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FOREWORD
This manual is intended to clearly and accurately reflect the actual configuration of the installed equipment
described for the FRV40-225 Acoustic Doppler Current Profiler. Users are urged to report instances noted
wherein the manual does not achieve this objective.
This technical manual provides the instructions necessary to operate, to perform maintenance on and
troubleshooting of the Acoustic Doppler Current Profiler. The text is broken down as follows:
Section 1-  Introduction
Section 2-  Installation Guide
Section 3- Maintenance Guide
Section 4- Test Guide
Section 5- Troubleshooting Guide
Section 6- Ocean Surveyor User’s Guide
Section 7- Command and Output Data Format Guide
Section 8- Quick Reference Card
Section 9- Command Quick Reference Card
Section 10- Vessel Mounted Installation Guide
Section 11- Vessel Mounted DAS User’s Guide
Section 12- Vessel Mounted DAS Quick Start Guide

Section 13- Field Service Bulletins

Section 14- Interim Change Notices
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Ocean Surveyor Shipboard Installation Guide

RD Instruments

Acoustic Doppler Solutions

Ocean Surveyor Shipboard Installation Guide

1 Introduction

This book is a guide for installing a RD Instruments (RDI) Ocean Surveyor
Acoustic Doppler Current Profiler aboard a vessel (ship), or platform. Use
this section to plan your installation layout. You also can use this book to
see what requirements you must consider before purchasing an ADCP. We
recommend you distribute this book to your organization’s decision-makers
and installation engineers.

We are not experts in installing the ADCP aboard a ship. There are too
many installation methods. We suggest you seek expert advice in this area
because of its importance in ADCP performance. However, we can give
you information about how others have installed their systems. In return,
we do appreciate receiving information about your installation and the
results.

2 Ocean Surveyor System Components

The standard Ocean Surveyor is an AC-powered, two-part unit. It consists
of a bronze transducer assembly mounted in the ship’s hull and an electron-
ics chassis you can place in the ship’s lab. Several options are available.

The basic system includes:

e Transducer assembly - Contains the transducer ceramics and
electronics. Standard acoustic frequencies are 38, 75, and
150kHz. See the outline drawings for dimensions and weights.

e Electronics chassis - Contains the processing electronics.

e Maintenance kit - Contains spare parts and basic tools needed for
routine maintenance.

e Qcean Surveyor technical manual and user’s guide.

P/N 95A-6019-00 (January 2001) page 1
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3.1

e Waterproof dummy plug.

e VmDas Software - Controls the ADCP and displays its data
through a Windows compatible computer.

e Utilities software - Several programs to help you talk directly to
the ADCP (DumbTerm), view data (WinADCP) and other DOS
utility programs (RDI Tools).

Standard options include:

e Input/Output (I/O) cables and connectors (length determined by
customer).

e Gyrocompass (gyro) interface - Connects the ship’s gyro to the
electronics chassis.

Transducer Mounting Considerations

You must consider several potential problems before installing the trans-
ducer assembly. Read this section before deciding where to install the
transducer assembly. See the outline installation drawings (see “Outline
Installation Drawings,” page 35) for specifications on our standard Ocean
Surveyor transducer.

Location
Ideally, you want to install the transducer assembly:

e Where it is accessible both internally (for access to transducer
electronics) and externally (to remove biofouling).

e Where the I/O cable length is 100 m (328 feet) or less.

e Away from shipboard protrusions that reflect ADCP energy. Al-
low for a reflection-free clearance of 15° around each beam (see
the outline installation drawings).

e Away from other acoustic/sonar devices, especially those operat-
ing at the same frequency (or harmonic) of the ADCP.

e C(lose to the ship’s fore-to-aft centerline. As distance from the
centerline increases, vertical accelerations caused by the roll of
the ship also increase. These accelerations can cause additional
uncertainties in ADCP velocity measurements.

page 2
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3.2

3.3

3.3.1

Orientation

The 38kHz oval transducer should always be mounted with the transducer’s
beam 3 mark on axis (forward). If you have a round Ocean Surveyor trans-
ducer, then we recommend you mount the transducer head with Beam 3
mark rotated to a ship-relative angle of 45°. Figure 11, page 31 shows the
beam orientation. This causes the magnitude of the signal in each beam to
be about the same. This improves error rejection, reduces the effect of ring-
ing (see “Acoustic Isolation,” page 10), and increases the ADCP’s effective
velocity range by a factor of 1.4. If you align Beam 3 at an angle other than
zero, you must nullify this offset (see “Alignment Procedures (Overview),”
page 30). You can do this through our VmDas program or using a direct
command.

Use the ship’s roll and pitch reference to mount the transducer head as level
as possible. If the head is not level, depth cell (bin) mapping will be incor-
rect. Large misalignments can cause large velocity measurement errors. If
you cannot mechanically make the transducer head level, you can use
VmDas to enter offset values for roll and pitch, or use direct commands for
roll/pitch offsets (see “Alignment Procedures (Overview),” page 30).

Floating Objects

Our transducer assembly is sturdy, but we did not design it to withstand col-
lisions with all floating objects. We strongly suggest you use one of the fol-
lowing.

Sea Chest

A sea chest (Figure 1 through Figure 3, page 4) is a fixture that surrounds
and holds the transducer head, protecting it from debris in the water. The
bottom of the sea chest must be open to seawater to allow the acoustic
beams to pass through freely. If using a sea chest interests you, call us for
the latest information.

TRANSDULER
PIP:% CABLE
WVENT FIFE \

DRAIN BALL VALVE \ m
|
El

FRGFILER COME

BCTTIM
COWER, PLATT

HANDGLE (2)
- TRANSDULER

Figure 1. Sea Chest Mounted Transducer (Sloped Hull)
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Figure 3. Expanded View of a Sea Chest

3.3.2 Fairing

A fairing is a structure that produces a smooth outline and reduces drag or
water resistance. The fairing also diverts floating objects away from the
transducers. A fairing shaped like a teardrop, slopped such that the leading
edge (closer to the bow) is higher than the back edge, and extends below the
hull (typically 12 inches) will divert the air bubbles away from the trans-
ducer faces.

page 4 RD Instruments
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3.3.3 Acoustic Window

While we do not fully understand windows, we do believe that windows can
be used to produce overall performance improvements in vessel-mounted
ADCPs. Additionally, if the ship operates where there is danger of barnacle
damage or a high density of ice or other floating objects, then the use of an
acoustic window is the only option.

It is theoretically possible to use a window successfully, however there are
several pros and cons to consider before using an acoustic window.

Advantages

e Well will not fill with air bubbles caused by the ship moving
through the surface water (see “Air Bubbles,” page 8).

e Flow noise is reduced (see “Flow Noise,” page 8).

e The well can be filled with fresh water to limit corrosion (see
“Corrosion and Cathodic Disbondment,” page 8).

e Barnacles can not grow on the transducer faces. Barnacle growth
is the number one cause of failure of the transducer beams (see
“Maintenance,” page 11).

e The transducer is protected from debris floating in the water.

Disadvantages

e The range of the ADCP can be reduced because the window can
and will absorb some of the transmit and receive energy.

e The transmit signal could be reflected into the well, causing the
well to “ring” like a bell. This will cause the data being col-
lected during the ringing to be biased. Some ships have reported
a loss in range as great as 50 meters. The ringing may be damp-
ened by applying sound absorbing material on the well walls
(see “Ringing,” page 9).

e The transmit signal could be reflected off of the window and
back into the other beams (see “Acoustic Isolation,” page 10).

Our experience has allowed us to put together some minimum specific rec-
ommendations:

Window orientation. The acoustic window should be flat and parallel to the
transducer mounting plate. Note this is not an absolute requirement. How-
ever, if the water temperatures inside the window and outside the window
are not the same, all four beams will be refracted and actual velocity com-
ponents will be rotated into a new coordinate system. In particular, some of
the horizontal velocity will appear as a vertical velocity.

P/N 95A-6019-00 (January 2001) page 5
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Window material. Important acoustic properties of the window include
acoustic refractive index (which should be as close as possible to that of
water), insertion loss (which should be as small as possible) and speed of
sound. There are two acoustic refractive indices: one for shear waves and
one for plane waves. The acoustic refractive indices are simply the ratios of
speed of sound in water to speed of sounds in the material. Insertion loss
combines absorption and reflection of sound, and it depends on both the
thickness and the material properties of the window. In particular, you
should avoid using window thickness equal to odd multiples of shear mode
quarter-waves (Dubbelday and Rittenmeyer, 1987; Dubbleday, 1986). Re-
fer to Selfridge (1985) and Thompson (1990) for more information. Note
that the speeds of sound in plastics decrease with increasing temperature
and that causes the resonant frequencies to shift. This can be a large effect.
Neither Selfridge nor Thompson has much information on the temperature
coefficients of sound speeds.

Our experience has shown that Polycarbonate windows are very good for
the Ocean Surveyor (OS), WorkHorse (WH), and Broadband (BB) ADCPs.
The thickness of the materials depends on the frequency you intend to use.
Table 1 will help to choose the maximum thickness you should use. Note,
one concern with window selection is that it be able to support the weight
of the water inside the well once the ship is dry-docked. RDI recommends
that you always fill/drain the well at the same time that you are either fill-
ing/draining the dry dock area.

Table 1: Window Thickness

Frequency Recommended Thickness Maximum Thickness
38 1.5 3 inches

75 1 2 inches

150 1 inch

Spacing between window and transducer. The primary geometrical factor
in design of windows is the reflection of a beam into another beam, causing
crosstalk between the beams. The distance of the Ocean Surveyor trans-
ducer from the window should be at least 0.25 to 0.5 inches. If installed
farther than 0.25 to 0.5 inches, then be sure your window aperture is large
enough to clear the OD convex beams.

The optimum distance for the bottom of the transducer assembly from the
window is 0.25 inches £0.125 inches. Never allow the transducer to touch
the window. The farther away the transducer is from the window, the more
the sound is reflected off of one beam and then reflected into another beam.

page 6
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Example

Our Japanese representative uses 0.25-inch thick window. He then drills
two 30mm holes in the window along the edges. The inside walls are
painted with anti-fouling paint. This allows the water to be full of anti-
foulant during the time the ship is docked, which is when the barnacle
growth occurs. The holes allow the water to exchange when the ship is in
motion and allows for draining when the ship is dry-docked (a 0.25” win-
dow will not support the weight of the water). He has never had a failure
with the window, and has seen only a minimal loss in range (5-30 meters).

It is best if the window is parallel to the bottom edge of the transducer. If
the window is at an angle to the transducer, it will change the absorption.
We do not have experience with different angles, but we have had custom-
ers use domes or have the window follow the contour of the ship bottom
without noticeable degradation of the data.

TO ELECTRONIC
CHASSIS

SHIP
GATE VALVE BOTTOM
VENT/DRAIN
PIPE
TRANSDUCER
! WINDOW 25 to 76mm THICK !
POLYCARBONATE SHEET
Figure 4. Acoustic Window Example

Acoustically-absorbing sea chest liner. A sound absorbing material should
be used inside the sea chest to minimize the effects of sound ringing within
the sea chest. The material should be a minimum of one wavelength thick
(include the sound speed of the absorbing material when calculating the size
of a wavelength). Approximate wavelengths of sound in seawater are given
below in Table 2. Using standard neoprene wet suit material has been
found to work well with 75 and 150hKz frequency ADCPs.

Table 2: Wavelength of sound in seawater (1500 m/s sound speed)
Frequency (kHz) Wavelength (mm)
38 40
75 20
150 10

P/N 95A-6019-00 (January 2001) page 7
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3.4

3.5

3.6

Fluid in the sea chest. The sea chest should be filled with fresh water.
Seawater can be used, but at the cost of increased corrosion. Seawater
should not be circulated through the sea chest unless the sea chest has been
painted with anti-fouling paint. The pressure within the sea chest should be
adjusted to keep the window from bowing in and out, and thereafter, the
volume should be kept constant.

Air Bubbles

Design your installation to minimize the volume of air bubbles in the path
of the acoustic beams. Air bubbles attenuate (weaken) the signal strength
and reduce the ADCP profiling range. Ships with a deep draft or a non-flat
bottom have fewer problems with bubbles. Ways to reduce bubble flow
vary with ship characteristics, but two options are available. Mount the
transducers below or away from the bubble layer.

e The flow layer is usually within the first two feet below the hull.
Bubbles can be trapped in this layer. Mounting the transducer
head amidship on the fore-to-aft centerline may help. For ships
with propulsion systems that make large amounts of bubbles, use
a mounting technique that lets you lower the transducer head be-
low the hull while underway.

NOTE. If you use locally made or existing extension hardware instead of

6 the hardware available from RDI, you may need to make an adapter plate
to connect your hardware to our transducer head. See “Outline Installation
Drawings,” page 35 for the bolt hole locations.

e Divert the bubble layer so it flows around the transducers - You
can use fairings to alter the bubble flow (see “Fairing,” page 4).
An acoustic window (see “Acoustic Window,” page 5) may help
reduce the bubble problem, but can cause ringing (see “Acoustic
Isolation,” page 10) and attenuation problems.

Flow Noise

Water flowing over the transducer faces increases the acoustic noise level,
which decreases the profiling range of the ADCP. You can reduce the flow
across the transducer faces with a sea chest, fairing, or acoustic window.

Corrosion and Cathodic Disbondment

Never attach anodes directly to the transducer head. Additional anodes or
impressed voltage systems can cause the urethane to separate from the
transducer (cathodic disbondment) or cause the material of the transducer to
break down. Standard anode protection used for the ship should be in-
stalled outside of the well of the transducer head. Mounting of ship’s stan-

page 8
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3.7

dard anode protection outside of the transducer well will typically not cause
any problems. Our transducers are made of a material that has shown to
corrode very little over time when the above precautions are met. The cor-
rosion can be further reduced if the well is covered with a window and then
filled with fresh water.

Ringing
The ADCP transmits an acoustic pulse into the water. The main lobe of this

pulse bounces off particles in the water and the signals returned from these
particles are used to calculate the velocity of the water.

As stated, the main lobe of the transmitted pulse is what we are using to
process and calculate a velocity. The transmitted pulse, however, is made
up of many side lobes off the main lobe. These side lobes will come in con-
tact with metal of the transducer beam itself and other items in either the
water or the well.

The energy from the side lobes will excite the metal of the transducer and
anything bolted to the transducer. This causes the transducer and anything
attached to it to resonate at the system’s transmit frequency. We refer to
this as “ringing.”

If the ADCP is in its receive mode while the transducer is ringing then it
will receive both the return signals from the water and the “ringing.” Both
of these signals are then processed by the ADCP. The ringing causes bias to
the velocity data.

All ADCPs “ring” for some amount of time. Therefore, each ADCP re-
quires a blanking period (time of no data processing) to keep from process-
ing the ringing energy. Each ADCP frequency has a different typical ring-
ing duration. The typical ringing period for each ADCP frequency is as fol-
lows; 38kHz is 16 meters, 75kHz is 8 meters, and 150kHz ADCPs is 4 me-
ters. These typical ringing values are recommended as the minimum setting
for all ADCPs using default setups.

It should be noted, on some installations the effects of ringing will last
longer than the recommended settings above. For example, the effects of
ringing will last longer if the transmit signal becomes trapped inside the
transducer well. This can occur because the well itself is ringing with the
transducer or when windows covering the opening of the well reflect the
signal back inside the well.

The window causes the transmit signal to reflect back into the well due to
the difference in impedance between the window and the water. When the
transmit signal is reflected in the well it becomes trapped and this results in
longer ringing periods. To keep from processing this signal, the blanking

P/N 95A-6019-00 (January 2001) page 9
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period must be increased. Lining the inside walls of the well with a sound
absorbing material aid in dampening the ringing effect.

3.8 Acoustic Isolation

Try to minimize the acoustic coupling between the transducer head and the
ship. Without adequate acoustic isolation, the transducer output will “ring”
throughout the ship and feeds back into the ADCP receive circuits. Ringing
causes bias errors in water-track velocities and results in the loss of data in
the closest depth cells (bins). Reflections inside a sea chest with an acous-
tic window also can cause ringing.

You can attain acoustic isolation several ways. At a minimum, use gaskets
to isolate all contact points between the ship and the transducer head. De-
sign your installation for:

e A minimum number of contact points between the transducer
head and the ship.

e Minimal contact area.

e Single points of contact for positioning and support (when
possible).

You also should try to separate the transducer head from the ship using in-
termediate connections. This is because direct connections transfer the
most acoustic energy. Texas A & M used the following installation tech-
nique and had minimal ringing problems.

e Transducer head mounted to a thin steel plate

e Steel plate positioned with three pins set into mounting holes on
the hull; pins isolated with gaskets

e Steel plate held in place with four I-beams welded to a frame
e Frame bolted to another frame and separated by gaskets

e Second frame bolted to the ship and separated by gaskets

Acoustic isolation from other acoustic devices on the ship is also necessary.
You can do this using the following techniques.

e Mount the other acoustic devices as far apart as possible.

e Make sure neither the main lobes nor the side lobes of the
acoustic devices point at the transducers, including acoustic
reflections.

e Do not to operate devices that use the same frequency or a har-
monic of the ADCP’s frequency.

page 10 RD Instruments
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3.9

Maintenance

The Maintenance guide explains routine maintenance procedures. You
rarely need access to the electronics inside the transducer head. However,
one external maintenance item is important enough to mention here as it
may affect how you install the transducer head.

Objects deployed within about 100 meters (328 feet) of the surface are sub-
ject to the buildup of organic sea life (biofouling). This means Ocean Sur-
veyors are subject to biofouling. Soft-bodied organisms usually cause no
problems, but hard barnacle shells can cut through the urethane transducer
face causing transducer failure and leakage into the ADCP.

The best-known way to control biofouling is cleaning the ADCP transducer
faces often. However, in many cases this is not possible. The other alterna-
tives include the use of a window or some sort of anti-foulant protection.

Some of our users have had success applying a thin coat (=<4 mm; =0.16 in.)
of either a 50:50 mix of chili powder and Vaseline or chili powder and sili-

cone grease to the transducer faces. The chili powder should be the hottest

that can be found. Water flowing across the transducers will wash this mix

away over time. The silicone mixture tends to last longer.

Some organizations may decide to use antifouling grease. However, most
antifouling greases are toxic and may cause problems. Recent tests suggest
antifouling grease may cause the urethane on the transducer faces to de-
velop cracks. Warmer temperatures accelerate this effect.

The other method is to use antifoulant paint. At present, we recommend the
following antifouling paint manufacturer and paint brand: Courtalds Fin-
ishes Interlux brand paints, US Telephone: 908-686-1300, Web Page:
www.interlux.com. Contact the antifouling paint manufacturer for prepara-
tion and application procedures for this and other antifoulant paints.
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3.10

CAUTION.

1. Read the Material Safety Date Sheet before using any of the listed
solvents and paints.

2. Some antifouling coatings may not be legal for use in all areas. Check
with your local environmental agency before using the antifouling paint.

3. Do not arbitrarily use antifouling paints. Be aware that antifouling
paints can accelerate the dezincification corrosion of brass. Once
initiated, dezincificatioin will rapidly destroy the transducer.

4. RDI no longer recommends the use of Nopcocide for the prevention of
biofouling. If using antifouling grease, remove it immediately after
recovering the ADCP.

ﬁ. 5. Antifouling grease is toxic. Read the product safety data sheet before
Fisy using the grease. Wear gloves and a face shield when applying the

grease. If the skin comes in contact with the grease, immediately
wash the affected area with warm, soapy water.

6. When possible, do not coat the transducer faces with cuprous oxide or
related paints that contain chemicals such as copper, chrome, or
arsenic. These paints advance the corrosion of the transducer
assembly and will cause the urethane to separate from the transducer
cups.

7. Al US Coastal States prohibit the use of tributyl-tins on boat hulls. The
European Economic Commission has released a draft directive that
would prohibit the use of many organo-tins after July 1989. We
strongly recommend you obey your local laws.

Electronics Chassis Mounting Considerations

Place the electronics chassis (see “Outline Installation Drawings,” page 35)
where there is access to the I/O cable, host computer, gyro interface cable,
and navigation interface cable. You can place the rack-mountable chassis in
a standard 19-inch cabinet. The chassis needs 90 to 260 VAC to operate
(see “Power Considerations,” page 28). Allow enough room around the
chassis for access, ventilation, and isolation from electronic and magnetic
interference.

A CAUTION. Do not place the electronic chassis within 3 feet of a computer
monitor. Monitors are a major source of electronic interference.

page 12
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3.1

Cabling Considerations

Several cables connect to the Ocean Surveyor system (Figure 6, page 14
and Figure 7, page 14). Use care when routing these cables through bulk-
heads, deck plates, cable runs, and watertight spaces. Make allowances in
cable length and engineering design plans for cable routing. When neces-
sary, use strain reliefs on the cables.

The input/output (I/O) cable (Figure 5 and Figure 8, page 15) connecting
the transducer assembly to the electronics chassis has the following specifi-
cations.

e Minimum bend radius = 203 mm (8.0 in.)
e Typical cable OD = 19.8 mm (0.78 in.)

e Maximum pull load = 1132 N (250 Ib.)

e Maximum length = 100 m (328 ft.)

e Available with either ends having straight or angled connectors
or a combination thereof. The transducer-end connector is
molded on, so you can use it below the waterline.

114.3 —|L LENGTH +0.5 METERS 127.5

[ Tves T
88.9# LENGTH +0.5 METERS 99.0

B e s

82.6

(I

=
=

l \\\\\\\\\\\

Figure 5. /0 Cable

Route this cable so:
¢ You can install it with the connectors attached.
e [t does not have kinks or sharp bends.

e You can easily replace it if it fails.

NOTE. You can order the cable with the chassis-end connector removed.
@ This allows easier cable routing, but requires you to solder the cable
connections at your installation site. This is a difficult task.
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Other cables that may need routing to the chassis include the computer in-
terface and the gyro interface. Other cables that may need routing to the
computer include the navigation interface and the remote display interface.

NAVIGATION DEVICE
(OPTIONAL) ENSEMBLE OUT
(OPTIONAL)

ELECTRONICS « GYRO/REPEATER AND

COMPUTER CHASSIS ' INTERFACE CABLE
1
S -----=- /O CABLE
TRANSDUCER
SERIAL CABLE i ASSEMBLY
Figure 6. Typical Ocean Surveyor Interface Cable Layout (Overview)
FROM NAV DEVICE
TOGYRO POWER TO ENSEMBLE-OUT
ELECTRONICS CHASSIS
(REAR VIEW) T
il i = e s g
oo @ ;
Do 2 @
e
o\_l
SERIAL CABLE

ﬁ TRIGGER IN/OUT

COMPUTER

1/0 CABLE

—

TRANSDUCER

Figure 7. Typical Ocean Surveyor Interface Cable Layout (Detail
View)
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I/O Cable

3.12

vew  A—A
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Figure 8.
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3.13

Using Trigger-In and Trigger-Out

The Trigger Input allows the Ocean Surveyor to be synchronized by an ex-
ternal +5Vlogic level signal. The minimum duration for the Trigger Input is
Ims. The Input resistance is at least 2.7 kOhm. The Trigger Output is a
+5V logic level signal as well. The nominal source resistance of the Trig-
ger Output is 50 Ohms.

The Trigger Output and Input is controlled by the CX a,b command, where
a controls the Trigger Input mode, and b the Trigger Output mode. For
flexibility, several modes for the Trigger Input and Output operation have
been implemented. See Table 3, page 17 for a description of the command.

6 NOTE. Trigger-In is available only for systems using firmware version
23.xx or later and using the new electronics chassis back panel.

The Trigger In and Trigger Out B-N-C connectors use the center post as the
signal input. The outside of the B-N-C connector is used for ground.

The ADCP performs a cycle of reading sensors (known as overhead),
transmitting, blanking, processing, and sleep for each ping. When the CX
command is enabled (by any setting of CX other than CXO0,0), the ADCP
will enter a transmit trigger wait state just before the transmitting portion of
the cycle. It is during this wait state that the 7rigger In input is read by the
ADCP. This results in the following caution:

CAUTION. The ADCP does not store trigger in inputs. This means that
the ADCP will only acknowledge pulses it sees during the transmit trigger
A wait state. For example, if 3 trigger in pulses were sent to the ADCP in
quick succession only the pulse that occurred during the transmit trigger
wait state would be used. The other pulses would be ignored and lost.

The setting of the CX command tells the ADCP what type of input signal
(either pulse or a DC level) will be sent as the trigger. The following are
the available inputs:
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Table 3: Trigger-In Input/Output Signals
Command Action: Description
CX0,b Trigger Input off Normal operating mode.
CX1,b Positive edge Trigger  Used if Ocean Surveyor is to be Triggered by other equip-
Input ment. One ping is executed on every rising edge of the
Trigger signal. Care has to be taken by the user not to
exceed the maximum allowable transmit duty cycle of 15%.
CX2b Negative edge Trig- Used if Ocean Surveyor to be Triggered by other equip-
ger Input ment. One ping is executed on every falling edge of the
Trigger signal. Care has to be taken by the user not to
exceed the maximum allowable transmit duty cycle of 15%.
CX3,b Any edge Trigger Used if Ocean Surveyor to be Triggered by other equip-
Input ment. One ping is executed on every rising and falling
edge of the Trigger signal. Care has to be taken by the
user not to exceed the maximum allowable transmit duty
cycle of 15%.
CX4,b High level Trigger Used if Ocean Surveyor to be Triggered by other equip-
Input ment. The OS transmits pings as long as the positive level
of the Trigger signal is present. In this way, a single ping
or multiple pings can be transmitted depending on the du-
ration of the positive level. Care has to be taken by the
user not to exceed the maximum allowable transmit duty
cycle of 15%. A time between pings has to be set for
cases where multiple pings should be transmitted.
CX5,b Low level Trigger Same as CX 4,b except the Trigger is active at the low-
Input level of the Trigger signal. Care has to be taken by the
user not to exceed the maximum allowable transmit duty
cycle of 15%. A time between pings has to be set for
cases where multiple pings should be transmitted.
CXa,0 Trigger Output off Normal operating mode.
CXa,1 Trigger Output — The Trigger Output is at a high level during the time the
XMT Ocean Surveyor transmits.
CXa,2 Trigger Output — The Trigger Output is at a high level during the time the
RCV Ocean Surveyor receives.
CXa,3 Trigger Output — X/R  The Trigger Output is at a high level during the time the
Ocean Surveyor transmits and receives.
CXa,4 Trigger Output — Identical to CX a,3, except the signal is inverted. The Trig-
inverted X/R Trigger ger Output is at a high level while the OS is not transmitting
or receiving.
4 Computer Considerations

We designed the Ocean Surveyor system to use a Windows® compatible
computer. The computer controls the ADCP and displays its data, usually
through our VmDas program. Table 4, page 18 lists the minimum computer
requirements.

L

NOTE. Itis highly recommended that you download and install all of the
critical updates, recommended updates, and the service releases for the
version of Windows® that you are using prior to installing any RDI

software.

P/N 95A-6019-00 (Jan
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Table 4: Minimum Computer Hardware Requirements

Windows® 95 (see note), Windows® 98, or Windows® NT 4.0 with
Service Pack 4 installed

Pentium class PC 233MHz (350 MHz or higher recommended)
32 megabytes of RAM (64 MB RAM recommended)
6 MB Free Disk Space (20MB recommended)

Two Serial Comports (two High Speed UART Serial Comports rec-
ommended)

Minimum display resolution of 800 x 600, 256 color (1024 x 768 or
higher recommended)

NOTE. VmDas has special system requirements when using Windows®
95. See the VmDas User's Guide for details.

#l CAUTION. Do not place the computer monitor within 3 feet of the
il electronic chassis. Monitors are a major source of electronic interference.

5 Gyrocompass Interface Considerations

Vessel Mounted ADCPs do not contain any sensors for measuring heading,
pitch, and roll. The vessel must provide this information. There are two
ways to interface sensor data such as heading, pitch, and roll information
with the ADCP data, either by an analog signal input or by a serial ASCII
input. Further details of these interfaces are as follows.

1. Single or multi-turn synchro heading outputs and single-turn synchro
tilt sensor outputs for pitch and roll or

2. Stepper heading outputs and single-turn synchro tilt sensor outputs
for pitch and roll.

3. Serial ASCII data input to the host computer running the RDI ADCP
software that conforms to one of the following NMEA standards.

e § HDT (NMEA 0183 standard of true heading only)
e § HDM (NMEA 0183 standard of magnetic heading only)

e S$PRDID (RDI proprietary NMEA string supporting heading,
pitch, and roll)
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5.1 Overview of the ADCP Gyro Interface

A Gyro Interface board (Figure 9, page 20) is installed in the Electronic
Chassis to provide attitude data for the ADCP. ADCPs can use gyro analog
outputs to obtain heading, roll, and pitch data. The advantage to these op-
tions is that gyro outputs can be used on vessels where flux-gate heading
sensors and pendulums cannot. This is due to effects from the hull on a flux
gate compass and the acceleration of the ship on pendulum pitch and roll
sensors. Table 5 lists the gyro interface options.

Use the RD-SIC-0 option when only stepper heading is available. Use the
RD-SIC-1 option when either synchro or stepper heading is available. This
option supports single-turn (1:1), multi-turn (36:1, 90:1, 360:1), and stepper
voltage outputs from a ship’s gyro or portable gyro. Use the RD-SIC-3 op-
tion with a gyro capable of resolving motion across the vertical plane (i.e., tilt
synchro gyro). With the RD-SIC-3 option, you can use one of the following:

e Single or multi-turn synchro heading outputs and single-turn
synchro tilt sensor outputs for pitch and roll

e Stepper heading outputs and single-turn synchro tilt sensor out-
puts for pitch and roll.

The Gyro Interface board uses up to three synchro-to-digital (S/D) con-
verter chips. A resistor network is used to configure the board for the input
synchro stator voltages, and a DIPswitch is used to configure the board for
the turns ratio of a specific gyro. The S/D chip supports a wide range of
input synchro frequencies (50, 60, and 400 Hz).

We usually configure the Gyro Interface board at the factory to customer
specifications for synchro stator voltage and gyro turns ratio. Table 6, page
20 lists the acceptable standard configurations. Sometimes, though, the
customer chooses to use a gyro other than the one originally specified. Be-
cause of the need to change the gyro interface configuration “in the field,”
we provide technical information in this chapter.

Table 5: Gyro Interface Options by Model
Inputs Allowed Natel chips Typical Use

1 (RD-SIC-0) 0 Stepper heading only
1 (RD-SIC-1) 1 Synchro or Stepper heading only
3 (RD-SIC-3) 3 Synchro or Stepper heading, AND Synchro-only pitch and roll
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Table 6:

Acceptable Gyro Interface Configurations

Gyro Heading Input (Synchro)

Frequency Input

50Hz, 60Hz, or 400Hz

Stator Voltages

Through a variable scaling resistor package, the stator voltage can vary.
Starting with a minimum voltage of 11.6 volts RMS, the most common volt-
ages are 11.8, 26, 50, and 90 volts RMS.

Reference Voltages

20 to 150 VAC

Turns Ratios sup-
ported

Through a selectable DIP switch, the turns ratio can be 1:1, 36:1, 90:1, and
360:1

Gyro Heading Input (Stepper)

Input Voltages

Most common ranges are from 35 to 70 VDC, with a positive or negative
common. On special request, other voltages may be possible.

Stepper Ratio

Only a 6-step gyro can be used, where each step stands for 1/6 of a degree.
See table below.

STO ST1 ST2 DEGREE

1 1 0 (0/6) 0.000
1 0 0 (1/6) 0.167
1 0 1 (2/6) 0.333
0 0 1 (3/6) 0.500
0 1 1 (4/6) 0.667
0 1 0 (5/6) 0.833

Gyro Tilt Input (Synchro Only)

Input Frequency

50Hz, 60Hz, or 400Hz

Stator Voltages

Through a variable scaling resistor package, the stator voltage can vary.
Starting with a minimum voltage of 11.6 volts RMS, the most common volt-
ages are 11.8, 26, 50, and 90 volts RMS.

Reference Voltages

20 to 150 VAC

Turns Ratio

1:1 only
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5.1.1 Determining the Synchro Stator Voltage

The best way to find the synchro stator voltage is to use the value listed in
the gyro manual. If the manual does not list this value, you can determine
the stator voltage by using an AC voltmeter and doing some calculations.
After finding the stator voltage requirements, you will install one or more
scaling-resistor packs on the Gyro Interface board. If you already know the
stator voltage requirements, skip the rest of this section and go to
“Determining the Size of the Scaling-Resistor Pack,” page 22 to find the
size of the scaling-resistor pack.

d. With the gyro synchro at a constant angle, measure the AC voltage
across the following sets of leads. You must maintain this constant
angle during your readings.

1. S1to S2: VAC =8,
2. S2 to S3: VAC =Sy
3. S3 to S1: VAC = §3

e. Calculate the RMS stator voltage, Vs:

2 n 2 " 2 1/2
Vs =|: S sz; Ss1 :| = RMS stator voltage

Usually, Vg will be a common stator voltage (11.8, 26.0, 50.0, or 90.0). If
Vs is about equal to one of these values, you can probably assume your gyro
is using a common value. If you are unsure of your readings, retake them at
a different gyro angle and re-compute Vs. If you know your gyro is using
an uncommon stator voltage value, you can still modify the scaling-resistor
pack value for use with the Gyro Interface board (see “Determining the Size
of the Scaling-Resistor Pack,” page 22).

Verify the synchro stator voltages are within acceptable limits.

Each stator-pair voltage (S1,, S,3, and Ss;) must be less than or equal
to V.

All pairs of synchro stator voltages must be within the limits given below.
For example, the check for one such pair is

PRNZ)

2
0.7071< (827857 ) 45247
Vs

If these voltage checks are not within acceptable limits, then the synchro
output is bad, the voltage measurements were incorrect, or the synchro an-
gle was not constant during readings.
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5.1.2

51.3

Determining the Size of the Scaling-Resistor Pack

As explained earlier, most synchros use one of the standard synchro stator
voltages (V) listed in Table 7. The Gyro Interface board will work with
any of these voltages by using the associated scaling-resistor pack to adjust
the stator voltage input rating to 11.8 VAC.

Table 7: Standard Synchro Stator Voltages and Scaling Resistance
Common synchro stator reference voltages Scaling resistance
11.8 VAC 0.0 kQ (jumper)
26.0 VAC 39.2 kQ, 1/8 W
50.0 VAC 100.0 kQ, 1/8 W
90.0 VAC 221.0kQ, 1/8 W

If the gyro is using non-standard stator voltages, you can find the scaling
resistance with the following equation.

R=(V,-11.8 VAC) x(2.76 k)

The tolerance for this can be as large as 10%, but the four resistors in the
scaling-resistor pack must be within 0.1% of one another. For example, the
exact scaling-resistance value for a Vg of 50.0 VAC is 105.4 kQ. However,
resistor values of 100 k€2 are more common. Because this value is within
10% of the calculated value, you can use four 100-k€ resistors for the scal-
ing-resistor pack if they are within 0.1% of one another.

CAUTION. If you configure the gyro interface board for a lower voltage
A than the actual synchro stator voltage, you could damage the board or the
ADCP.

Installing the Scaling-Resistor Pack and W-Jumpers

After calculating the size of the scaling-resistor pack, you are ready to in-
stall the pack on the Gyro Interface board (Figure 9, page 20). Before you
can install the scaling-resistor pack, you may have to change the resistors
now in the pack. To do so, pull the resistor pack out of its socket on the
Gyro Interface board, unsolder the old resistors, and install the new resis-
tors. When the scaling-resistor pack has the correct resistors soldered in
place, re-install the pack in its socket. Also, make sure the appropriate
W-jumpers are installed. Table 8, page 23 lists the associated resistor sock-
ets and W-jumpers.
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Table 8: Natel Chip, Resistor Pack, and W-jumper Sockets
Function Natel chip socket Resistor pack socket W-jumper socket

Pitch U1 X1 W5
Roll u2 X2 w7
Heading u3 X3 W9

5.1.4 Determining and Setting the Synchro Turns Ratio

The best way to find the synchro turns ratio is to use the value listed in the
gyro manual. If the manual does not list this value, you may have to ex-
periment by trying the various settings on the Gyro Interface board. Table 9
lists the available turns ratios and their switch settings. To set the turns ra-
tio, set the poles of switch S1 on the Gyro Interface board (Figure 9, page
20) to the appropriate position.

If you are guessing, try a 1:1 turns ratio first. The reason you want to use a
1:1 turns ratio is so you do not have to enter a heading bias (or initializa-
tion) value in any software program you are using or adjustment on the
front panel. That is, whenever you use a non-1:1 turns ratio or a stepper
voltage, it is possible for the Gyro Interface board to be out of alignment
with the heading synchro. For example, if the ship’s heading is 027° when
you initialize the ADCP, the misalignment between the gyro and the Gyro
Interface board will be 27°. When a misalignment condition occurs, you
must account for the misalignment by either the front panel set Up/Down
button, or in the software program you are using. You can use the Ocean
Surveyor ADCP EV-command (Heading Bias) to align the Gyro Interface
board to the gyro if you do not have the ability to initialize the Ocean Sur-
veyor ADCP through the front panel or in the software. Once set, the head-
ing bias value is valid until you turn off the ADCP or gyro.

Table 9: Gyro Interface Switch 1 Settings

Turns ratio P1 P2 P3 P4 P5 P6 P7 P8
1:1 C @) Cc @] O C C C
36:1 C O C O o] @) C C
90:1 C O C O o] C O C
360:1 C O C O O O @] Cc
Stepper enable 0] C 0] C @) 0] O 0]

C=CLOSED O =O0PEN
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Table 10: Gyro Interface Switch 2 Settings

Pole Setting Function
P1 C Enables pitch and roll on the synchro board
(0] Disabled pitch and roll on the synchro board
P2-3 Baud rate Baud rate P2 P3
2400 0 O
4800 0] C
9600 C O
19200 C C
P4-5 Display rate Display rate P4 P5
Continuous 0] O
10 times per second 0] C
2 times per second C 0]
Once per second C C

P6 Not used

5.2 Stepper Interface

If you are using a stepper voltage instead of a synchro voltage, remove the
Synchro-to-Digital chip in socket U3 on the Gyro Interface board. Be sure
to protect the S/D chip from static discharge.

A CAUTION. Synchro-to-Digital converter chips are expensive, so handle
them with care.

Remember the following items when using the stepper interface

e Only a 6-step gyro can be used, where each step stands for 1/6 of
a degree. See Table 6, page 20.

e [f you are using roll and pitch inputs from a vertical gyro, the
turns ratios for these inputs must be 1:1.

e Most common stepper voltage ranges are from 35 to 70 VDC,
with a positive or negative common and this is what the gyro in-
terface board is setup for from the factory. On special request,
other voltages are possible. The gyro Interface board uses resis-
tors R19, R20, and R21 to set the current for the opto isolators
on the stepper interface. Use the following table to determine
the correct value of these resistors.
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Table 11: Stepper Voltage Range
Stepper Voltage Resistor Value Watt

35 to 70 VDC 8.2kQ 1
20 to 35 VDC 4.0kQ 1
70 to 110 VDC 16.0KQ 2

5.3 Testing the Gyro Interface

You can use the front LCD display on the Electronic Chassis to test the gyro
interface. Turn on the Electronic Chassis. If the LCD heading readout
agrees with the gyro at several angles, you can assume the settings are cor-
rect. You also should have the gyro make a complete turn through 360°.
Some lag may appear, but the LCD readout should change smoothly and in
the same direction as the gyro.

If you do not have a 1:1 turns-ratio synchro input, and the LCD readout fol-
lows in the same direction but with a constant offset from the gyro value,
you must use the initializing Up, Down, and SET buttons on the front of
the Electronic Chassis. This entry will align the two values when properly
set or one of two problems can exist.

NOTE. If you do not have the initializing buttons on the electronic chassis,
then you can set the offset in the VmDas Transforms tab (see the VmDas

@ User's Guide). If you are not using RDI's VmDas program you can set the
offset through the EV command (see the Ocean Surveyor Commands and
Output Data Format guide).

e Incorrect turns-ratio value - If you are not sure of the turns ratio,
try selecting the other turns-ratio values and retest the configura-
tion.

CAUTION. Be sure to power down the Electronic Chassis before changing

A the switch settings. You also should secure the gyro signals to the
Electronic Chassis, as these signals are still “live” at the Gyro Interface
board terminals.

e Incorrect wiring hookup to gyro - If you are sure of the turns-
ratio (i.e., found in gyro manual), the problem must be incorrect
wiring. That is, the stator lines (S1, S2, S3) or reference lines
(RH, RL) may be connected to the wrong gyro terminals. Use
Table 12, page 26 or systematically swap pairs of stator or refer-
ence leads to correct wiring problems.
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Table 12: Gyro Interface Troubleshooting Guide

" —

Gyro . . 5 Lo )

angle Angle displayed by heading readout (Shaded areas indicate reverse rotation)

000 000 | 120 | 240 | 240 | 000 | 120 [ 180 | 300 [ 060 | 060 [ 180 [ 300

060 060 | 180 | 300 | 180 | 300 [ 060 [ 240 [ 000 [ 120 [ 000 [ 120 [ 240
120 120 [ 240 [ 000 [ 120 [ 240 | 000 | 300 | 060 | 180 | 300 [ 060 | 180
180 180 [ 300 [ 060 | 060 [ 180 | 300 | 000 | 120 | 240 | 240 [ 000 | 120
240 240 | 000 | 120 | 000 | 120 [ 240 [ 060 | 180 [ 300 [ 180 [ 300 [ 060
300 300 | 060 | 180 | 300 | 060 [ 180 [ 120 [ 240 [ 000 [ 120 [ 240 [ 000
Gyro o
conn. . " .
Possible ADCP Connector Configurations
1 2 3 4 5 6 7 8 9 10 11 12
RH RH [RH [ RH]RH|[RH|RH]|[RL][] RL RL RL RL [ RL
RL RL RL [ RL [ RL [ RL [ RL [ RH | RH | RH RH [ RH [ RH
S1 S1 S2 | s3 | s2 | s3 | s1 | s1 S2 S3 S2 S3 | st
S2 S2 S3 | s1 ] s1 ]| s2 | s3 | s2 S3 S1 S1 S2 | s3
S3 S3 S1 | s2 ] s3 | s1 | s2 | s3 S1 S2 S3 S1 | s2

NOTE

1. With a gyro angle of “a,” the heading readout will show an angle of “b” if the
gyro interface cable wires are connected as shown in “c.” For example - if the
gyro is at an angle of 120° (“a”), and the heading readout is showing a value of
300° (“b”), the interface is wired in either configuration #7 or #10 (“c”). If the
heading readings rotate in the same direction as the gyro, the interface is
wired as #7; if the rotation is in the reverse direction, the interface is wired as
#10.

2. As shown above, only configuration #1 in “c” is correct for gyro interface wir-
ing.

3. Configurations 7-12 occurs when reference wires RH and RL are reversed,
producing errors of 180°.

4. Configurations 2, 3, 8, and 9 occur when the S1-S2-S3 wires are rotated, pro-
ducing errors of 120°.

5. Switching any two of the $S1-S2-S3 wires, as in configurations 4, 5, 6, 10, 11,
and 12 (shaded in table), causes synchro rotation to be reversed, and results
in errors of varying degrees.

6. Setting the gyro to 000° will produce an offset that is a multiple of 60° for all
possible wiring configurations.

7. Leaving any of the S1-S2-S3 connections “open” will give unpredictable re-

sults.
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5.4 Gyro Cable

This section has information on the gyro cable. Special user-requests may
cause changes to the basic wiring system and may not be shown here. We
provide this list only as a guide in troubleshooting the gyro interface. If
you feel there is a conflict, contact RDI for specific information about your
system.

J2

‘l
ELECTRONICS fl.ll ] \
CHASSIS 7/ I
/'.
1 SIGNAL NAME 19 WIRES
:(? RED/IGRN (™ 16, STEPPER-HEADING STO
2 ORN/RED 17 STEPPER-HEADING ST1
»8 BLU/RED 18 STEPPER-HEADING ST2
o7 FAHT/RED 19 STEPPER-HEADING STC
s 1BLK ' prreH st
e 2 piTCHS2
16 }RER 3 piTcH S3
15 fERN 4 RoLL st
1a boBN 5 RoLLs2
1 jBLY 5 RoLLs3
15 HTBLK 7’ HEADING S1
" RED/BLK 8 HEADING S2
10 FSRNBLK S HEADING S3
g FRRNBLK 10 HEADING R1
o LBLUBLK ™ HEADING R2
Ne BLK/WHT 12 \c
NG FREDWHT 18 ne
1 GRN/WHT 14 PITCH/ROLL R1
B BLU/WHT . 'S prTcHROLL R2

NOTE: This cable provides synchro/stepper heading signals and/or synchro tilt from an
external gyrocompass to the electronic chassis. This cable is provided with the instrument
(length specified by user). Cable specifications: 26 conductors, cable OD = 8 mm (0.31 in.),
terminated at one end with a 37-pin connector (electronic chassis side), terminated at the
other end (gyro side) with 19 spade (or forked) lugs for connecting to the gyro

Figure 10. Cable, Gyro Synchro/Stepper to Electronic Chassis (J2)
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Navigation Interface Considerations

VmDas can read in, decode, and record ensembles from an ADCP and
NMEA data from some specific (i.e. GPS and attitude sensors) external de-
vices. VmDas stores this data in both raw data files (leaving all original
data input in its original format) and in a combined, averaged data file.
VmDas uses all of this data to create different displays for the user.

VmDas looks for, and utilizes the following strings if transmitted: standard
GGA (position), HDG/HDT (Heading), VTG (speed and track) messages,
and a proprietary PRDID (pitch and roll) message.

As well as being able to input NMEA strings to VmDas, it can produce
NMEA output strings of speed log information. The speed log contains
VDVBW (ground/water speed) and VDDBT (depth).

@ NOTE. For more information about NMEA data, see the VmDas User’s
Guide.

Power Considerations

The Ocean Surveyor system uses an input power level of 90 to 250 VAC, 47
to 63 Hz. The system draws about 1600 watts peak with a inrush current of
17 Amps @ 115 VAC, 34 Amps @ 230 VAC (see “System Power
Specifications,” page 35). To operate properly, the Ocean Surveyor system
must have “clean” power from regulated or spike-free source. Additionally,
you can avoid many random or hard-to-define problems by connecting both
the electronics chassis and the computer to the same power source.

Installation Procedures (Overview)

Read these steps before doing them. In general, follow them in the order
listed. Some may differ for your installation, so modify them as necessary.
Some can be done simultaneously (e.g., hardware installation and software
loading). If you have problems or questions, call us.

a. On receipt of the system, read the Read Me First guide.

b. Before installing the system, test the transducer and electronics chassis
right out of the shipping container. Do the following.

1. All power to the system DISCONNECTED.

2. Review “Power Considerations,” page 28.

3. Connect the I/O cable from the electronics chassis to the transducer.
4

. Connect the serial I/O cable from the computer to the electronics
chassis.
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5. Connect the power cable to the electronics chassis and apply power
to the system (the Ocean Surveyor User's Guide shows all cable
connections).

6. Follow testing procedures in the Test Guide. Test the system. If er-
rors occur, use the Troubleshooting Guide.

c. Prepare the system for shipboard installation. Disconnect all power to
the system. Disconnect all interface cables.

d. Review “Transducer Mounting Considerations,” page 2. Install the
transducer head. Mechanically align the system (see “Alignment Proce-
dures (Overview),” page 30).

A CAUTION. Take steps to prevent leaks through the hull and gate valves.

e. Review section “Electronics Chassis Mounting Considerations,” page
12. As necessary, do the following.

1. Check all switch settings on the gyro board (shown in “Determining
and Setting the Synchro Turns Ratio,” page 23).

2. Install the electronics chassis.
f. Review “Computer Considerations,” page 17. Install the computer.

g. Review “Cabling Considerations,” page 13. As necessary, route and
connect the following cables:

e Transducer to chassis (J1) interface cable.

e QGyro to chassis (J2) cable.

A CAUTION. Signals may be present from the gyro.

e Navigation to computer cable.

A CAUTION. Signals may be present from the navigation device.

h. As necessary, load the software on the computer’s hard drive. See the
software User's Guides and the Readme.txt files for each program.

i. Configure VmDas. See the VmDas User's Guide, VmDas help file, and
the Ocean Surveyor User's Guide for help on configuring VmDas.

j. Do the Dock Side Tests (see the Test Guide). If errors occur, use the
Troubleshooting Guide.
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k. Do the Sea Acceptance testing (see the Test Guide). The Sea Accep-
tance tests include the following checks.

e Interference

e Water Profile Range

e Ringing and (cross-coupling, other pingers, noise)

e Water Profile Reasonableness (transducer alignment)

e Bottom-track (range, accuracy)

9 Alignment Procedures (Overview)

@ NOTE. This section does not apply to stationary systems (such as Oil Rig
platforms). These systems use an internal compass by default.

The mechanical alignment of the transducer head is important to ADCP
data accuracy. Mechanically mount the head as close as possible to your
reference point. This is usually with the Beam 3 mark at 0° or 45° relative
to the ship’s fore-to-aft centerline. You also must mount the transducer
head as level as possible using the ship’s roll and pitch references. Review
the “Transducer Mounting Considerations,” page 2 for alignment considera-
tions.

VmDas uses the Heading Correction Parameters on the Transforms tab
to align the ADCP’s north reference (Beam 3 mark) to the north reference
of an external gyro/compass. Ships use the bow as the north reference.

NOTE. Ocean Surveyor 38kHz oval transducers are always mounted with
the Beam 3 mark forward.

When the Ocean Surveyor is aboard a vessel, the mechanical alignment of
the transducer head (Beam 3 mark) is usually aligned with the ship’s fore-
to-aft centerline (0°) or rotated 45° clockwise. To conceptually determine
the misalignment angle, visually hold the ADCP still and turn the ship
gyro’s north reference to match the ADCP’s north reference. For example,
if the Beam 3 mark is pointing at the bow (Figure 11), the misalignment an-
gle is zero. If the Beam 3 mark is pointing 45° to starboard (Figure 11), you
must turn the ship a +45° to align the two north reference points. Con-
versely, if the Beam 3 mark is pointing 45° to port, you must turn the ship a
-45° to align the two reference points.
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10

BEAM 3 MARK AT 0 DEGREES BEAM 3 MARK ROTATED 45 DEGREES
TO SHIP CENTERLINE FROM SHIP CENTERLINE
FORWARD FORWARD
A A

AFT AFT

Figure 11. Transducer Misalignment Reference Points

Specifications

A brief review of ADCP operation may help you understand the specifica-
tions listed in this section.

@ NOTE. The specifications and dimensions listed in this section are subject
to change without notice.

The ADCP emits an acoustic pulse called a PING. Scatterers that float am-
biently with the water currents reflect some of the energy from the ping
back to the ADCP. The ADCP uses the return signal to calculate a velocity.
The energy in this signal is the echo intensity. Echo intensity is sometimes
used to determine information about the scatterers.

The velocity calculated from each ping has a statistical uncertainty; how-
ever, each ping is an independent sample. The ADCP reduces this statisti-
cal uncertainty by averaging a collection of pings. A collection of pings
averaged together is an ensemble. The ADCP’s maximum ping rate limits
the time required to reduce the statistical uncertainty to acceptable levels.

The ADCP does not measure velocity at a single point; it measures
velocities throughout the water column. The ADCP measures velocities
from its transducer head to a specified range and divides this range into
uniform segments called depth cells (or bins). The collection of depth cells
yields a profile. The ADCP produces two profiles, one for velocity, and one
for echo intensity.

The ADCP calculates velocity data relative to the ADCP. The velocity data
has both speed and direction information. If the ADCP is moving, and is
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within range of the bottom, it can obtain a velocity from returns off the bot-
tom. This is called bottom tracking. The bottom track information can be
used to calculate the absolute velocity of the water. The ADCP can get ab-
solute direction information from a heading sensor.

The following tables list the specifications for the Ocean Surveyor ADCP.
About the specifications:

a. All these specifications assume minimal ADCP motion - pitch, roll,
heave, rotation, and translation.

b. Except where noted, this specification table applies to typical setups
and conditions. Typical setups use the default input values for each
parameter (exceptions include Pings Per Ensemble and Number of
Depth Cells). Typical conditions assume uniform seawater velocities
at a given depth, moderate shear, moderate ADCP motion, and typical
echo intensity levels.

c. The total measurement error of the ADCP is the sum of:

e Long-term instrument error (as limited by instrument
accuracy).

e The remaining statistical uncertainty after averaging.

e Errors introduced by measurement of ADCP heading and
motion.

d. Because individual pings are independent, the statistical uncertainty
of the measurement can be reduced according to the equation:

Statistical Uncertainty tfor One Ping

’\/ Number of Pings

10.1 Water Velocity Specifications

Table 13: Water Profiling — Long Range Mode

Frequency Vertical Resolution Cell Size (m)® Max Range (m)' Precision (cm/s) 2

38kHz 16 800-1000 30
24 800-1000 23
75kHz 8 520-650 30
16 560-700 17
150kHz 4 360-400 30
8 380-425 17
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Table 14: Water Profiling — High Precision Mode

Frequency Vertical Resolution Cell Size (m)® Max Range (m)' Precision (cm/s) 2

38kHz 16 520-730 12
24 600-730 9
75kHz 8 310-430 12
16 350-450 9
150kHz 4 200-250 12
8 220-275 9

(1) Ranges at 1 to 5 knots ship speed are typical and vary with situation; (2) single-
ping standard deviation; (3) user’s choice of depth cell size is not limited to the typi-
cal values specified.

10.2 Profile Parameters

Velocity Long Term Accuracy: £1.0% 0.5 cm/s
Velocity Range: -Default setup 22 knots (combined water and vessel speed)
Number of Depth Cells: 1 to 128

Table 15: Water Profile Maximum Ping Rate

Frequency (kHz) Ping Rate (Hz)'

38 0.5
75 0.7
150 1.1

Note — Ping rates specified for maximum range in Long Range mode. Shorter
ranges allow faster ping rates.

10.3 Bottom Track Specifications

Table 16: Nominal Bottom Track Altitude

Frequency (kHz) Altitude (m)
38 1,500

75 950

150 600

Bottom Track Precision: <2 cm/s
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10.4 Echo Intensity Profile

Dynamic Range: 80dB
Precision: +1.5dB

Relative Accuracy: 2.5 dB RMS
Scale Factor: 0.46 dB/count

10.5 Transducer and Hardware Specifications

Beam angle: 30°
Configuration: 4 beam, Janus

Communications: RS-422 or RS-232 Hex-ASCII or binary at 1200 to 115,200
baud

10.6 Internal Sensors
Temperature (mounted on transducer)
e Range: -5t045°C
e Precision: <0.1°C
¢ Resolution: 0.027°C
e Accuracy: £0.4°C

e Range: £20°

e Accuracy: £1.0°
e Precision: <0.1°
e Resolution: 0.1°

Compass (fluxgate type)

e Accuracy: £5°

e Precision: <0.1°
e Resolution: 0.1°

e Maximum tilt: £15°
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10.7

10.8

11

System Power Specifications

AC Input: 90 to 250 VAC, 47 to 63 Hz

Power: 1600W peak

Inrush Current: 177A @ 115VAC, 34A @230VAC
Transmit Power: 1100W typical

Standby Power: 60W

Environmental Specifications

Operating Temperature: -5 to +40°C
Storage Temperature: -50 to +80°C
Standard Depth Rating: 100m

Outline Installation Drawings

The following drawings show the standard Ocean Surveyor dimensions and
weights.

Table 17: Outline Installation Drawings

Description Drawing #
Ocean Surveyor Electronics Chassis 96A-6000
Ocean Surveyor 38kHz Oval SK0193
Ocean Surveyor 38kHz SK0195
Ocean Surveyor 75kHz SK0197
Ocean Surveyor 150kHz SK0201

NOTE. If you are having difficulty reading the small text on the Outline
@ Installation drawings, please use the electronic documentation. The
documentation CD allows you to zoom in on graphics.
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Ocean Surveyor Electronics Chassis - 96A-6000
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Ocean Surveyor 38kHz Oval - SKO193
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Ocean Surveyor 75kHz - SK0197
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Ocean Surveyor Read This First

RD Instruments

Acoustic Doppler Solutions

Ocean Surveyor Read This First

1 Introduction

Thank you for purchasing the RD Instruments (RDI) Ocean Surveyor
Acoustic Doppler Current Profiler (ADCP). This book is designed to help
first time ADCP users to get familiar with their system.

2 Getting Started

You are probably eager to get started, but take a moment to read a few
words of guidance. We have tried to make the Ocean Surveyor and its
manual/s easy to use. However, the Ocean Surveyor is a complex instru-
ment. You must take time to read the manuals.

The Documentation CD includes:

e The Documentation CD has electronic versions of all the
user documentation. Use the electronic documentation to
quickly search for information. The Read This First guide
explains how to use the documentation CD.

The Ocean Surveyor User's Guide includes:
e This book contains an overview of the Ocean Surveyor
hardware and software.

P/N 95A-6017-00 (January 2001) page 1



Ocean Surveyor Read This First

The Reference Guides includes:

Read Me First. Use this guide to help unpack, inspect, and
do a simple communication test with the Ocean Surveyor.

Installation Guide. Use this guide to plan your installation
requirements. This guide includes how to setup the optional
gyro interface, and specifications and dimensions for the
Ocean Surveyor (including outline installation drawings).

Maintenance Guide. This guide covers Ocean Surveyor
maintenance procedures. Use this guide to make sure the
Ocean Surveyor is ready for a deployment.

Test Guide. Use this guide to test the Ocean Surveyor.

Troubleshooting Guide. This guide includes a system over-
view and how to troubleshoot the Ocean Surveyor. If the
Ocean Surveyor fails a built-in test or you cannot communi-
cate with the system, use this guide to help locate the prob-
lem.

The Commands and Output Data Format Guide includes:

This book contains a reference for all commands and output
data formats used by the Ocean Surveyor. Use the Command
Quick Reference Card to help remember the direct com-
mands used by the Ocean Surveyor.

The Reference Cards includes:

Command Quick Reference Card. The Command Quick
Reference Card is designed for experienced users to help re-
member the direct commands used by the Ocean Surveyor.

Quick Reference Card. The Quick Reference Card is
designed to help experienced users remember the proper
steps needed to deploy the Ocean Surveyor for a deployment.
First time users should read the User’s Guide before
deploying the Ocean Surveyor.
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3 What's New

This section describes features added to the Ocean Surveyor Il as compared
to the Ocean Surveyor model 1.

Real Time Clock (RTC) — A RTC has been added. The TS-command sets the
system time (see the Command and Output Data Format guide). Contrary
to earlier behavior in the Ocean Surveyor I, the RTC now keeps its own
time, and does not depend on the PC time. Thus, a BREAK will not reset
the time; rather the time is maintained until it is reset using the TS com-
mand.

LCD Display and Gyro Offset control — A LCD Display and Gyro Offset con-
trol for systems with Synchro-to-Digital converters for interfacing with a
vessel’s Gyro has been added. The Offset Control buttons are Up, Set, and
Down, as depicted by the upward arrow, the square box, and the downward
arrow respectively.

To set a heading offset for a multi-rate gyro for example, the user depresses
the up or down button and set button simultaneously, using two small aids
such as a pencil. When the desired offset is obtained, release the buttons.
To prevent accidental re-adjustment, the bottoms have been recessed.

Trigger Input/Output — The Trigger Input allows the Ocean Surveyor II to be
pinged by an external +5Vlogic level signal. The minimum duration for the
Trigger Input is Ims. The Input resistance is at least 2.7 k Ohm. The Trig-
ger Output is a +5V logic level signal as well. The nominal source resis-
tance of the Trigger Output is 50 Ohms.

The command that controls the Trigger Output and Input is CXab, where a
controls the Trigger Input mode, and b the Trigger Output mode. For flexi-
bility, several modes for the Trigger Input and Output operation have been
implemented. See the Command and Output Data Format guide for a de-
scription of the command.

4 Upgrading an OS-Il to an OS-II

To upgrade an Ocean Surveyor model I to an Ocean Surveyor model II, the
following components must be replaced.

e Chassis

e Transducer Cable

e Transducer Top Hat Assembly
e Beamformer PCB

If you are interested in upgrading, please call our sales department at 858-
693-1178.
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6.1

Conventions Used in Manuals

Conventions used in the Ocean Surveyor manuals have been established to
help you learn how to use the Ocean Surveyor quickly and easily.

Windows menu items are printed in bold: File menu, Collect Data. Items
that need to be typed by the user or keys to press will be shown as <F1>. If a
key combination were joined with a plus sign (<ALT+F>), you would press
and hold the first key while you press the second key.

Code or sample files are printed using a fixed font. Here is an example:

Ocean Surveyor Broadband/Narrowband ADCP
RD INSTRUMENTS (c) 1997-2000

ALL RIGHTS RESERVED

Firmware Version 23.xx

>

You will find two other visual aids that help you: Notes and Cautions.

NOTE. This paragraph format indicates additional information that may
6 help you avoid problems or that should be considered in using the
described features.

CAUTION. This paragraph format warns the reader of hazardous
procedures (for example, activities that may cause loss of data or damage to
the ADCP).

Ocean Surveyor Care

This section contains a list of items you should be aware of every time you
handle, use, or deploy your Ocean Surveyor. Please refer to this list often.

General Handling Guidelines

e Never set the transducer on a hard or rough surface. The urethane
face may be damaged.

e Do not expose the transducer to prolonged sunlight. The urethane
face may develop cracks. Cover the transducer face on the Ocean
Surveyor if it will be exposed to sunlight.

e Do not scratch or damage the O-ring surfaces or grooves. All O-ring
grooves and surfaces must be inspected for scratches or damages on
every re-assembly. If scratches or damage exist, they must be sanded
out using 400 to 600 grit sandpaper. If the damage cannot be re-
paired, contact RDI. Do not risk a deployment with damaged O-ring
surfaces.

e Do not lift or support an Ocean Surveyor by the external I/O cable.
The connector or cable will break.
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6.2

6.3

71

Assembly Guidelines

e Always check that the I/O cable (wet end) O-rings are in place when
connecting the I/O cable to the transducer. These O-rings have a ten-
dency to fall out if the cable connector is dropped.

e Read the Maintenance guide for details on Ocean Surveyor re-
assembly. Make sure the top hat assembly O-rings stay in their
groove when you re-assemble the Ocean Surveyor. Tighten the Top
Hat hardware as specified. Loose, missing, or stripped Top Hat
mounting hardware or damaged O-rings can cause the Ocean Sur-
veyor transducer to flood.

Deployment Guidelines

e Read the Ocean Surveyor User’s Guide and the VmDas User’s Guide.
These guides have tutorials to help you learn how to use the ADCP.

e Use the default Command Files (included on the VmDas CD) to help
setup the ADCP.

Unpacking

When unpacking, use care to prevent physical damage to the transducer
face and connector. Use a soft pad to protect the transducer. When han-
dling any electronics modules, follow electrostatic discharge (ESD) preven-
tion measures.

Inventory

You should have the following items.

e ADCP transducer
e [/O cable

e Ship Kit (includes manuals, software (VmDas, WinADCP,
RDI Tools, and Documentation CD), and power cords)

e FElectronics Chassis

e Shipping crates (please save all foam and crates for reship-
ping use)
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7.2

Visual Inspection of the Ocean Surveyor

Inspect the Ocean Surveyor using the following table and Figure 1. If you
find any discrepancies, call RDI for instructions.

Table 1: Visual Inspection Criteria

Item Inspection Criteria

Transducer Check the urethane face. There should be no gouges, dents,
scrapes, or peeling.

I/O connector Check the 1/0O connector for cracks or bent pins.

Electronic Chassis  Check the connectors on the rear panel for cracks or bent
pins.

I/O Cable Check the cable connectors for cracks or bent pins. Check

the cable (wet end) has the O-rings installed.

/ I/O CABLE CONNECTOR

TRANSDUCER FORWARD (BEAM 3) MARK

Figure 1. Ocean Surveyor Transducer Overview (38kHz Oval Sys-
tem Shown)

Set Up the Ocean Surveyor

Use Figure 2, page 7 to connect the Ocean Surveyor to a computer for a
bench test. Read and follow the cautions listed below before applying
power to the Ocean Surveyor.

CAUTION. Complete the ground path. The power cord and the outlet
used must have functional grounds. Before main power is supplied to
the Ocean Surveyor, the protective earth terminal of the instrument must
be connected to the protective conductor of the mains power cord. The

A mains plug shall only be inserted in a socket outlet provided with a
protective earth contact. The protective action must not be negated by the
use of an extension cord (power cable) without a protective conductor
(grounding). Grounding one conductor of a two-conductor outlet is not
sufficient protection.
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CAUTION. If the instrument power is supplied via an auto-transformer,
make sure the common terminal is connected to the earth terminal of the
power source.

P

or outside the instrument, or disconnecting the protective earth terminal will

: CAUTION. Any interruption of the earthing (grounding) conductor, inside
cause a potential shock hazard that could result in personal injury.

presence of flammable gasses or fumes. Operation of any electrical

: CAUTION. Do not operate the Ocean Surveyor Electronics Chassis in the
instrument in such an environment constitutes a definite safety hazard.

FROM NAV DEVICE
TOGYRO POWER TO ENSEMBLE-OUT

ELECTRONICS CHASSIS
(REAR VIEW) T
]
°::° BROADBAND ADCP VERSION 23.XX
. @ haroe g ALLRIGHTS Y
mw@ Ao s 422 (1)
RS 232 (M)
: =
ﬁ SERIAL CABLE
| TRIGGER IN/OUT
COMPUTER
I/O CABLE
[ |
| |
TRANSDUCER
Figure 2. Ocean Surveyor Connections

6 NOTE. For complete instructions on how to install the Ocean Surveyor,
see the Installation Guide.
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8.1

8.2

Establish Communications

Before you can establish communications with the Ocean Surveyor, you
must configure DumbTerm.

Connect and power up the ADCP as shown in Figure 2, page 7.

b. Start DumbTerm (for complete instructions on how to use this program
see the RDI Tools User's Guide).

c. Atthe Connect To screen, select Broadband from the list. Select the
COM port the Ocean Surveyor is connected to. Click Next.

d. On the Port Settings screen, select the baud rate, parity, and stop bits.
Click Next.

e. On the Options screen, select the desired settings. Click Finish.

DumbTerm will immediately start without going through the configuration

i% NOTE. If the Connect To Last Open Port On Startup box is selected,
screens.

f.  On the File menu, click Break (you can also press the End key to send
a break). You should see the wakeup message appear on the log file
window.

Ocean Surveyor Broadband/Narrowband ADCP
RD INSTRUMENTS (c) 1997-2000

ALL RIGHTS RESERVED

Firmware Version 23.xx

>

6 NOTE. A delay of up to three seconds before the message appears is
normal.

What to do if the Ocean Surveyor Will Not
Wake-up

Wakeup is the process by which the Ocean Surveyor sets up communication
with a computer. Sending a BREAK signal to the Ocean Surveyor on the
serial communication line begins the wake-up process. Pressing End while
using DumbTerm sends the BREAK. Each time you press End, you should
see a message similar to the following.

Ocean Surveyor Broadband/Narrowband ADCP
RD INSTRUMENTS (c) 1997-2000

ALL RIGHTS RESERVED

Firmware Version xxX.XX

>

If the wake-up message does not appear, check the following items.

a. Is the I/O cable connected from your computer’s COM port to the Ocean
Surveyor electronic chassis?
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b. Is power connected to the electronic chassis?

c. Check the communication setup using DumbTerm. See the RDI Tools
User's Guide for detailed help on using DumbTerm. The computer and
the Ocean Surveyor must be using the same baud rate and COM port.

d. If wakeup still does not occur, use the Troubleshooting book to locate
the problem.

9 How to Contact RD Instruments

If you have technical problems with your instrument, contact our field ser-
vice group in any of the following ways:

RD Instruments RD Instruments Europe
9855 Businesspark Ave. 5 Avenue Hector Pintus

San Diego, California 92131 06610 La Gaude, France

(858) 693-1178 +33(0) 492-110-930

FAX (858) 695-1459 +33(0) 492-110-931

Sales - rdi@rdinstruments.com rdi@rdieurope.com

Field Service - rdifs@rdinstruments.com rdifs@rdieurope.com

Web: www.rdinstruments.com
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10

Using the Documentation CD

The documentation CD contains an electronic version of the Ocean Sur-
veyor Technical Manual. All of the files are in Adobe® Portable Document
Format (*.pdf). To use these files, you must install the Acrobat version 4.0
Reader. This program is included on the documentation CD.

£

NOTE. If you have an earlier version of Acrobat Reader installed on your
computer, please uninstall it prior to installing the version 4.0 Reader.

Table 2: Acrobat Reader Toolbar
Tool Description

AN Use these tools to visit Adobe’s website.

= & Use these tools to open or print a pdf file.

| Use the navigation pane button to turn on or off the table of con-

&2

[ 4 »

.« 0

O @ |3

)

[

¢4
#8 g8 51 V5

tents or thumbnail pane.

Use the hand tool to move the page around so that you can view
all the areas on it.

Zoom In/Out tool

Text select tool. Use this button to highlight text to be copied into
another document.

Select the Graphics Select tool by holding down the mouse but-
ton on the text select tool and dragging to the graphics select tool.
Use this button to select a graphic to be copied into another
document.

Use these buttons to page through a document.

Use these buttons to return to a previous or next view.
Actual size tool.

Fit in window tool.

Fit width tool.

Rotates page 90 degrees.

Find tool. Find will search only the current open document.

Search tools. Use search to find information located in the Ocean
Surveyor Technical Manual.
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10.1 Opening PDF Documents
Do one of the following:

e Start Acrobat Reader. Choose File, Open. In the Open dia-
log box, select the filename, and click Open. Acrobat
Reader documents have the extension *.pdf.

e Double-click the file icon in your file system.

Acrobat Reader - [Reader_pdf]
ﬂ File Edt Document Yiew ‘wWindow Help

MO esE R e« OO0 %S 6800
[ Bookmarks L Thurbnails ¥
=[] Getling Started =

=[] Using Acrobat Reader
D Searching Catalog Indexes

Figure 3. Adobe Acrobat Reader Screen

10.2 Viewing Documents

The minimum and maximum zoom levels available depend on the current
page size. If you magnify a page to a size larger than the window, use the
hand tool to move the page around so that you can view all the areas on it.
Moving a PDF page with the hand tool is like moving a piece of paper on a
desk with your hand.

To Resize a Page to Fit the Window:.

Do one of the following:

e To resize the page to fit entirely in the window, click the Fit
in Window button, or choose View, Fit in Window.

e To resize the page to fit the width of the window, click the
Fit Width button, or choose View, Fit Width. Part of the
page may be out of view.

e To resize the page so that its text and graphics fit the width of
the window, choose View, Fit Visible. Part of the page may
be out of view.

To Increase Magnification:

Do one of the following:
e Select the Zoom-In tool, and click the page.

e Select the Zoom-In tool, and drag to draw a rectangle, called
a marquee, around the area to magnify.
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e (lick the Magnification button in the status bar, and choose
a magnification level.

To Decrease Magnification:

Do one of the following:
e Select the Zoom-Out tool, and click the page.

e Select the Zoom-Out tool, and drag to draw a marquee the
size you want the reduced page to be.

e (lick the Magnification button in the status bar, and choose
a magnification level.

NOTE. When the Zoom-In tool is selected, you can press Ctrl while
6 clicking or dragging to Zoom Out instead of in. When the Zoom-Out tool

is selected, press Ctrl to zoom in.

To Return a Page to Its Actual Size:

Click the Actual Size button, or choose View, Actual Size.

10.3 Paging Through a Document

Acrobat Reader provides buttons, keyboard shortcuts, and menu commands
for paging through PDF documents.

To Go to Another Page:

Do one of the following:

e To go to the next page, click the Next Page button in the
command bar or status bar, press the Right Arrow key, press
Ctrl + Down Arrow key, or choose Document, Next Page.

e To go to the previous page, click the Previous Page button in
the command bar or status bar, press the Left Arrow key,
press Ctrl + Up Arrow key, or choose Document, Previous
Page.

e To move down one line, press the Down Arrow key.

e To move up one line, press the Up Arrow key.

NOTE. The Down and Up Arrow keys move you one line at a time when
@ you are not in Fit in Window view. In Single Page mode, these keys move
you one page at a time if the page fills the entire screen.

e To move down one screen, press Page Down or Return.

e To move up one screen, press Page Up or Shift + Return.
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10.4

To go to the first page, click the First Page button in the
command bar or status bar, press the Home key, or choose
Document, First Page.

To go to the last page, click the Last Page button in the com-
mand bar or the status bar, press the End key, or choose
Document, Last Page.

To Retrace Your Viewing Path:

Do one or more of the following:

To retrace your path within a PDF document, click the Go to
Previous View button in the command bar, or choose Docu-
ment, Go Back for each step back. Alternatively, click the
Go to Next View button, or choose Document, Go Forward
for each step forward.

To retrace your viewing path through other PDF documents,
choose Document, Go Back Doc for each step back or
Document, Go Forward Doc for each step forward. Alter-
natively, hold down Shift, and click the Go Back or Go
Forward button. This command opens the other PDF docu-
ments if the documents are closed.

Using Find

You can use the Find command to find a complete word or part of a word in
the current PDF document. Acrobat Reader looks for the word by reading
every word on every page in the file, including text in graphics.

To Find a Word Using the Find Command:

a. Click the Find button, or choose Edit, Find.
b. Enter the text to find in the text box.

c. Select search options if necessary:

Match Whole Word Only finds only occurrences of the
complete word you enter in the text box. For example, if you
search for the word stick, the words tick and sticky will not
be highlighted.

Match Case finds only words that contain exactly the same
capitalization you enter in the text box.

Find Backwards starts the search from the current page and
goes backwards through the document.

d. Click Find. Acrobat Reader finds the next occurrence of the word.
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10.5

To Find the Next Occurrence of the Word.:

Do one of the following:
e Choose Edit, Find Again.

e Reopen the Find dialog box, and click Find Again (the word
must already be in the Find text box).

Using Search

The Acrobat Search command allows you to perform full-text searches of
PDF document collections (i.e. the Ocean Surveyor Technical Manual),
whereas the Acrobat Find command allows you to search only a single
document. The Search command also provides powerful tools for limiting
and expanding a search. Opening a PDF document associated with an index
automatically makes the index searchable.

6 NOTE. The documentation CD version of the Adobe® Acrobat Reader has
the Search plug-in included.

To Select an Index:

Choose Edit, Search, Select Indexes to list the currently available indexes
and to add or delete indexes, and then do one of the following in the Index
Selection dialog box:

e To add an index to the available indexes list, click Add,
navigate to the index, and double-click on the index file.

@ NOTE. The documentation CD has an index file in the same directory as
the pdf files.

e To remove an index, select the index name, click Remove,
and then click OK.

e To select or deselect an index, select the box for the index,
and then click OK. Indexes that are grayed out are currently
unavailable for searching.

Using the Search Command

The Search command allows you to perform a search on PDF documents.
You can search for a simple word or phrase, or you can expand your search
query by using wild-card characters and operators. You can use the search
options to further refine your search.
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To Perform a Full-Text Search:

Choose Edit, Search, Query.

b. Type the text you want to search for in the Find Results Containing
Text box: The text that you type in can be a single word, a number, a
term, or a phrase.

c. To clear the search dialog box and redefine the search, click Clear.

To View a Document Returned From a Search:

Double-click the document name to open the document.

b. Use the Search buttons on the tool bar to view all the matches for your
query.

c. Review the search results that automatically appear in the text box: To
highlight the next occurrence of a match in the document, click Next

Highlight. To highlight the previous occurrence of a match in a docu-
ment, click Previous Highlight.

d. To highlight the first occurrence of a match in the next document listed
or previous document listed, Shift-click Next Highlight or Previous
Highlight.

e. To view any other document listed, select Search Results to redisplay
the list, and then double-click the document name.

10.6 Copying Text and Graphics

You can select text or a graphic in a PDF document, copy it to the Clip-
board, and paste it into a document in another application such as a word
processor.

system displaying the copied text, the font cannot be preserved. A default

i% NOTE. If a font copied from a PDF document is not available on the
font is substituted.

To Select Text and Copy It to the Clipboard:

Select the Text Select tool, and do one of the following:

o To select a line of text, select the first letter of the sentence or
phrase and drag to the last letter.

e To select all the text on the page, choose Edit, Select All. To
deselect the text and start over, click anywhere outside the
selected text.

Choose Edit, Copy to copy the selected text to the Clipboard.
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To Copy Graphics to the Clipboard:

Select the Graphics Select tool by holding down the mouse button on the
text select tool and dragging to the graphics select tool, or press Shift-V as
necessary to cycle through the group of tools. The cursor changes to the
cross-hair icon.

Drag a rectangle around the graphic you want to copy. To deselect the
graphic and start over, click anywhere outside the selected graphic.

Choose Edit, Copy to copy the graphic to the Clipboard.

6 NOTE. The graphic is copied using the *.wmf file format.

11 Warranty

Solely for the benefit of the original buyer, RD Instruments (RDI) warrants
all new products of its manufacture to be free from defects in material and
workmanship. RDI will replace or repair free of charge, F.O.B. at its fac-
tory in San Diego, California or other location designated by RDI, any part
or parts returned to it within one year of original delivery, which RDI’s ex-
amination shall show to have failed under normal use and service.

For those parts or components of a product which RDI does not manufac-
ture itself but which are acquired from other vendors, the duration on times
of this warranty given above shall not exceed those of the vendor’s warran-
ties for such parts or components.

This warranty applies to all goods manufactured by RDI and is included in
the Terms and Conditions contained in sales documents of RDI which
Terms and Conditions set forth the provisions that govern all sales made by
RDI. This warranty also applies to all other activities performed by re-
search, design, design and development, joint development, field engineer-
ing, field testing and operation training and is the ONLY WARRANTY
GIVEN FOR THE SALE OF PRODUCTS OR SERVICES. NO
WARRANTIES IMPLIED IN LAW, INCLUDING BUT NOT LIMITED
TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR PARTICULAR PURPOSE SHALL APPLY. IN NO
EVENT WILL RDI BE LIABLE FOR CONSEQUENTIAL DAMAGES
RESULTING FROM THE PURCHASE OR USE OF RDI PRODUCTS,
OR RESULTING FROM ANY DELAYS OR FAILURE OF
PERFORMANCE OR RDI UNDER ANY AGREEMENT, OR
RESULTING FROM ANY SERVICES FURNISHED BY RDI.

This warranty may not be modified, amended, or otherwise changed except
in writing and properly executed by an officer of RDI.
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Ocean Surveyor Maintenance Guide

RD Instruments

Acoustic Doppler Solutions

Ocean Surveyor Maintenance Guide

1 Introduction

This guide explains how to do certain maintenance/repair, and how to pre-
pare the Ocean Surveyor for storage or shipment.

avoid dangerous electric shock, do not perform any service unless

i% NOTE. Servicing instructions are for use by service-trained personnel. To
qualified to do so.

2 Spare Parts

The following parts are included in the spare parts kit.

Table 1: Spare Parts

Item ID Description Where Used
2-020-70SH-EP  O-ring End-Cap/Top Hat connector
2-022-70SH-EP  O-ring I/O Cable

DC-111 Lubricant, silicone O-ring lubricant

314025 Fuse, 25A Fast blow, 3AB Power Interface PCB
M4x0.7x6PH Screw, pan head, SST Electronic Chassis cover
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Electronics Chassis Board Replacement

Printed Circuit Board (PCB) removal and replacement may occur during
system upgrades. Damage to the board or its components can occur if you
do not follow the guidelines in this section. Refer to Figure 1, page 3
through Figure 4, page 4.

CAUTION. Static electricity can damage board components. RDI
A recommends using an earth-grounded wrist strap to help prevent such
damage. You must have the wrist strap on whenever you handle a board.

a. Turn off power to the electronic chassis. Disconnect the power and gyro
interface cables to ensure that no power is applied.

b. Remove the Electronics Chassis top cover. The cover is held in place
with four screws on the corners of the cover. Remove all screws and lift
the cover slowly.

c. A grounding wire is attached to the underside of the top cover. Unplug
the ground wire from the tab on the top cover and lift off the cover. You
now have access to the electronic chassis circuit boards.

d. Attach an earth-grounded wrist strap. Locate the board needing re-
moval. Disconnect all cables going to the board. Remove the board.

@ NOTE. Save all hardware.

e. Before replacing a board, be sure you have the correct one. Reconnect
all cables.

{% NOTE. Replace all hardware that was removed (i.e. flat washers, split-lock
washers, screws, etc.).

6 NOTE. Removing and replacing the Power Interface Board is not easy.
RDI does not recommend replacing this board in the field.

CAUTION. The LCD Display is part of the Front Panel Interface PCB.
Removing this board requires removing the front cover and unplugging the

A AC power wires to the power switch. It is critical that the wires to the
power switch be plugged back in correctly. RDI does not recommend
replacing this board in the field.

f. Plug the ground wire to the tab on the top cover. Replace the chassis top
cover.
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DATA INTERFACE PCB
(SEE REAR VIEW)

TRANSDUCER INTERFACE PCB
(SEE REAR VIEW)

POWER ASSEMBLY PCB
(SEE RIGHT VIEW)

SWITCH

LCD DISPLAY
(PART OF FRONT PANEL INTERFACE PCB - NOT SHOWN)

Figure 1. Electronic Chassis (Top View)
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Figure 2. Electronic Chassis (Right View - Looking Toward the
Power Interface PCB)
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Figure 3. Electronic Chassis (Left View - Looking Toward the Gyro
Interface PCB)
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Figure 4. Electronic Chassis (Rear View - Looking Toward the Data
Interface PCB)
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4 Transducer Board Replacement

Access to the Printed Circuit Boards (PCB) in the transducer is not nor-
mally required for routine maintenance. RDI does not recommend opening
the transducer housing unless necessary. Damage to the board or its com-
ponents can occur if you do not follow the guidelines in this section.

recommends using an earth-grounded wrist strap to help prevent such

: CAUTION. Static electricity can damage board components. RDI
damage. You must have the wrist strap on whenever you handle a board.

6 NOTE. Spare O-rings and desiccant must be ordered to properly seal the
transducer. Ensure you have these parts before you open the transducer.

a. Attach an earth-grounded wrist strap.

b. Remove the end-cap/Top Hat assembly on the transducer. The end cap
is attached to the beam former and optional TCM2 compass by a cable
(see Figure 5, page 7 and Figure 6, page 8). The end-cap cannot be re-
moved until the cable has been disconnected.

NOTE. Use a marker pen on the end cap/Top Hat assembly to note the
(% transducer forward mark. When you reassemble the transducer, you need
to put the end cap/Top Hat assembly back in the same position.

@ NOTE. The 75 kHz transducer uses a one-piece Top Hat assembly (see
Figure 6, page 8)

c. Remove the beam former board before disconnecting the cable on the
compass (if installed). The beam former connector unplugs from the
transducer connector by turning the knobs to release the locking mecha-
nism, then pulling the two apart.

If there is a compass installed, the small connector from the end-cap is
plugged into it. The top cover of the compass box must be removed in
order to unplug the connector from the TCM2 PCB.

d. Before installing the end-cap or Top Hat (75 kHz), check that all cables
have been reconnected and all hardware are tight.

e. Replace the desiccant (see “Desiccant Bags,” page 9).

f. Inspect the O-rings. When viewed with an unaided eye, the O-rings
must be free of cuts, indentations, abrasions, foreign matter, and flow
marks. The O-ring must be smooth and uniform in appearance. Defects
must be less then 0.1 mm (0.004 in.).
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6 NOTE. RDI recommends you use new O-rings if you are preparing for a
deployment.

ﬁ CAUTION. If the O-ring appears compressed from prior use, replace it.
Weak or damaged O-rings will cause the ADCP to flood.

g. Clean and inspect the O-ring grooves. Be sure the grooves are free of
foreign matter, scratches, indentations, corrosion, and pitting. Run your
fingernail across damaged areas. If you cannot feel the defect, the dam-
age may be minor; otherwise, the damage may need repair.

ﬁ CAUTION. Check the O-ring groove thoroughly. Any foreign matter in
the O-ring groove will cause the ADCP to flood.

h. Lubricate the O-ring with a thin coat of DC-111 lubricant. Apply the
lubricant using latex gloves. Do not let loose fibers or lint stick to the
O-ring. Fibers can provide a leakage path.

@ NOTE. RDI uses Dow Corning’s silicone lube model number 111 but any
equivalent silicone O-ring lube can be used.

CAUTION. Apply a very thin coat of silicone lube on the O-ring. Using
A too much silicone lube on the O-ring can be more harmful than using no O-
ring lube at all.

1. Place the end-cap on the transducer housing, aligning the mating holes
and the Transducer Forward mark for orientation. When mating the
end-cap with the housing, apply equal pressure to all parts of the
O-rings. Make sure the face and bore O-rings remain in their retaining
grooves.

j. Examine the end-cap assembly bolts and washers for corrosion; replace
if necessary. A/l the hardware items are needed to seal the Ocean Sur-
veyor properly.

k. Install all six sets of hardware until “finger-tight.”

. Tighten the bolts in small increments in a “cross” pattern until the split
washer flattens out, and then tighten each bolt % turn more to compress

the face seal O-ring evenly. Tighten the bolts to the recommended
torque value of 5.6 Newton-meters (50 pound-inches).

CAUTION. Apply equal pressure to the O-rings as you tighten the bolts. If
A one bolt is tightened more then the others, the O-rings can become
pinched or torn. Damaged O-rings will cause the system to flood.
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CAUTION. Check that no wires or any other object is pinched between the

A end-cap/Top Hat and the transducer housing. Use rubber bands to hold
the wiring in place as necessary. If the O-ring is not in the groove or if a
wire or other object is pinched, the ADCP will flood.

CAUTION. Do not over tighten the bolts that hold the transducer
housing and end-cap together. If you over tighten, you can strip the
bolts. On the other hand, leaving the bolts too loose can cause the
system to flood. Tighten the hardware to the recommended torque
value.

B>

6 NOTE. The recommended torque value for the end-cap bolts is 5.6
Newton-meters (50 pound-inches).

£ o2 aoor

P

INTERNAL I/0 CABLE

BEAM FORMER PCB

TRANSDUCER FORWARD MARK (BEAM 3)

Figure 5. Transducer PCB Layout (38 kHz Round Transducer
Shown)
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TOP HAT
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_ =
BEAM FORMER PCB
COMPASS

TRANSDUCER FORWARD MARK (BEAM 3)

Figure 6. Transducer PCB Layout (75 kHz Transducer Shown)
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5 Desiccant Bags

Desiccant bags are used to dehumidify the transducer housing interior. The
factory-supplied desiccant lasts several years at specified Ocean Surveyor
deployment depths and temperatures. Remember that desiccant rapidly ab-
sorbs moisture from normal room air.

6 NOTE. If the transducer housing has been opened, the desiccant should
be replaced.

The average dry weight of a new desiccant bag is 7.2 grams (+ 5%). The
weight increases to 8.4 to 9 grams for a “used” desiccant bag. Used desic-
cant bags may be dried at 250° for 14 hours. As a minimum, replace the
desiccant bags whenever you are preparing to deploy or store the Ocean
Surveyor for an extended time.

A CAUTION. Do not open the desiccant bag. Contact with the silica gel can
cause nose, throat, and skin irritation.

NOTE. Desiccant bags are shipped in an airtight aluminum bag to ensure

6 maximum effectiveness. There is a moisture indicator inside the bag. If
the moisture indicator is pink, do not use the desiccant bag until it has
been dried.

a. Remove the End-Cap/Top Hat assembly (see Figure 5, page 7 and
Figure 6, page 8).

b. Remove the new desiccant bags from the airtight aluminum bag.

c. Remove the old desiccant bags and install two new ones. Place the des-
iccant bags on top of the Beam Former board.

d. Install the End-Cap/Top Hat assembly (see Figure 5, page 7 and
Figure 6, page 8).

NOTE. RDI recommends that the desiccant and Top Hat O-rings be

6 replaced every three years. These parts are not included in the spare
parts kit. Make sure you have replacement parts before opening the
transducer.
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6 O-Ring Inspection and Replacement

This section explains how to inspect/replace the Ocean Surveyor O-rings.
A successful deployment may depend on the condition of these O-rings and
their retaining grooves (see Figure 7). Read all instructions before doing
the required actions.

Transducer I/O connector (2-020)
Transducer I/O cable (2-022)
Top hat, bore (2-257)

Top hat, face (2-164)

2-022 O-Ring I/0O Cable

PZ:T;'0§0???????????:
] LIS
Detailed View

2-020 O-Ring% End-Cap
| ' N

2-164 Face O-RingA

/

Figure 7. Ocean Surveyor O-ring Locations
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We strongly recommend replacing these O-rings whenever you open the
transducer assembly. Inspecting and replacing the O-rings should be the
last maintenance task done before installing the transducer.

a. Inspect the O-rings. When viewed with an unaided eye, the O-rings
must be free of cuts, indentations, abrasions, foreign matter, and flow
marks. The O-ring must be smooth and uniform in appearance. Defects
must be less then 0.1 mm (0.004 in.).

b. Clean and inspect the O-ring grooves. Be sure the grooves are free of
foreign matter, scratches, indentations, corrosion, and pitting. Run your
fingernail across damaged areas. If you cannot feel the defect, the dam-
age may be minor; otherwise, the damage may need repair.

c. Lubricate the O-ring with a thin coat of lubricant. Apply the lubricant
using latex gloves. Do not let loose fibers or lint stick to the O-ring.
Fibers can provide a leakage path.

6 NOTE. RDI uses Dow Corning’s silicone lube model number 111 but any
equivalent silicone O-ring lube can be used.

CAUTION. Apply a very thin coat of silicone lube on the O-ring. Using
A too much silicone lube on the O-ring can be more harmful than using no O-
ring lube at all.

O-rings over sharp corners, screw threads, keyways, slots, or other sharp

:§ NOTE. During installation, do not cut or twist the O-ring. Never force
edges.

d. Use tweezers to install the 2-020 O-ring into the transducer I/O connec-
tor. Do not bend the connector pins.

e. Install the I/O cable 2-022 O-ring by first lubricating the O-ring. Do not
let lubricant enter the pinholes.

connecting the I/O cable to the transducer. The 2-022 O-ring has a

:§ NOTE. Always check that the I/O cable (wet end) O-ring is in place when
tendency to fall out if the cable connector is dropped.
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Fuse Replacement

A fuse on the Power Assembly board (see Figure 2, page 3) protects the
Ocean Surveyor from excessive incoming power. If this fuse continues to
blow, check your input power before applying power again.

Turn off the power.

b. Remove the top cover of the electronic chassis (see “Electronics Chassis
Board Replacement,” page 2). The fuse is located on the Power Assem-
bly board (Figure 2, page 3).

Gently pull the fuse from the clips.

d. Replace the fuse with the correct voltage and amperage fuse (250 volt
25 amp, fast blow).

CAUTION. Only fuses with the required rated current, voltage, and
A specified type must be used. Do not repair fuses or short circuit fuse-
holders. To do so could cause a shock or fire hazard.

e. Install the top cover of the electronic chassis.

f. Test the system (see the Test Guide).

Transducer Head Inspection

The seal on the transducer face is important to ADCP watertight integrity.
Mishandling, chemicals, abrasive cleaners, and excessive depth pressures
can damage the transducer ceramics. Inspect the transducer face for dents,
chipping, peeling, urethane shrinkage, hairline cracks, and damage that may
affect watertight integrity or transducer operation. Repair of the transducer
face should only be done by RDI.

padding no thicker than 1/4" to protect the transducers. Thicker padding

: CAUTION. Never set the transducer on a rough surface; always use soft
may allow the transducer face to flex, causing the ceramics to crack.

Prevention of Biofouling

This section explains how to prevent the buildup of organic sea life
(biofouling) on the transducer faces. Objects deployed within about 100
meters (=328 feet) of the surface are subject to biofouling, especially in
warm water. This means all vessel-mounted deployments are subject to
biofouling. Soft-bodied organisms usually cause no problems, but
barnacles can cut through the urethane transducer face causing failure to the
transducer and leakage into the ADCP. Therefore, you should take steps to
prevent biofouling during shallow water deployments.
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Some organizations may decide to use antifouling grease. However, most
antifouling greases are toxic and may cause problems. Recent tests suggest
antifouling grease may cause the urethane on the transducer faces to de-
velop cracks. Warmer temperatures accelerate this effect. If using antifoul-
ing grease, remove the grease immediately after recovering the ADCP from
its deployment. Remove the grease with soapy water because cleaning sol-
vents may also cause the urethane to crack. Be sure to wear protective
gloves and a face shield.

The best-known way to control biofouling is cleaning the ADCP transducer
faces often. However, in many cases this is not possible. The following
options can help reduce biofouling.

a. Cover the transducer face using the recommended antifouling paint.

b. Apply a thin coat (=4 mm, =0.16 in.) of either a 50:50 mix of chili pow-
der and Vaseline or chili powder and silicone grease to the transducer
faces. The chili powder should be the hottest that can be found. Water
flowing across the transducers will wash this mix away over time. The
silicone mixture tends to last longer.

c. Using an acoustic window over a sea chest filled with fresh water (see
the Installation Guide). The drawback to this method is that it reduces
the range of the ADCP.

CAUTION. If using antifouling grease, remove it immediately after
recovering the ADCP.

Antifouling grease is toxic. Read the product safety data sheet before
using the grease. Wear gloves and a face shield when applying the
grease. If the skin comes in contact with the grease, immediately wash the
affected area with warm, soapy water.

Do not coat the transducer face with paints such as copper, chrome, or
A arsenic. These paints advance the corrosion of the aluminum case and
transducer assembly.

All US coastal states prohibit the use of tributyl-tins (TBT) paint. The
European economic commission has released a draft directive that would
prohibit the use of many organo-tins after July 1989. We strongly
recommend you obey your local laws.

Never use anti-foulant paints containing copper. They will cause the
urethane to separate from the transducer.
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9.1

9.2

Antifouling Paint Recommendations

RDI no longer recommends the use of Nopcocide for the prevention of bio-
fouling. At present, we recommend the following antifouling paint manu-
facturer, paint brand, and preparation procedures for all ADCPs.

Manufacturer Contact
Courtalds Finishes Telephone: 908-686-1300
Interlux brand paints Web Page: www.interlux.com

Brass and Bronze Instruments

Use the following procedure on instruments with brass and bronze cases.
Metal Surfaces
a. Metal Surface Preparation

1. Sand metal surfaces with 60-grit paper to expose clean metal.

2. Clean surface with 353/354 Vinylux solvent (thin with 355 as
needed). Perform the Metal Surface Application (Step (b), below)
between 1 and 24 hours.

b. Metal Surface Application

1. Apply a barrier coat of 360R Underwater Metal Primer to all ex-
posed brass. Allow the primer to dry for 5 to 8 hours before pro-
ceeding.

2. Mask as necessary to avoid having the cuprous oxide antifouling
paint come in contact with any bare metal surfaces.

3. Apply cuprous oxide 669 antifouling paint as desired. If more than
one coat is used, allow each coat to dry for 16 hours.

Transducer Face
a. Surface Preparation - Lightly sand by hand with 120-grit paper.
b. Surface Application

1. Mask as necessary to avoid having the cuprous oxide antifouling
paint come in contact with any bare metal surfaces.

2. Apply a thin barrier coat of 360R Underwater Metal Primer. Allow
the primer to dry for 5 to 8 hours before proceeding.

3. Apply cuprous oxide 669 antifouling paint. Do not exceed the
maximum thickness specified in Table 2, page 15. If more than one
coat is needed to reach the maximum thickness, allow each coat to
dry for 16 hours.
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Table 2: Recommended Maximum Thickness Of Cuprous Oxide
669 Paint

System Frequency Maximum Paint Thickness*

38 kHz 1.00 mm (0.040 in.)

75 kHz 1.00 mm (0.040 in.)

150 kHz 0.50 mm (0.020 in.)

£

NOTE. Cuprous oxide 669 is a high-density paint. As such, using it will
slightly degrade ADCP performance. Exceeding these recommended
maximum thickness would further degrade performance.

A

CAUTION. Read the Material Safety Data Sheet before using any of the
listed solvents and paints.

Do not arbitrarily use antifouling paints for deep-water applications. For
shallow-water applications, using antifouling paints may be appropriate if
you cannot clean the ADCP regularly (weekly). Be aware that antifouling
paints can accelerate the corrosion of aluminum housings, and can initiate
dezincification corrosion of brass. Once initiated, dezincification will rapidly
destroy the transducer.

Some antifouling coatings may not be legal for use in all areas. Check with
your local environmental agency before using the antifouling paint.

10  Storage and Shipping Maintenance

This section lists the maintenance items to do before storing the ADCP.
These maintenance items include

Cleaning the ADCP with fresh, soapy water and rinse thoroughly.
Removing biofouling

Inspecting the transducer head

Inspecting/replacing the O-rings

Preparing the ADCP for final storage or shipping

P/N 95A-6020-00 (January 2001) page 15




Ocean Surveyor Maintenance Guide

10.1

10.2

Removal of Biofouling

Before storing or shipping the ADCP, remove all foreign matter and bio-
fouling. Remove soft-bodied marine growth or foreign matter with soapy
water. Waterless hand cleaners remove most petroleum-based fouling.
Rinse with fresh water to remove soap residue. Dry the transducer faces
with low-pressure compressed air or soft lint-free towels.

CAUTION. The soft, thin urethane coating on the transducer faces is

A easily damaged. Do not use power scrubbers, abrasive cleansers,
scouring pads, high-pressure marine cleaning systems, or brushes stiffer
than hand cleaning brushes on the transducer faces.

If there is heavy fouling or marine growth, the transducer faces may need a
thorough cleaning to restore acoustic performance. We do recommend re-
moval of the barnacles to prevent water leakage through the transducer face,
and to keep the shells from trapping air, which will block the signal. Lime
dissolving liquids such as Lime-Away™ break down the shell-like parts.
Scrubbing with a medium stiffness brush usually removes the soft-bodied
parts. Scrubbing, alternated with soaking in Lime-Away™, effectively re-
moves large barnacles. After using Lime-Away™, rinse the ADCP with
fresh water to remove all residues. If barnacles have entered more than
1.0-1.5 mm (0.04-0.06 in.) into the transducer face, you should send the
ADCEP to us for repair. If you do not think you can remove barnacles with-
out damaging the transducer faces, contact RDI.

Final Storage or Shipping Preparation
This section explains how to store or ship the ADCP.

Clean and inspect the I/O connector and dummy plug for water or salt resi-
due. Clean the I/O cable O-rings (bore and face). Install the dummy plug
to protect the I/O connector from damage and dust.

CAUTION. If you are shipping an ADCP to RDI for repair or upgrade,
remove all customer-applied coatings or provide certification that the
coating is nontoxic. This certification must include the name of a contact
person who is knowledgeable about the coating, the name, and
manufacturer of the coating, and the appropriate telephone numbers. If

A you return the equipment without meeting these conditions, we have
instructed our employees not to handle the equipment and to leave it in the
original shipping container pending certification. If you cannot provide
certification, we will return the equipment to you or to a customer-specified
cleaning facility. All costs associated with customer-applied coatings will
be at the customer’s expense.

When shipping the ADCP through a Customs facility, be sure to place the
unit/s so identifying labels are not covered and can be seen easily by the
Customs Inspector. Failure to do so could delay transit time.

page 16

RD Instruments




Ocean Surveyor Maintenance Guide

11 Returning ADCPs to RDI for Service

When shipping the ADCP to RDI from either inside or outside the United
States, the following instructions will help ensure the ADCP arrives with
the minimum possible delay. Any deviation from these instructions in-
creases the potential for delay.

11.1 Domestic Shipments

Step 1 - Get_a Return Authorization

The best way to make sure RDI is aware of your intentions to ship equip-
ment is to obtain a Return Authorization (RA) before sending the shipment.
Return Authorizations are issued by Sales Administration or Customer Ser-
vice and are used to notify us of your needs in advance of arrival so we can
provide a faster turnaround. When requesting a Return Authorization,
please give us the following information.

e What is being shipped (include the serial number)
e When you plan to send the shipment

e What problem(s) need correction

e When you need the instrument returned

When the Return Authorization is issued, we will tell you the RA number.
Please include this number on all packages and correspondence.

Step 2 - Ship via air freight, prepaid

CAUTION. Never ship the Workhorse with lithium batteries inside. Lithium
F. batteries must be packaged and shipped according to the hazardous
iy materials regulations of the International Air Traffic Association (IATA) via
Air Cargo only.

Urgent Shipments should be shipped direct to RDI via any of several over-
night or priority air services. Do not send urgent airfreight as part of a con-
solidated shipment. If you ship consolidated, you will save money, but may
lose up to three days in transit time.

Non-urgent shipments may be shipped as part of a consolidated cargo ship-
ment to save money. In addition, some truck lines may offer equivalent de-
livery service at a lower cost, depending on the distance to San Diego.

Mark the Package(s)

To: RD Instruments, Inc. (RA Number)
9855 Businesspark Avenue
San Diego, CA 92131-1101
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11.2

Step 3 - Urgent shipments

Send the following information by fax or telephone to RDI.

Attention: Sales Administration
Fax: (858) 695-1459

Phone: (858) 693-1178

e Detailed descriptions of what you are shipping (number of pack-
ages, sizes, weights, and contents).

e The name of the freight carrier
e Master Air bill number

e (arrier route and flight numbers for all flights the package will
take

International Shipments

Step 1 - Get a Return Authorization

The best way to make sure RDI is aware of your intentions to ship equip-
ment is to obtain a Return Authorization (RA) before sending the shipment.
Return Authorizations are issued by Sales Administration or Customer Ser-
vice and are used to notify us of your needs in advance of arrival so we can
provide a faster turnaround. When requesting a Return Authorization,
please give us the following information.

What is being shipped (include the serial number)
When you plan to send the shipment

What problem(s) need correction

When you need the instrument returned

When the Return Authorization is issued, we will tell you the RA number.
Please include this number on all packages and correspondence.

Step 2 - Ship Via Air Freight, Prepaid

CAUTION. Never ship the Workhorse with lithium batteries inside. Lithium

A batteries must be packaged and shipped according to the hazardous
materials regulations of the International Air Traffic Association (IATA) via
Air Cargo only.

Urgent Shipments should be shipped direct. Do not send urgent airfreight
as part of a consolidated shipment. If you ship consolidated, you will save
money, but may lose up to five days in transit time.

Non-urgent shipments may be shipped as part of a consolidated cargo ship-
ment to save money.
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Mark the package(s) as follows:

To: RD Instruments, Inc. (RA Number)
9855 Businesspark Avenue
San Diego, CA 92131-1101 USA
C/O: Paxton, Shreve & Hays
Lindbergh Field, San Diego Airport
2361 Airlane Drive, #D
San Diego, CA 92101

Notify upon arrival
Phone: 858-692-3113
Fax:858-692-0539

Step 3 - Include Proper Customs Documentation

The Customs statement should be completed very carefully. It should accu-
rately and truthfully contain the following information.

e Contents of the shipment
e Value

e Purpose of shipment (example: “American made goods returned
for repair”)

e Any discrepancy or inaccuracy in the Customs statement could
cause the shipment to be delayed in Customs.

Step 4 - Send the Following Information by Fax or Telephone to RDI

Attention: Sales Administration
Fax:  (858) 695-1459
Phone: (858) 693-1178

e Detailed descriptions of what you are shipping (number of pack-
ages, sizes, weights, and contents).

e The name of the freight carrier
e Master Air bill number

e (arrier route and flight numbers for all flights the package will
take
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Ocean Surveyor Test Guide

RD Instruments

Acoustic Doppler Solutions

Ocean Surveyor Test Guide

1 Introduction

This guide explains how to test the Ocean Surveyor. DumbTerm thoroughly
checks the Ocean Surveyor in a laboratory environment, but is no substitute
for the Sea Acceptance Tests. You should do the Dock Side tests:

e When you first receive the ADCP.
e Before and after each deployment or every six months.
e When you suspect instrument problems.

These test procedures assume all equipment is working. The tests can help
you isolate problems to a major functional area of the ADCP. For trouble-
shooting information, see the Troubleshooting Guide.

2 Dock Side Tests

The following checks should occur at Dock Side prior to performing the
Sea Acceptance Tests. These tests will verify the Ocean Surveyor ADCP is
ready for the Sea Acceptance Tests and confirm the peripherals attached to
the ADCP.

NOTE. Compare future tests to the Dock Side test results. If large
changes have occurred, check to see if changes have been made to the
installation (i.e. a new sonar device installed, the Ocean Surveyor

6 transducer cable or electronic chassis was moved). Changes in the test
results do not necessarily mean that the system is failing, but do
require further investigation. Perform the Sea Acceptance tests (see
“Sea Acceptance Tests,” page 7) to fully evaluate the system performance.
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2.1 Dock Side Diagnostic Tests

The Ocean Surveyor ADCP interfaces directly to the computer and to ex-
ternal gyros. The following tests will confirm the connection of the Ocean
Surveyor Electronics Chassis to the Transducer.

Table 1: Dock Side Test Setup
Setup Description
Platform/Vessel The vessel should be tied to the dock or at anchor. The

transducer should be in water. All other sonar devices and
equipment should be turned off.

Ocean Surveyor The Ocean Surveyor ADCP electronics chassis should be
connected to the transducer, and AC Power connected to the
electronics chassis. The Gyro connection may or may not be
connected at this point.

Computer The RDI DumbTerm program should be running, communica-
tions port setting (F5) to match the connection to the PC and
Ocean Surveyor ADCP baud rate requirements (default
9600,N,8,1).

Use the following steps to interconnect the Ocean Surveyor system and to
place the ADCP in a known state.

a. Interconnect and apply power to the system as shown in Figure 1, page
3.

b. Start the DumbTerm program.

c. Press <F2> and run the script file TestOS.txt. The results of the tests will
be printed to the screen and saved to the log file OS RSLTS.txt. The
OS_RSLTS.txt file will be created in the same directory that DumbTerm
is running from. See “DumbTerm Test Results,” page 3 for information
on the test results.

6 NOTE. Print and save a copy of the OS_RSLTS.txt file. Use these test
results as a “baseline” value for future comparison of the PT test values.
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2.2

2.21

FROM NAV DEVICE
TOGYRO POWER TO ENSEMBLE-OUT

ELECTRONICS CHASSIS
(REAR VIEW) T
]
°° BROADBAND ADCP VERSION 23.XX
. @ e v ALLRIGHTS Y
AEDors 22 ()
RS 232 (M4)
i =
ﬁ SERIAL CABLE
| TRIGGER IN/OUT
COMPUTER
I/0 CABLE
[ |
| |
TRANSDUCER
Figure 1. Ocean Surveyor Connections

DumbTerm Test Results

This section shows an example of the OS RSLTS.txt printout after running
the DumbTerm script file TestOS.txt.

6 NOTE. The built-in tests require you to immerse the transducer faces in
water. If you do not, some of the tests may fail.

NOTE. Do not place the electronic chassis within 3 feet of a computer
monitor. Monitors are a major source of electronic interference.

Display System Parameters

This tells the ADCP to display specific information about your ADCP. For
example:

>PS0
Frequency: 38400 HZ
Configuration: 4 BEAM, JANUS
Transducer Type: PHASED ARRAY
Beam Angle: 30 DEGREES
Beam Pattern: CONVEX
Orientation: DOWN
CPU Firmware: 14.04
Temp Sensor: STANDARD
Attitude Sensor: NONE
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2.2.2

2.2.3

Verify the information is consistent with what you know about the setup of
your system. If PSO does not list all your sensors, there is a problem with
either the communications to the transducer assembly or a problem with the
motherboard.

Interference Verification Test

This test checks receive-path characteristics, checks for interference signals
in the processing circuitry, and checks gain values. A message similar to
the following should appear.

@ NOTE. Compare these test results with the dockside tests done when the
system was first installed.

>PT3
Correlation Magnitude:
Lag Bml Bm2 Bm3 Bm4

0 1.00 .00 .00 .00
.74 .67 .66 .69
.31 .36 .36 .30
.11 .14 .15 .11
.12 .09 .11 .11
.07 .04 .01 .01
.03 .07 .05 .02
.04 .05 .10 .06

N oUW N
O O OO OoOOoOOo
el eNelNeoNoNeoNoN S
el eNeolNeoNoNeoNoN S
O OO0 oo Oor

RSSI: 4 7 6 4

Interference Test Pass/Fail Conditions - The ADCP pings without transmit-
ting and displays the result of an autocorrelation function performed over 8
lag periods. Ideally, we should see high correlation at near-zero lags, and
then see decorrelation as the lags get longer. High correlation values at
longer lags indicate interference is present.

6 NOTE. PT3 Test is considered to have passed if the correlation values at
lag 5 and greater are less than 0.50.

Bandwidth Verification Test

This test measures the receive bandwidth of the system.

@ NOTE. Compare these test results with the dockside tests done when the
system was first installed.

A message similar to the following should appear.

>pté6
Receive Bandwidth:

3840 3922 3792 3766 3895

page 4
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2.3

6 NOTE. The PT6 Test is considered to have passed if the received
bandwidth for each beam is within £ 20% of the expected bandwidth.

Dock Side Peripheral Tests

The Ocean Surveyor requires (at minimum) input for heading (true north)
and for position fixes (GPS). Additionally, the Ocean Surveyor can make
use of pitch and roll data to correct for the tilt.

Heading can be input directly to the Ocean Surveyor electronics chassis
through an external synchro gyro or stepper gyro. Heading can also (or in-
stead of) be input and combined with Ocean Surveyor data in the computer
software VmDas. This heading input is done through the communications
port of the computer with the NMEA 0183 string $SHDT or $SHDG as speci-
fied in the Transforms tab in VmDas.

If the gyro connection is used for the heading input, then the Gyro Interface
Board must be first configured to match the platform’s gyro output. Follow
the instructions in the Installation Guide on how to setup the Gyro Interface
Board.

Pitch and Roll data can be input directly to the Ocean Surveyor electronics
chassis through an external synchro gyro. Pitch and Roll can also (or in-
stead of) be input and combined with Ocean Surveyor data in the computer
software VmDas. This pitch/roll input is done through the communications
port of the computer with the RDI proprietary NMEA string $SPRDID.

Navigation data can only be combined with Ocean Surveyor data in the
computer software V'mDas. This navigation input is done through the
communications port of the computer with the NMEA proprietary strings
$GGA and $VTG.

Table 2: Dock Side Peripheral Tests Setup

Setup Description

Platform/Vessel The Gyro, Navigation, and Pitch/Roll sensors should be at-
tached to the appropriate place on either the Ocean Surveyor
electronics chassis or the computer communication port. The
devices should be on and should be stable (in the case of
gyros this may require a spin up time of up to 12 hours).

Ocean Surveyor The Ocean Surveyor electronics chassis should be connected
to the transducer, AC Power connected to the electronics
chassis, and the power switch turned on.

Computer The RDI DumbTerm program should be running, communica-
tions port setting (F5) to match the connection to the PC and
Ocean Surveyor ADCP baud rate requirements (default
9600,N,8,1).
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Testing the Gyro Connections to the Electronic Chassis

The following sequence of commands should be sent after powering up the
Ocean Surveyor electronics chassis. These commands will wake up the
ADCP (<BREAK>), initialize the Ocean Surveyor (CR1), and save the ini-
tialization (CK).

<BREAK> press the end key

CR1
CK

The following command should be sent to test the gyro input to the Ocean
Surveyor electronics chassis.

PC2

The response from the ADCP should be as follows:

>PC2

Heading Pitch Roll Temperature
(ext) (ext) (ext) cts degs
000.0 +00.0 +00.0 243E 23.9

Testing the Navigation Connections to the Computer

Start V'mDas in the Data Collect mode (see the VmDas User's Guide). On
the View menu, select Nmea Communications. Confirm that the Naviga-
tion Device NMEA string is viewable and the $GGA string is present.

The Navigation Data window (see Figure 2) shows a text box of the posi-
tion and velocity data from a NMEA navigation device. You can use this to
verify the navigation connections.

Ay Start Time [I03552AM.  EndTime [IG3557AM,  Spesdmadegood  Avavel  Heaging [
[#5 StartLat [32 41 30N EndLat [324130M  Mag [1.748m/s [1.808m/s Pich [=

Date |21 Map 1999 Start Lon I‘I 17 30 30°w End Lon |‘I 17 30 30°w Diir |234.3 deg |233.3 deg Fiall I

Figure 2. Testing the Navigation Connections
Testing $SHDG Heading Connections to the Computer

Start VmDas in the Data Collect mode. On the View menu, select Nmea
Communications. Confirm that the Navigation Device NMEA string is
viewable and the SHDG string is present. Note that the data for this infor-
mation may appear on the same communications port as the navigation data
or on a separate input port.

Testing $PRDID Heading Connections to the Computer

Start VmDas in the Data Collect mode. On the View menu, select Nmea
Communications. Confirm that the Navigation Device NMEA string is
viewable and the $PRDID string is present. Note that the data for this in-
formation may appear on the same communications port as the navigation
data or on a separate input port.
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Table 3: Dock Side Peripheral Test Results
Test Test Criterion

External Gyro Connec- Verify that the Gyro inputs for Heading, Pitch and Roll

tion Test (if included) are reasonable for the platform’s attitude.
The Temperature reading should match the expected
water temperature at the transducer.

External Heading NMEA  Verify that the Navigation Device NMEA string is

Connection Test viewable and the $GGA string is present.
External Heading NMEA  Verify that the Navigation Device NMEA string is
Connection Test viewable and the $HDT or $HDG string is present.
External Heading NMEA  Confirm that the Navigation Device NMEA string is
Connection Test viewable and the $PRDID string is present.

3 Sea Acceptance Tests

This procedure is intended to test the Ocean Surveyor at sea. This proce-
dure assumes that the Dock Side Testing (see “Dock Side Tests,” page 1)

procedure has been run and that all of the items have passed or been con-

firmed to be operational. The following tests will not obtain favorable re-
sults unless all of this work has been performed.

The reason for Sea Acceptance Testing is that although the Dock Side Tests

confirm the Ocean Surveyor is operational, they do not confirm that the sys-
tem is able to perform to its specifications. The performance of any ADCP

relies greatly upon the installation into any platform. Therefore, the system
must be tested at sea to understand the effects of the platform on the ADCP

performance.

At sea testing includes tests for Acoustic Interference, Profiling Range, and
Profiling Reasonableness testing. For each of these tests the following
Equipment and ADCP setup requirements are recommended.

Equipment Required

e Ocean Surveyor 38kHz, 75kHz, or 150kHz ADCP with firmware
23.xx or greater

e Computer

e VmDas Program

e WinADCP Program

e Navigation Interface Connected

e Heading Interface Connected
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3.1

VmDas Setup

a. Start VmDas. On the File menu, click Collect Data. On the Options
menu, click Load. Select the Default.ini file and click Open.

b. On the Options menu, click Edit Data Options. Click the ADCP
Setup tab. Set the Ensemble Time to the value shown in Table 4.

Table 4: Ensemble Time

Frequency (kHz) With Bottom Track (sec)
38 6

75 3

150 2

c. On the ADCP Setup tab, select Use File. Use Table 5 to choose a com-
mand file for your ADCP, and load it into V'mDas using the Browse but-

ton.
Table 5: Command Files
File Name Description
OS38NBDEF Default setup for an OS 38kHz ADCP in the lowest precision
(narrow bandwidth) but extended range profiling mode.
OS75NBDEF Default setup for an OS 75kHz ADCP in the lowest precision

(narrow bandwidth) but extended range profiling mode.

OS150NBDEF Default setup for an OS 150kHz ADCP in the lowest precision
(narrow bandwidth) but extended range profiling mode.

NOTE. These files can also be used for stationary systems (such as Oil
Rig platforms) but you must first open the file (right click on file and select

@ open) and modify the EZ command from EZ1020001 to EZ1111111. This
new setting will enable the use of the internal heading, pitch, and roll
Sensors.

d. On the Options menu, click Edit Data Options. Click the Averaging
tab. Set the Short Term Average to 300 seconds (5 minutes). Set the
Long Term Average to 600 seconds (10 minutes).

Interference Test

The Ocean Surveyor transmits and receives acoustic signals from the water.
If other sonar devices are operating on the platform at the same time as the
ADCEP it is possible for those signals to bias the ADCP data. Therefore, all
ADCPs must be tested to ensure that they are not receiving interference
from other sonar equipment on board the vessel.

page 8
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3.1.1

3.1.2

3.1.3

The following Interference Test will determine if there is interference from
other devices on board the vessel.

Interference Test Platform Test Setup

This test requires that the platform be in water deeper than the ADCP’s
maximum expected profiling range. Use the following table to determine
the minimum water depth required.

Table 6: Interference Test Minimum Water Depth Requirement
OS 38 ADCP 0S 75 ADCP OS 150 ADCP
1200 meters 1000 meters 600 meters

The platform speed for this test is drifting. The motors may be running if
required for platform safety. The test sequence starts with ALL sonar and
non-essential electronic equipment turned off. Only the ADCP should be
on for the first test. This test establishes a base line for the interference and
is critical to the rest of the tests. After a 10-minute period the first sonar
device is turned on, transmission started, and the data is reviewed for inter-
ference terms. At the end of this 10-minute period the first sonar device is
turned off and than the next sonar device is turned on and started pinging
for 10 minutes. This process repeats for each of the sonar devices.

Interference Test Computer Screen Display Setup

View the RAW data (*.ENR files) being collected by the VmDas program in
the WinADCP program contour plots for echo intensity data. This data will
show the single ping return levels.

How to Identify Interference

If there is an interference term, the echo intensity data will show spurious
echo intensity spikes. An example of what an interference term may look
like what is shown in Figure 3, page 10.
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3.2

= WINADCP - C:\Data\China\Data\NTFAIntf001r.000 - [Whole Sct — Deployment Duration: 00:22:06.00]
& Fie Edt Options Animate Esport Uiites Window Monitor Help & x|

ECHO INTENSITY Beam 2 M Gcae counts) Ol | Sel: 110 222

Avg =57 £35 1] 81 162 Sub: 10222
1)

Range (m)
ulg

4] 100 120 20
1 Enszemble 222

99/03/17 Date 990317

07:35:19.00 Time 07:57:25.00
: I

Figure 3. Interference Test

The interference term appears as the periodic green blocks in the data set.
The interference is some what lost in the upper part of the profile however
it can be clearly seen once the system reaches the noise floor (the point
where signals are no longer being returned from the water).

(% NOTE. Interference terms such as above seen anywhere in the echo
intensity profile data will result in a bias to the ADCP data.

@ NOTE. Figure 3 is shown in color in the electronic documentation.

Water Profile Range Test

The range of any ADCP is directly dependent on the level of backscattering
material in the water, the transmit power into the water, the received sensi-
tivity, and the level of the background noise. Each of these effects the range
of the system in different ways, but in the end can result in reduced or ex-
tended range as follows.

e The ADCPs transmit power and receive sensitivity are fixed
based on the transducer frequency. However, these may be af-
fected by installation of an acoustic window in front of the

page 10
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transducer. A window will absorb both sound transmitted by the
ADCP and the sound returned from backscatter in the water.

e The volume of the backscatter in the water will affect the range.
All specifications for range assume that there is a certain amount
of backscatter in the water. The backscatter volume is not con-
trollable in any way.

e The background noise changes as the platform’s speed increases
or decreases. There are two types of noise created by the mov-
ing platform,; first, there is the noise due to propeller and en-
gines; and second, there is the noise created by the rushing water
across the platform and ADCP transducer.

This test is used to determine the effects of the background noise on the
range of the ADCP. This information can be used to determine the opti-
mum speed of the platform to obtain the desired range required.

3.2.1 Water Profile Range Platform Test Setup

This test requires that the platform be in water deeper than the ADCP’s
maximum expected profiling range. Use the following table to determine
the minimum water depth required.

Table 7: Water Profile Range Test Minimum Water Depth
OS 38 ADCP OS 75 ADCP OS 150 ADCP

1200 meters 1000 meters 600 meters

The platform course for this test is a continuous straight line. The speed of
the platform will be varied during this test. At each speed, the system will
be set to collect data for a minimum of 10 minutes. The following table
lists the recommended speeds.

Table 8: Water Profile Range Test Platform Speed

Test # Speed

Speed 1 Drifting

Speed 2 3 knots

Speed 3 6 knots

Speed 4 9 knots

Speed 5 12 knots

Speed 6 Maximum Speed
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3.2.2

3.2.3

Water Profile Range Computer Screen Display Setup
View the Tabular Display of the Long Term Average data (10 minute aver-
ages) in the VmDas program.

How to Determine the Maximum Range of the ADCP

The data collected in the long-term average (10 minutes) tabular display
will be used to determine the maximum range of the ADCP. The maximum
profiling range of the system is determined by locating the last valid bin and
then using that ping to determine the range. To determine the last valid bin
the following criterion is used:

e The last bin must be above the bottom side lobe area
e The bin must have a percent good value above 25%

e The correlation value for at least 3 beams must be above the
threshold of 120 counts

Locate the last valid bin for each of the speeds and fill in the table below.

Platform Speed Last Valid Bin Range to Last Average RSSI Value
Number Bin at Last Bin

Notes:

e Platform Speed must be input as a measurement from the Bottom
Track (if in range) or the GPS speed.

e Range to Last Bin is found in the V'mDas Tabular display or is calcu-
lated as follows: ((bin size) * (last bin number)) + (NF command)

e Average RSSI Value at Last Bin is the average of the 4 beams RSSI
values in the last bin number

The results from the above test should be compared to the specified nominal
range of the system. Assuming that there are sufficient scatterers in the wa-
ter, the acoustic window is not attenuating the signal, and that that the plat-
form background noise is variable there should be a speed at which the
nominal range of the system is obtained.

page 12

RD Instruments



Ocean Surveyor Test Guide

3.2.4

3.3

Water Profile Range Test Results

Through the results of this test, determine the platform speed in which the
range to the last valid bin obtained the specified nominal range of the
ADCP frequency being used.

If it was not possible to reach the specified nominal range during the Water
Profiling Range test, then determine the speed at which it allowed the best
range possible. Calculate the percentage of the nominal range that was ob-
tained by the system.

Ringing Test

The ADCP transmits an acoustic pulse into the water. The main lobe of this
pulse bounces off particles in the water and the signals returned from these
particles are used to calculate the velocity of the water. The main lobe of
the transmitted pulse is what we are using to process and calculate a veloc-
ity. The transmitted pulse, however, is made up of many side lobes off the
main lobe. These side lobes will come in contact with metal of the trans-
ducer beam itself and other items in the water.

The energy from the side lobes will excite the metal of the transducer and
anything bolted to the transducer. This causes the transducer and anything
attached to it to resonate at the system’s transmit frequency. We refer to
this as “ringing.” If the ADCP is in its receive mode while the transducer is
ringing then it will receive both the return signals from the water and the
“ringing.” Both of these signals are then processed by the ADCP. The ring-
ing causes bias to the velocity data.

All ADCPs “ring” for some amount of time. Therefore, each ADCP re-
quires a blanking period (time of no data processing) to keep from process-
ing the ringing energy. Each ADCP frequency has a different typical ring-
ing duration. A blanking period (time of not processing data) is required at
the beginning of each profile. The blanking distances required for the typi-
cal ringing period for each Ocean Surveyor frequency is shown in the fol-
lowing table.

Table 9: Required Blanking Distance

Frequency Typical Blank Period for Ringing
38kHz 16 meters

75kHz 8 meters

150kHz 4 meters

Ringing will bias the velocity estimation to a lower value than it should be.
However, when the platform motion is removed from the water profile data
it will appear as a large velocity, which is the opposite of what it is really
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3.3.1

3.3.2

3.3.3

3.4

doing. This effect is caused because the vessel motion portion of the water
profile data has been biased low.

Ringing Test Platform Test Setup

The key to success on this test is that the water velocity and direction not
change over the entire test period of 120 minutes. This may be difficult to
adhere to in regions with large tidal effects. The test requires that the plat-
form be within the ADCP bottom tracking range so that valid bottom track
can be used. Use the following table to determine the optimum water depth
range required.

Table 10: Ringing Test Water Depth Requirement

OS 38 ADCP OS 75 ADCP Ocean Surveyor 150
ADCP
300-600 meters 200-400 meters 100-200 meters

Platform speed should be held to as fast a speed as possible without loosing
any bottom tracking data for a period of 30 minutes. Typically, this will be
a speed of 6-9 knots. Some experimentation may be required to find the
maximum bottom track speed for the given depths above.

Ringing Test Computer Screen Display Setup

The Magnitude and Direction Profile Display of the Long Term Average
data (10 minute averages) will be viewed in the VmDas program.

How to Determine the Ringing Test Results

Viewing the Long Term average of the magnitude and direction profile data,
look for unreasonable shears from bin 1 to bin 2 to bin 3 and so on. If an
unreasonable shear is seen, this is most likely ringing and your blanking
needs to be increased by the following formula:

(bin size) * (last bin number with ringing) * 0.80

*The total blanking period is typical blanking period plus the increased
blanking period required. The above value should be used to change both
the NF and WF commands in all configuration files for this ADCP.

Water Profile Reasonableness Test

The mounting alignment of the Ocean Surveyor transducer to the relative
position of the heading input from the vessel is critical in the velocity esti-
mates made by the ADCP. If either of these are not known and corrected
for, it will result in both directional and velocity estimate errors in the water
velocity data.
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3.4.1

It is possible to confirm if the transducer alignment is correct by collecting
data over the same water in several different directions. If the transducer is
properly aligned, then both the magnitude and direction of the currents will
appear the same in all directions that the platform travels.

Water Profile Reasonableness Platform Test Setup

The key to success on this test is that the water velocity and direction not
change over the entire test period of 120 minutes. This may be difficult to
adhere to in regions with large tidal effects. The test requires that the plat-
form be within the ADCP bottom tracking range so that valid bottom track
can be used. Use the following table to determine the optimum water depth
range required.

Table 11: Water Profile Reasonableness Water Depth Requirement
OS 38 ADCP OS 75 ADCP OS 150 ADCP
300-600 meters 200-400 meters 100-200 meters

Platform speed is held at a constant 5 knots during the entire course. The
course for this test contains 4 legs. Each leg must be approximately 4500
meters (except for leg 2 which will be one half the length of each of the
other legs). The course will appear as shown in Figure 4. The actual start-
ing direction is not critical as long as the course completes the pattern
shown in Figure 4.

Leg 1
Leg 4 >
P Leg 3
Leg 2
\ 4
Figure 4. Water Profile Reasonableness Course
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3.4.2

3.4.3

3.5

3.5.1

Water Profile Reasonableness Display Setup

View the VmDas Ship Track display of bin 3 with the bottom track refer-
ence. The Short Term Average (5 minute averages) data should be viewed.

How to Determine Water Profile Reasonableness

A pass condition is if the velocities in each of the ship track plotted direc-
tions has reasonably the same magnitude and direction. It is common to see
some wild velocity magnitude and directions during turns. This happens as
a result of the effects of the turn on the gyro heading device or the latency
of the heading updates for a GPS heading input.

If the direction of the currents is not the same in each of the four directions,
then it will be necessary to enter in a transducer misalignment angle.
Changing the transducer alignment angle and playing back the same data
file again allows you to determine the misalignment angle. The best way to
perform this check out is to use incremental change of 1-5 degrees at a time.

Assuming that the misalignment angle was not required or could be deter-
mined, it is now possible to use the same data just collected to determine
how reasonable the navigation data input is. Change the data display refer-
ence from bottom track to the navigation data in the V'mDas program.
There should be little to no change in the velocity magnitude and direction
if the navigation data is a valid input for a reference.

Bottom Tracking Test

The bottom tracking capability of the ADCP varies depending on the type
of bottom (hard, soft, rock, sand, etc.), the slope of the bottom, and the
speed of the vessel (background noise).

Before testing the Bottom Track capabilities, the Water Profiling Range
Test must be performed (see “Water Profile Range Test,” page 10). Use the
speed that allowed the nominal water profile range to be obtained or the
maximum range if the nominal range was not obtained.

Bottom Tracking Platform Test Setup

The key to this test is to operate the system in an area where both the mini-
mum and maximum bottom tracking range can be obtained. The platform
will travel over water that is very shallow (<10 meters) to very deep
(greater than the maximum bottom track range). It does not matter if the
water starts deep and goes shallow or vice-versa.

The course of the platform should be a relatively straight line. The platform
speed should be no greater than the velocity recorded in the Water Profiling
Range Test.
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3.5.2 Bottom Tracking Computer Screen Display Setup
View the raw data display of the VmDas bottom track display window.

3.5.3 How to Determine Bottom Tracking Reasonableness

Viewing the bottom track velocity data, record the maximum and minimum
average of the bottom track depths in the table below.

Beam Number  Minimum Depth (meters) Maximum Depth (meters)

Beam 1

Beam 2

Beam 3

Beam 4

A pass condition is if the maximum depth of the system is equal to the
specification for the nominal bottom track range.

NOTE. If the system was not able to water profile to the nominal range,
then the bottom track range should be reduced to no more than the same

6 percentage as the water profile loss.

If the Bottom Track did obtain the complete range and the Water Profile
did not, then it is likely that there is insufficient backscatter in the water to
obtain the specified range.

4 How to Contact RD Instruments

If you have technical problems with your instrument, contact our field ser-
vice group in any of the following ways:

RD Instruments RD Instruments Europe
9855 Businesspark Ave. 5 Avenue Hector Pintus

San Diego, California 92131 06610 La Gaude, France

(858) 693-1178 +33(0) 492-110-930

FAX (858) 695-1459 +33(0) 492-110-931

Sales - rdi@rdinstruments.com rdi@rdieurope.com

Field Service - rdifs@rdinstruments.com rdifs@rdieurope.com

Web: www.rdinstruments.com
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Ocean Surveyor Troubleshooting Guide

1 Introduction

The provided information assumes that faults are isolated with a large de-
gree of certainty to a least replaceable assembly (LRA) level only. Consid-
ering the complexity of the Ocean Surveyor, it is RD Instrument’s intention
to provide as much information as practical for field repair; fault location to
the component level is beyond the scope of these instructions. The mean
time to repair the system will be minimized if an entire replacement unit is
available in the field. If time to repair is of essence, RD Instruments
strongly advises the availability of the listed LRAs.

Table 1: List of Least Replaceable Assemblies
LRA Description:

Electronics Chassis The Electronics Chassis contains all electronics necessary
to supply power, provide user communication and interface,
transmit and receive signals, interfaces to sensors, and
process data.

Transducer Cable Connects the transducer with the Electronics Chassis.

Transducer The entire transducer, includes the transducer electronics,
transducer housing, transducer ceramic assemblies, and
connector.

Since these LRAs are manufactured in different configurations, please con-
tact RD Instruments (see “Technical Support,” page 12 for contact informa-
tion) to obtain the correct part number for your specific system configura-
tion. When contacting RD Instruments about a replacement assembly,
please provide the serial numbers of the Transducer and Electronics Unit. If
you want to replace the Transducer Cable only, then please provide the ca-
ble length and connector style (straight or angled) for both the Underwater
Transducer Connector and the Dry-side Electronics Chassis Connector.

P/N 95A-6021-00 (January 2001) page 1
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1.1

Equipment Required

Special test equipment is not needed for trouble shooting and fault isolation.
The required equipment is listed in Table 2. Any equipment satisfying the
critical specification listed may be used.

Table 2: Required Test Equipment

Required Test Equipment Critical Specification

DMM Resolution: 3 V% digit
DC-Voltage Range: 200 mV, 2V, 20 V, 200V
DC-Voltage Accuracy: = 1%
AC-Voltage Range: 200 V, 450 V
AC-Voltage Accuracy: £ 2%
Resistance Range: 200, 2 k, 20 k, 200 k, 20 MOhm
Res.-Accuracy: = 2% @ 200 Ohm to 200 kOhm
Res.-Accuracy: £ 5% @ 20 MOhm
Capacitance Range: 20 nF, 2 uF, 20 uF
Capacitance Accuracy: = 5%

Serial Data EIA Break-Out  Model 60 or similar is recommended as it eases the
Box such as from Interna-  troubleshooting of RS-232 communication problems
tional Data Sciences, Inc. significantly. Other manufacturers or models may be
475 Jefferson Boulevard substituted.

Warwick, Rl 02886-1317

USA.

@ NOTE. The EIA Break-out Panel is not absolutely necessary but eases
RS-232 communication problems troubleshooting significantly.

page 2
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1.2

Basic Steps in Troubleshooting the Ocean
Surveyor

The first step in troubleshooting is determining what type of failure has oc-
curred. In principal, there are four types of failure classes:

e Communication failure

e Built-In Test (BIT) or other electronics failure
e Beam failure

e Sensor failure

Communication failures involve the host computer, the Ocean Surveyor
Electronics Chassis, and the serial communication cable. The symptoms
may include that the system is not responding, or does not respond in a
proper fashion (for example “garbled” text).

BIT failures will appear when the system diagnostics are run. Use RD In-
struments software utility DumbTerm to identify the failing test.

Beam failures can be identified when collecting data or when the system
diagnostics are run.

Sensor tests can also be identified when collecting data or during the user-
interactive performance tests. The sensor may send incorrect data or is not
identified by the system.

Troubleshooting

Although the Ocean Surveyor is designed for maximum reliability, it is
possible for a fault to occur. This section explains how to troubleshoot and
fault isolate problems to the LRA level. Before troubleshooting, review the
procedures, figures, and tables in this book. Also, read the “System
Overview,” page 18 to understand how the Ocean Surveyor processes data.

A CAUTION. Under all circumstances, follow the safety rules listed in
“Troubleshooting Safety,” page 4.
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2.1

Troubleshooting Safety

Follow all safety rules while troubleshooting.

A

CAUTION. Servicing instructions are for use by service-trained personnel.
To avoid dangerous electric shock, do not perform any service unless
qualified to do so.

B>

CAUTION. Complete the ground path. The power cord and the outlet
used must have functional grounds. Before main power is supplied to
the Ocean Surveyor, the protective earth terminal of the instrument must
be connected to the protective conductor of the mains power cord. The
mains plug shall only be inserted in a socket outlet provided with a
protective earth contact. The protective action must not be negated by the
use of an extension cord (power cable) without a protective conductor
(grounding). Grounding one conductor of a two-conductor outlet is not
sufficient protection.

CAUTION. If this instrument is supplied via an auto-transformer, make
sure the common terminal is connected to the earth terminal of the power
source.

CAUTION. Any interruption of the earthing (grounding) conductor, inside
or outside the instrument, or disconnecting the protective earth terminal will
cause a potential shock hazard that could result in personal injury.

CAUTION. Only fuses with the required rated current, voltage, and
specified type must be used. Do not repair fuses or short circuit fuse-
holders. To do so could cause a shock or fire hazard.

BB PP

CAUTION. Do not operate the Ocean Surveyor Electronics Chassis in the
presence of flammable gasses or fumes. Operation of any electrical
instrument in such an environment constitutes a definite safety hazard.

=

CAUTION. Do not install substitute parts or perform any unauthorized
modifications to the instrument.

CAUTION. Measurements described in the manual are performed with
power supplied to the instrument while protective covers are removed.
Energy available at many points may, if contacted, result in personal injury.

CAUTION. Do not attempt to open or service the power supply.

CAUTION. Any maintenance and repair of the opened instrument under
voltage should be avoided as much as possible, and when inevitable,
should be carried out only by a skilled person who is aware of the hazard
involved.

BB PP

CAUTION. Capacitors inside the instrument may still be charged even if
the instrument has been disconnected from its source of supply.

page 4
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2.2

2.21

Troubleshooting a Communication Failure

Ocean Surveyor ADCPs communicate by means of two serial communica-
tion channels. The user can choose between RS-232 and RS-422 types of
asynchronous serial interfaces by connecting to either J4 (RS-232) or J3
(RS-422) on the rear panel of the Electronics Chassis.

The Ocean Surveyor selects the user communications port simply by detect-
ing on which channel it received its Break signal. From this point on for-
ward, it uses that channel until it receives a new Break signal on the other
channel.

To successfully communicate, both the host computer and the Ocean Sur-
veyor must communicate using the same type of serial interface. Standard
serial interfaces in IBM compatible computers are also RS-232. RS-422
communication requires an appropriate communications board for the host
computer.

then 15 meters) RS-232 may not work properly. Change to RS-422 and try

:§ NOTE. If you are using a high baud rate and a long serial cable (greater
to wakeup the Ocean Surveyor again.

Communication Failure Quick Checks

If you cannot communicate with the Ocean Surveyor (i.e., no wakeup mes-
sage), you need to isolate the problem to a computer fault, power, commu-

nication cable failure, or an Electronic Chassis problem. Verify the follow-
ing.

a. Connect the Ocean Surveyor to a computer according to the Ocean Sur-
veyor Read This First Guide. Check that all cable connections are tight.

b. Make sure that Mains power to the host computer and the Ocean Sur-
veyor is connected and has the proper voltage. Verify that the Ocean
Surveyor front panel circuit breaker switch is in the ON position and
that the power status LED next to the circuit breaker is lit. If power is
present but the power status LED is not lit then you should check the
power supply voltages inside the Electronic Chassis (see “2.2.7 Check-
ing the Power Supply,” page 9).

c. Make sure that your computer and DumbTerm program are set up to use
the communication port the serial cable is connected to on the electronic
chassis.

NOTE. Most communication problems are associated with incorrect
cabeling (i.e. the serial cable is connected to the wrong port) or data
protocols (i.e. the wrong baud rate is set between the Ocean Surveyor and
computer).

P/N 95A-6021-00 (January 2001) page 5




Ocean Surveyor Troubleshooting Guide

2.2.2

2.2.3

Checking the Serial Communications Channels

The following procedure checks the serial communications channels using
an EIA Break-Out Box. If you do not have an EIA Break-Out Box, use
“Checking the Serial Cable,” page 7 to verify the communications. If you
are using RS-422 serial communications, you can not use an EIA Break-Out
Box. Use the “RS-422 Communication,” page 6 checks to verify the com-
munications.

a. If you are using RS-232 for your communications port, connect a serial
data ETA Break-Out Box between the serial cable and the Ocean Sur-
veyor Electronics Chassis.

b. Send a Break and verify via the LEDs on the Break-Out Box that the
Break signal arrives at the proper pin at the Ocean Surveyor (see
Figure 3, page 17). If it does, verify that the front panel LED marked
RXD lights up temporarily.

If the Break signal does not arrive at the proper pin or not at all, discon-
nect the serial cable from the Ocean Surveyor Electronics Chassis, and
troubleshoot the communication channel between the host computer and
that end of the serial communications cable.

If the Break signal does arrive at the proper pin but the front panel RXD
LED does not light up then there may be a problem with the Ocean Sur-
veyor Electronics Chassis (see “Electronics Chassis Checks,” page 8).

c. Ifthe Break signal does arrive at the proper pin and the front panel LED
labeled RXD lights up temporarily, this indicates the Break signal does
arrive at the Ocean Surveyor Electronics Chassis.

The Ocean Surveyor must now respond with a ‘Wake-up” message. The
front panel TXD LED should intermittently light up. If it does not, then
there is most likely a problem with the Ocean Surveyor Electronics
Chassis (see “Electronics Chassis Checks,” page 8).

If the TXD LED does light up then the Break-out Panel should receive
the signal at the proper pin. If this is the case, then the Ocean Surveyor
Electronics Chassis’s data path seems in principal to be operational. If
the wakeup message is not readable, check for a communication mis-
match (see “Communication Mismatch,” page 7).

RS-422 Communication

If you use the RS-422 port as your communications port, you can not use
the Break-Out Box. Do the following checks to verify the RS-422 commu-
nication port is functioning.

a. In addition of having transmit and receive pairs interchanged, you may
have also the “A” and “B” lines of the transmit and/or receive pair inter-
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changed. Verify the communications cable connections according to the
schematics provided (see Figure 3, page 17).

b. Check that the differential “A”-“B” receive pair are not interchanged (as
seen from your host computer). Verify the communications cable con-
nections according to the schematics provided (see Figure 3, page 17).

start high and transition low. Channel B represents signals that start low

i% NOTE. For the Ocean Surveyor ADCP, Channel A represents signals that
and transition high.

¢. When you send a Break and the data is not the Wake-Up message, you
may have a Baud rate or parity mismatch between the Ocean Surveyor
and the computer (see “Communication Mismatch,” page 7).

2.2.4 Communication Mismatch
The following conditions may indicate a communications mismatch.

e Sending a Break causes non-alphanumeric characters to appear
on the screen that may keep scrolling. This may happen when
the computer is using RS-232 and the Electronics Chassis is con-
nected to the RS-422 port or vice-versa.

e Sending a Break causes non-alphanumeric characters to appear
on the screen. These characters do not keep scrolling. Check
that the ADCP and computer are both using the same baud rate
(CB-command). See the Command and Output Data Format
guide for a description of the CB commands.

2.2.5 Checking the Serial Cable

This test will check the serial communication cable between the computer
and Ocean Surveyor without using an EIA Break-Out Box.

a. Disconnect both ends of the serial cable and measure the continuity us-
ing a DMM (see Figure 3, page 17 for the wiring diagram). Correct any
problems found.

b. Reconnect the serial cable to host computer. Start the RD Instruments
software utility program DumbTerm on your computer. Make sure to se-
lect the proper communications port (see the RDI Tools User's Guide).

c. For testing a RS-232 cable, jumper pins 2 and 3 at the far end of the ca-
ble. To check a RS-422 cable, connect one jumper between pin 2 to 4,
and one jumper between pins 7 to 8.

d. Type any characters on the keyboard. The keys you type should be ech-
oed on the screen. If you see some characters, but not correctly, the ca-
ble may be too long for the baud rate. Try a lower baud rate. If this
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2.2.6

works disconnect the jumper and then push any keys on the keyboard.
You should NOT see anything you type.

e. If you use cables that are not supplied by RD Instruments you must
make sure that transmit and receive pairs are not interchanged. The
above loop-back test does not show if transmit and receive pairs are in-
terchanged. Thus, it is important that you check the wiring diagrams
provided in Figure 3, page 17.

pairs are interchanged, even though characters may be displayed

i% NOTE. A loop-back test does not show if transmit and receive wires or
correctly.

f. If the keys are echoed correctly on the screen, the computer and the
communication cable are most likely good. Re-connect the serial cable
to the Ocean Surveyor electronic chassis. If the Ocean Surveyor still
does not wakeup, there could still be a problem with the Electronic
Chassis.

Electronics Chassis Checks

Once you have eliminated possible problems with the Ocean Surveyor sys-
tem power, the serial data communication cable, and the host computer, that
may leave the Ocean Surveyor Electronics Chassis as the source of the
problem. Check the following conditions.

You must take accepted ESD prevention measures before opening the

: CAUTION. The Ocean Surveyor contains Electro Static Sensitive Devices.
Ocean Surveyor electronics chassis.

a. One of the interconnecting cables between the Motherboard inside the
Electronic Chassis may not be fully seated. Turn off power. Remove
the top cover of the Electronic Chassis and check that all of the cables
are properly seated.

b. Make sure power to the Ocean Surveyor is connected and that the circuit
breaker is in the ON position. Verify that the power status LED indica-
tor located at the front panel next to the circuit breaker switch is lit. If
the LED is not on, skip to “2.2.7 Checking the Power Supply,” page 9.

c. Reset the system by locating the push button switch S2 on the Mother-
board and temporarily depress the switch. Observe the TXD LED for
lighting up, and the computer screen for displaying the Wake-Up mes-
sage.

d. Switch Mains power to the Electronics Chassis off, and after a few sec-
onds on again. Repeat the wakeup procedure from the beginning. If the
system does not respond normally, it is malfunctioning and you should
contact RD Instruments.

page 8
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2.2.7 Checking the Power Supply

The following test is done with a voltmeter to verify the voltage levels in-
side the Electronic Chassis.

Use the test points on the Power Assembly board located in the top right
corner of the Electronic Chassis. Use Table 3 to verify the system voltages.
If the voltage at test point TP3 is not present, check and replace fuse F1 if
necessary. Observe all safety precautions.

If after replacing fuse F1 the voltages listed in Table 3 are still not present
with applied mains power or fuse F1 blows again, it may be necessary to
replace the Ocean Surveyor Electronics Chassis.

CAUTION. Only fuses with the required rated current, voltage, and
A specified type must be used. Do not repair fuses, or short circuit fuse

holders. To do so could cause a fire hazard. Disconnect the power cord
before attempting to replace fuse F1.

Table 3: Electronic Chassis Voltage Checks

Test Point  Value Description

TPO 0VvDC GND, ground reference

TP1 4.95<Vdc<5.05 VCC, Electronics power

TP2 11.5<Vdc 12.5 VXDC, Transducer power

TP3 47 <Vdc <49 VXMT, Transmitter supply

TP4 9.0<Vdc 11.5 VGG, Transmitter gate drive supply

6 NOTE. The voltage measured at test point TP3 is also the output voltage
from the Electronic Chassis power supply.
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2.3

24

Troubleshooting a Built-In Test Failure

The built-in diagnostic tests (BIT) check the major ADCP modules and sig-
nal paths for reasonableness. If any BIT test is outside what would nor-
mally be considered reasonable (see the Test Guide), than check the follow-
ing items:

e Turn off all other acoustic devices.

e Ensure that all monitors are at least 1 meter (3 feet) from the
electronic chassis.

e The vessel is stopped.
e The vessel is in at least 3 meters of water below the transducer.
e No air is in front of the transducer.

Please consult RD Instruments before replacing the system or parts thereof.

Troubleshooting a Beam Failure

If a beam fails, a defective Electronic Chassis, Transducer, or Transducer
Cable may be the cause for the failure. We recommend you check the fol-
lowing items:

e No air in front of the transducer.
e (Cable connection at the transducer and Electronic chassis.

e (able pin-to-pin wiring (see “Checking the Transducer I/O Ca-
ble,” page 15).

e Replace the electronic chassis.
e Replace the transducer.

Replacing one or more of these assemblies should eliminate the encoun-
tered problem. If the perceived problem still exists, then the Ocean Sur-
veyor may not be the primary cause. In this case, please consult RD In-
struments.

page 10
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2.5 Troubleshooting a Sensor Failure

Run the PC2 test to isolate the problem. The temperature sensor is imbed-
ded in the transducer head, and is used for water temperature reading. The
displayed Heading, Pitch, and Roll sensor data source is set according to the
selection via the EZ command. Please refer to the Command and Output
Data Format guide for more details on using the EZ command.

An open temperature sensor connection would approximately indicate the
counts and degrees as given in the example below. A shorted temperature
sensor or connection would indicate approximately 92 °C.

>PC2

Heading Pitch Roll Temperature
(int) (int) (int) cts degs
000.0 +00.0 +00.0 OFF6 -36.3
000.0 +00.0 +00.0 OFF5 -36.2

>

NOTE. If the temperature sensor is bad, the data can still be collected
6 without effecting the accuracy or quality. Contact RDI about scheduling
the repair of the temperature sensor at your convenience.

For External Sensor verification, see the Test Guide and the Installation
Guide. If the external gyro is not working, see the Installation guide for
troubleshooting information.

If the internal Heading/Pitch/Roll sensors are not working properly, check
the following items.

e Check the cable connections.
e Check the transducer pin-to-pin connections.

e Remove the transducer and open the end cap/top hat assembly.
Check the cable connection to the TCM2 compass (see Figure 8,
page 23 and the Maintenance Guide).

e (Contact RDI for a replacement TCM2 Heading/Pitch/Roll as-
sembly.
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2.5.1

2.6

Fault Log

To determine why a sensor failed, view the fault log. To view the fault log,
start DumbTerm. Press the End key to wakeup the ADCP. Send the follow-
ing commands: CR1, PC2, LD. The LD-command displays the fault log.

[BREAK Wakeup A]

Ocean Surveyor Broadband/Narrowband ADCP
RD INSTRUMENTS (c) 1997-2000

ALL RIGHTS RESERVED

Firmware Version 23.xx

>

>CR1
>PC2
| (PC2 test results (not shown))
\
>LD
Time of first fault: 2000/08/23,10:08:13
Overflow count: 0
Fault Log:
Code Count Time
506 TEMP RANGE 3 2000/08/23,10:08:22
203 RTC CAL 2 2000/08/23,10:08:19

End of fault log.

>

Parameter
FFFFF1D7h
00000001h

6 NOTE. The LL command displays a list of different faults that can be

recorded in the fault log.

Technical Support

If you have technical problems with your instrument, contact our field ser-

vice group in any of the following ways:

RD Instruments RD Instruments Europe
9855 Businesspark Ave. 5 Avenue Hector Pintus
San Diego, California 92131 06610 La Gaude, France
(858) 693-1178 +33(0) 492-110-930
FAX (858) 695-1459 +33(0) 492-110-931
rdifs@rdinstruments.com rdifs@rdieurope.com

Web: http://www.rdinstruments.com

If your instrument works and you have questions involving a specific appli-
cation, you may call either the field service group (above) or our

sales/marketing staff.
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3 Ocean Surveyor Cables

This section provides information on Ocean Surveyor cabling. Special
user-requests may cause changes to the basic wiring system and may not be
shown here. We provide these drawings only as a guide in troubleshooting
the ADCP. If you feel there is a conflict, contact RDI for specific informa-
tion about your system. Where shown, the color code is for reference only;
your cable may be different. The following figures show various Ocean
Surveyor cable locations, connectors, and pin-outs.

3.1 Transducer to Electronic Chassis I/O Cable
Cable specifications:
e Minimum bend radius = 203 mm (8.0 in.)
e Typical cable OD = 19.8 mm (0.78 in.)
e Maximum pull load = 1132 N (250 1b.)
e Maximum length = 100 m (328 ft.)

e Available with either ends having straight or angled connectors
or a combination thereof.

11 4A3#LENGTH +0.5 METERS —‘T[‘*W 27.5—

I 1lee T

82.6

T

Figure 1. External I/O Cable
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3.2

Checking the Transducer I/O Cable

For checking the Transducer cable, it is recommended that both ends of the
cable are disconnected and accessible. You must take care not to bend or
otherwise damage any pins or sockets. Do not allow debris or moisture to
enter the contact or O-ring surfaces of the connectors. While performing
the continuity check, it provides the opportunity to verify the integrity of
the o-ring on the under-water mating connectors. Use silicon DC-111 O-
ring grease for lubricating the O-ring and O-ring grooves.

Use the schematic diagram in Figure 2, page 14 to check the continuity of
the transducer cable. Verify the pin-to-pin connections as indicated in the
schematic; each connection should have continuity, where the resistance
should nominally be 0.33 Ohms per meter of cable length at 20 °C (i.e., a
30 meter cable has a nominal conductor resistance of 1 Ohm at 20 °C). The
isolation resistance between conductors, and conductors and shields should
be at least 20 MOhm at 100 VDC. Note that if moisture is present you may
not be able to obtain this isolation resistance.

When only the dry-side connector P2 (Electronics Chassis connector) is ac-
cessible and the transducer is connected to the underwater connector P1
(Transducer connector), use Table 4, page 16 for a coarse check of the
transducer cable’s integrity. Use a DMM for measuring the resistance.

ﬁ CAUTION. Do NOT use a Hi-Pot Tester for measuring the resistance
values, as serious damage to the transducer electronics will be the result.

NOTE. When the transducer cable is connected to the transducer, you are

6 not able to differentiate between a problem that may exist in the cable or
the transducer. That is, if you measure an open connection, the open may
be in the cable or the transducer.

A CAUTION. You must observe anti-static precautions for this test if the
cable is connected to the transducer.
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Table 4: Transducer 1/0 Cable Wiring Resistance Check.
Value with cable connected
Pin Pin to Transducer Notes
A W 2 -4 Ohms > 20 MOhms to all other
D C 2 -4 Ohms > 20 MOhms to all other
G F 2 -4 Ohms > 20 MOhms to all other
K J 2 -4 Ohms > 20 MOhms to all other
e M 3-150hms > 20 MOhms to all other
f N 3-150hms > 20 MOhms to all other
g P 3 - 15 Ohms > 20 MOhms to all other
h R 3-150hms > 20 MOhms to all other
d q 1 -4 Ohms > 20 MOhms to all other
r S 1 -4 Ohms > 20 MOhms to all other
S T 4.75 kOhm > 20 MOhms to all other
[ j 10 kKOhm @20 °C transducer > 20 MOhms to all other
temperature
19.9 kKOhm @10 °C transducer
temperature
U T 0.9 - 1.2 uFarad No return connection; capaci-
tance can not be interpolated
for different cable length, but
the capacitance shown is re-
quired.
B - > 20 Mohms to all other No return connection
E - > 20 Mohms to all other No return connection
H - > 20 Mohms to all other No return connection
V - > 20 Mohms to all other No return connection
k T Undetermined Integrated circuit i/o; > 20
MOhms to all other
m T Undetermined Integrated circuit i/o; > 20

MOhms to all other

NOTE: Table 4 is valid for a Phased Array Transducer connected and a 30
meter cable length. Other cable lengths may be interpolated. Resistance
values are valid at 20 °C.

CAUTION. For testing the Transducer Cable with the transducer
connected, do not use a Hi-Pot Tester, as serious damage to the
transducer electronics may be the result.
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3.1

Serial Data Communications Cables

The provided wiring diagrams and pin-out descriptions of Figure 3 provide
the information necessary to connect your host computer to the Ocean Sur-
veyor Electronics Chassis with a minimum of conductors. Off-the-shelf
cables may provide more than these minimum connections, but must follow
as a minimum the schematics depict in Figure 3. Connectors J3 and J4 are
located at the rear panel of the Electronics Chassis, and are used for RS-232
or RS-422 communication respective. Both, RS-232 and RS-422 interfaces

are isolated.

RS-232 25-pin to 25-pin Cable

RS-232 25-pin to 9-pin Cable

RS-422 9-pin to I/O Board Cable

o o o o
/‘ [~
;
o H 59 RS-422
82 g 1 3 1/0 BOARD
3 3
H 35
o o o o
J3 COMP COMPUTER ~— J4
Cable Type ADCP Signal Chassis Computer Computer Signal
RS-232 DATA IN 2 2 DATA OUT
25-pin to DATA OUT 3 3 DATA IN
25-pin GND 7 7 GND
RS-232 DATA IN 2 3 DATA OUT
25-pin to DATA OUT 3 2 DATA IN
9-pin GND 7 5 GND
RS-422 DATA IN A 2 - DATA OUT A (+)
9-pin to DATA OUT A 4 - DATA IN A (+)
I/O board COMMON 3 - COMMON
DATAIN B 7 - DATA OUT B (-)
DATA OUT B 8 - DATAIN B (-)

NOTE: These cables provides RS-232 or RS-422 communications. Two cables are
provided with the instrument: (1) 25-pin to 25-pin RS-232 cable, and (1) 25-pin to 9-pin
RS-232 cable. Each cable is about 2-meters long and has a diameter of 8 mm (0.31 in.).
For cable lengths longer than 15 meters, we recommend you use RS-422
communications. The cable for RS-422 communication is not provided with the

equipment.

Figure 3. Serial Communication Cable Wiring Diagram
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4.1

System Overview

This section presents a functional description of the Ocean Surveyor’s op-
eration using block diagrams.

Overview of Normal Ocean Surveyor Operation

The following events occur during a typical data collection cycle.

a.

The user or a controlling software program sends setup and data collec-
tion parameters to the Ocean Surveyor. The user/program then sends a
CS-command to start the data collection cycle. The firmware program

stored in the CPU microprocessor takes control of Ocean Surveyor op-

eration based on the commands received through the serial I/O cable.

The Ocean Surveyor Motherboard generates all transmit signals for
driving the Quad Transmitter circuit, located on the Power Assembly
board. The Transmitter drives the transducer, which projects the acous-
tic energy into four narrow and directed water columns. Unlike conven-
tional multi beam transducers, these four beams in the Ocean Surveyor
are generated during transmit via the transmitter signal phase relation-
ships, and not by separate acoustic projectors.

Most backscatter from the water column is generated by zooplankton.
The transducer receives echoes from the backscatter. The four receive
beams are formed by the Beam Former inside the Transducer assembly.
The formed and amplified signals of the four beams are fed to the Elec-
tronics Chassis via the Transducer Cable.

The Motherboard carries the four receiver channels necessary for ampli-
fying, decoding, and filtering the four beam signals formed by the Beam
Former.

The filtered signals are then sampled, along with the echo intensity sig-
nal, and processed by the Motherboard’s Digital Signal processor (DSP).

The Thermistor measures the water temperature at the transducer head
and sends it to the motherboard.

The TCM2 compass located inside the Transducer assembly, or Gyro
Interface board sends pitch and roll from the tilt sensor and Ocean Sur-
veyor heading from the compass to the Motherboard.

[IP=b]

The system repeats steps “b” through “g” for a user-defined number of
pings. The Motherboard averages the data from each ping to produce an
ensemble data set.

At the end of the ensemble (sampling) interval, the Motherboard sends
the collected data to the serial I/O connector.

page 18
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4.2

4.2.1

Functional Description of Operation

The following sections describe how the Ocean Surveyor operates and in-
teracts with its modules.

Input Power

The Ocean Surveyor Electronic Chassis requires a supply between 90 and
250 V~, and 47 — 63 Hz. A list of pertinent power specification is listed for
reference in Table 5.

Table 5: Ocean Surveyor Input Power Requirements.
Input Characteristics Specification
Mains input voltage range 90 - 250 Vac, 47 - 63 Hz
Mains power between transmit 60 VA
Mains power during transmit 1400 VA
Peak Mains power during transmit 2000 VA (for 4 or less Mains cycles)
Inrush current’ 17 Arms @ 115 Vac
34 Arms @ 230 Vac
Ride through time' 20 ms
Transient surge1 EN/IEC 1000-4-2 Level 4

(Common mode & Normal mode)'  EN/IEC 1000-4-5 Level 3

! Obtained from the power supply manufacturer data sheet.

The power supply generates a single 48 VDC supply voltage. It is fed to
the Power Assembly. The Power Assembly consists of the Quad Transmit-
ter, a 5-volt DC/DC converter for the Electronics Chassis’s supply, a 12-volt
DC/DC converter for the transducer supply, and the 10 VDC Transmitter
gate drive supply. The 48 VDC is also the supply for the transmitter. A
single replaceable fuse protects the system from shorts in the transmitter.
Self-resetting fuses protect all other supplies.
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4.2.2 Board Descriptions

Power Assembly Board.

e Receives the filtered/internal power.

e Limits the in-rush of current to the Ocean Surveyor and provides
over and negative-voltage protection. Either condition will blow
a protective fuse. However, damage could occur to other circuits
before the fuse blows. Please ensure you apply voltages within
the specified range (85 to 264 VAC).

e Converts the operating power supply voltage to power all other
Ocean Surveyor circuits.
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Figure 4. Power Assembly Board
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Mother Board.

e Uses the Power Amplifier circuit to generate the high-amplitude
pulse AC signal that drives the sonar transducers. The Power
Amplifier sends the drive signal to the Beam Former Board (lo-
cated in the transducer assembly).

e Real time clock.

e Generates most of the timing and logic signals used by the Ocean
Surveyor.

e Analog to Digital converter.

e Digitizes information from sensors.

ELECTROSTATIC SENSITVE DEVICE
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Figure 5. Motherboard

Transducer Interface Board.

e Routs all connections from the transducer cable connector on the
rear of the Electronic Chassis to the motherboard.

oo ° o [e—e] [o”el RD INSTRUMENTS
o T e

XS XOCR INTFC, 0S PH-II

ITEM 3, XMT CABLE, CONNECTION

Figure 6. Transducer Interface Board

Data I/0 Interface Board.

e Routs all connections from the serial cable connectors on the rear
of the Electronic Chassis to the motherboard.
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Figure 7. Data I/O Interface Board
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TCM2 Board.

Compass and attitude sensor circuits.
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Beam Former Board.

e Tuning functions.

e Receiver functions.

e Temperature sensor.

Figure 9. Beam Former Board
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Ocean Surveyor User's Guide

RD Instruments

Acoustic Doppler Solutions

Ocean Surveyor User's Guide

1 Introduction

Thank you for purchasing the RD Instruments (RDI) Ocean Surveyor (OS).
This guide is designed to help first time Ocean Surveyor users to set up and
deploy their ADCP.

This guide 1s designed for use with the other Ocean Surveyor Technical
Manual guides. Where needed, there are references to detailed information
and figures contained in the Ocean Surveyor Technical Manual.

Ocean Surveyor deployments are Real-Time. Real-Time use refers to the
fact you are viewing the data as the ADCP collects it via a personal com-
puter. This data is also stored on the computer to allow for data playback
and processing at a later time.

2 Ocean Surveyor Applications

Platform

RDI dominates the offshore oil and gas sector with field-proven instruments
designed to facilitate exploration drilling, field development, and produc-
tion. The Ocean Surveyor ADCP is usually installed on fixed platforms
like deepwater drilling rigs for planning operations sensitive to ocean cur-
rents. This support is provided for station holding, riser deployment and
monitoring, ROV surveys, ship loading, and anticipate and warn about ex-
treme current conditions. Ocean Surveyor ADCPs remotely measure cur-
rents at many levels through the water column.

Vessel Mount

The Ocean Surveyor ADCP can be used to measure real-time current pro-
files of open ocean water current structures from permanent mountings in a
vessel. These ADCPs provide detailed maps of the distribution of water
currents and suspended materials through the water column and along the
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ship’s path. The Ocean Surveyor ADCP’s low profile makes hull mounting
an easier process and a more reasonable expense. In real time, the ADCP is
also used to aid in-situ decision making, to adapt field operations, and to
understand current regime characteristics. Vessel-mounted ADCPs have
contributed to a large range of ocean projects, as diverse as the following:

e Gulf Stream climate studies
e Mid-ocean frontal mapping

e Fisheries research

e Deep-water cable-laying jobs

When considering vessel mount or platform real time applications, RDI of-
fers you choices in software packages that are intended to directly meet
your needs. VmDas is the most often used software package for ADCP
setup, real-time data collection, and data review. For detailed information
on how to use VmDas, see the VmDas User’s Guide.

3 System Overview

The Ocean Surveyor is designed for vessel-mount or fixed-mount current
profile measurement in the upper ocean water from depths less than 100
meters. The Ocean Surveyor consists of a transducer and electronics chas-
sis. The transducer housing is made from naval bronze and can be painted
(with precautions) with anti-fouling paint. Data are transmitted in either an
ASCII or binary format through the I/O cable.

3.1 Electronic Chassis Overview

The Ocean Surveyor Electronic Chassis (see Figure 1 and Figure 2, page 3)
contains all of the interfaces to and from the transducer, computer, vessel
gyrocompass, and power.

I ° 1]
RD Instruments
@|| [EE| e Qg RO Instruments || 5
POWER Ocsan Surveyor
[OJWAN
onQ
ov
© ©
@ XMIT TXD RXD BIT 3
I/ @ ) \j
— =
Figure 1. Electronic Chassis Overview (Front View)
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Power Switch — The power switch is a combination switch/circuit breaker.
The power status LED next to the circuit breaker lights when power is ap-
plied to the electronic chassis.

LCD Display - The LCD Display shows the vessel’s gyro heading.

6 NOTE. The Gyro Interface is optional. If you do not have a Gyro Interface
board installed, the LCD display will be blank.

Up/Down/Set - Use the Up/Down/Set buttons to set the Gyro Offset for sys-
tems with the optional Gyro Interface board installed. The Offset Control
buttons are Up, Set, and Down, as depicted by the upward arrow, the square
box, and the downward arrow respectively.

For example, to set a heading offset for a multi-rate gyro, push the up or
down button and set button simultaneously, using two small aids such as a
pencil. When the desired offset is obtained, release the buttons. To prevent
accidental re-adjustment, the buttons are recessed.

LEDs
e XMIT indicates the transducer is transmitting.
e TXD indicates data transmission from the Ocean Surveyor to the
computer.
e RXD indicates data transmission from the computer to the Ocean
Surveyor.
e BIT indicates a Built-In Test failure.
[ © (&)
o) SYNCHR%%TEPPER 85264V DTOA
[ TRIG IN e
{ & )
f ?/_\o TRIG OUT e
L
) =0 RS 232 (J4)
© o e R
o) )
7 7
Figure 2. Electronic Chassis Overview (Rear View)

Transducer (J1) Connector — Input/Output (I/O) cable connects the Ocean
Surveyor transducer to the Electronic Chassis.

Trigger Input/Output Connectors — The Trigger Input allows the Ocean Sur-
veyor II to be pinged by an external +5Vlogic level signal. The minimum
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duration for the Trigger Input is Ims. The Input resistance is at least 2.7 k
Ohm. The Trigger Output is a +5V logic level signal as well. The nominal
source resistance of the Trigger Output is 50 Ohms.

The command that controls the Trigger Output and Input is CXab, where a
controls the Trigger Input mode, and b the Trigger Output mode. For flexibil-
ity, several modes for the Trigger Input and Output operation have been im-
plemented. See the Command and Output Data Format book for a description
of the CX-command.

Synchro/Stepper (J2) Connector — Optional Gyrocompass (gyro) interface
(J2) connects the ship’s gyro to the electronics chassis.

Communications (J3 and J4) Connectors — Allows electronic chassis-to-
ADCP communications in either RS-232 on the J4 connector (< 15 meter
length I/O cable) or RS-422 on the J3 connector (> 15 meter length I/O ca-
ble).

Power In — The electronics chassis automatically scales the input voltage to
the proper level. No special jumpers or switch settings are required to se-
lect the input voltage. The electronics chassis accepts input voltages of 90
to 250 VAC, 47 to 63 Hz. This input voltage is converted to 48 VDC by the
chassis power supply. This is the voltage supplied to the power assembly
board. For details on power requirements, see the Installation Guide.
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3.2

3.3

Transducer Overview

The transducer assembly contains the transducer ceramics and electronics.
Standard acoustic frequencies are 38, 75, and 150kHz. See the outline
drawings in the Installation Guide for dimensions and weights.

/0 Cable Connector — Input/Output (I/O) cable connects the Ocean Sur-
veyor transducer to the Electronic Chassis.

Beam-3 Mark — The Beam-3 mark shows the location of Beam-3 (Forward).

Urethane Face — The urethane face covers the transducer ceramics. Never
set the transducer on a hard surface. The urethane face may be damaged.

/ I/0 CABLE CONNECTOR

TRANSDUCER FORWARD (BEAM 3) MARK

Figure 3. Transducer Overview (38 kHz Round Transducer Shown)

/0O Cable Overview

The I/O cable connects the Ocean Surveyor transducer to the Electronics
Chassis.

Cable specifications:
e Minimum bend radius =203 mm (8.0 in.)
e Typical cable OD = 19.8 mm (0.78 in.)
e Maximum pull load = 1132 N (250 1b.)
e Maximum length = 100 m (328 ft.)

e Available with either ends having straight or angled connectors
or a combination thereof.
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3.4

—_— 1 4_3#LENGTH 0.5 METERS 127.5
[T

- \\\\\\\\\\

T
AV/‘

=
=

Figure 4. 1/0 Cable

Spare Parts

The following parts are included in the spare parts kit.

Table 1: Spare Parts

Item ID Description Where Used
2-020-70SH-EP  O-ring End-Cap/Top Hat connector
2-022-70SH-EP  O-ring I/O Cable

DC-111 Lubricant, silicone O-ring lubricant

314025 Fuse, 25A Fast blow, 3AB Power Interface PCB
M4x0.7x6PH Screw, pan head, SST Electronic Chassis cover
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4 Ocean Surveyor Care

This section contains a list of items you should be aware of every time you
handle, use, or deploy your Ocean Surveyor. Please refer to this list often.

4.1 General Handling Guidelines

e Never set the transducer on a hard or rough surface. The urethane
face may be damaged.

e Do not expose the transducer to prolonged sunlight. The urethane
face may develop cracks. Cover the transducer face on the Ocean
Surveyor if it will be exposed to sunlight.

e Do not scratch or damage the O-ring surfaces or grooves. All O-ring
grooves and surfaces must be inspected for scratches or damages on
every re-assembly. If scratches or damage exist, they must be sanded
out using 400 to 600 grit sandpaper. If the damage cannot be re-
paired, contact RDI. Do not risk a deployment with damaged O-ring
surfaces.

e Do not lift or support an Ocean Surveyor by the external I/O cable.
The connector or cable will break.

4.2 Assembly Guidelines

e Always check that the I/O cable (wet end) O-rings are in place when
connecting the I/O cable to the transducer. These O-rings have a ten-
dency to fall out if the cable connector is dropped.

e Read the Maintenance guide for details on Ocean Surveyor re-
assembly. Make sure the top hat assembly O-rings stay in their
groove when you re-assemble the Ocean Surveyor. Tighten the Top
Hat hardware as specified. Loose, missing, or stripped Top Hat
mounting hardware or damaged O-rings can cause the Ocean Sur-
veyor transducer to flood.

4.3 Deployment Guidelines

e Read the Ocean Surveyor User’s Guide and the VmDas User’s Guide.
These guides have tutorials to help you learn how to use the ADCP.

e Use the default Command Files (included on the VmDas CD) to help
setup the ADCP.
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5.1

5.2

Software

RDI has utility programs to help you set up, use, test, and trouble-shoot
your Ocean Surveyor ADCP. Each program has a help file that you can
print, or you can view help while running the program.

Table 2: Ocean Surveyor Software Main Modules

Program Name  Description

DumbTerm Windows ADCP communication program. Use this program to "talk" to the ADCP
and to run test script files. DumbTerm is included on the RDI Tools CD. For de-
tailed information on how to use DumbTerm, see the RDI Tools User's Guide.

WinADCP Gives users a visual display of the entire set of data. You can zoom inon a
portion of the data for closer analysis and export data to text or MatLab files. For
detailed information on how to use WinADCP, see the WinADCP User's Guide.

Documentation The Documentation CD has an Adobe Acrobat® (*.pdf) electronic version of the

CD Ocean Surveyor Technical Manual. Use the Documentation CD to search for
information. For detailed information on how to use Adobe Acrobat® and the
Documentation CD, see the Read This First guide.

System Requirements
The Ocean Surveyor software requires the following:

e Windows 95®, Windows 98®, or Windows® NT 4.0 with Ser-
vice Pack 4 installed

e Pentium class PC 233 MHz (350 MHz or higher recommended)
e 32 megabytes of RAM (64 MB RAM recommended)
e 6 MB Free Disk Space (20 MB recommended)

e One Serial Port (two High Speed UART Serial Ports recom-
mended)

e Minimum display resolution of 800 x 600, 256 color (1024 x 768
recommended)

NOTE. VmDas has special system requirements; see the VmDas User’s
Guide for details.

Software Installation
To install the Ocean Surveyor software, do the following.

a. Insert the compact disc into your CD-ROM drive and then follow the
browser instructions on your screen. If the browser does not appear,
complete Steps “b” through “d.”

b. Click the Start button, and then click Run.
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c. Type <drive>:launch. For example, if your CD-ROM drive is drive D,
type d:launch.

d. Follow the browser instructions on your screen

5.3 Utility Software

The following DOS programs (on the RDI Tools CD) have been provided to
supplement features not yet implemented into the Windows environment.
RDI will incorporate these features in future releases. These programs have
been installed to the directory C:\Program Files\Rd Instruments\Utilities.

Table 3: Ocean Surveyor DOS Utility Software

Program Name Description

BBLIST Executable program that can be operated through the Windows environment.
This program will display binary data in tabular format as well as convert the data
into an ASCI| file.

BBBATCH Automatically converts a named binary data set to a named ASCII data set using
an existing format file. Use this program to convert binary files unattended
through a DOS batch file.

BBCONV Executable program that cannot be operated through the Windows environment.
Removes user selected data from binary files and stores the information into
ASCIlI comma delimited format. See BCONV.DOC for decoder file format.

BBMERGE Executable program that cannot be operated through the Windows environment.
BBMERGE merges ASCIlI comma delimited format data described by a decoder
(.DEC) file into the raw BroadBand ADCP data file "infilename", resulting in an
output ADCP data file called "outfilename". See BCONV.DOC for decoder file
format.

BBSUB Executable program that cannot be operated through the Windows environment.
BBSUB is intended to allow users to subsection binary data files. BBSUB starts
copying ensembles from 'infilename' to 'outfilename' starting with the user speci-
fied “start” and “stop” ensemble.

SS Executable program that can be operated through the Windows environment. SS
allows you to quickly calculate the speed of sound in the water.

SURFACE Executable program that cannot be operated through the Windows environment.
Surface estimates the range from the ADCP to the water surface or bottom from
the echo intensity data. This program does not change the original data. It cre-
ates a text file with the estimated ranges. Intended for customers to estimate
where to cut off their data.

CHECKDAT Executable program that cannot be operated through the Windows environment.
CHECKAT will scan a data file for missing ensembles, ensemble number out of
order, bad checksum ensembles and ensembles with bit errors. If the DOS redi-
rect command (> symbol) is used then the output will be placed into a file.

C++ Code Li- The C++ Code library has been provided to help you in the creation of your own

brary programs. These files are provided as is and in general are not supported. Use
at your own discretion. The files are located in the directory: C:\Program
Files\Rd Instruments\Utilities\C_Code.
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6 Deployment Guide

Use the following steps and the Ocean Surveyor Quick Reference card to
setup the Ocean Surveyor for a deployment.

6.1 Prepare the ADCP for Deployment

FROM NAV DEVICE
TOGYRO POWER TO ENSEMBLE-OUT

ELECTRONICS CHASSIS
(REAR VIEW) T
°° BROADBAND ADCP VERSION 23.XX
on @ i ALLRIGHTS EservE
‘“W@ AEDors 22 ()
RS 232 (M)
: =
ﬁ SERIAL CABLE §__.
| TRIGGER IN/OUT

COMPUTER

I/0 CABLE

i

TRANSDUCER

H Use this area for notes.
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6.2 Test the Ocean Surveyor

= DumbTerm - COM1:

File Edit “iew Transfer Toolz ‘Window Help

off= 5] 51 = 512

$FP 05 ADCP Test
$p HOHHH RO OH R R RO RN

$P The following tests are basic tests which will confirm that your system
tF is ready for use. Some tests will need to be run with the system in
$P water. vou will be prompted when this s necessary.

$P Connect the 05 ADCP to power and the PC as described in the manual.
4P Turn on power to the 0S5 ADCP.

tF The results of all tests will be printed to the screen and saved to the
tF log file 0S_RSLTS.T®T. The file 05_RSLTS.TxT with the results of this
$F test will be created in the same directory as the DUMBTERM program s
$F running from.

5P

P

$P The following tests will be performed:

P

P PTS  Ram verification Test

P PTG oM verification Test

P PT3 Interfernce verification Test

P PTE&  Bandwidth verification Test =l

eady : LN, 5, - acnpt - Log ;
Read COM1: 9600, M., 8.1 FZ ScriptOM  |F3: LogOW  |F4: ASCH A

Run the DumbTerm script file OStest.txt to verify the Ocean Surveyor is
functioning properly. Some tests will fail if the ADCP is not placed in wa-
ter while the tests are being run.

Use this area for notes.
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6.3

Start VmDas

VmDas - ¥mDas1

J[=]
File View DOptions Control Chatt ‘window Help
1
B <VmDas1> _ O] x]
23] ] e
ﬁ i I 3 E E Q, I Keep onscreen
 Ship Track 2 3
Raw Yelocity Raw Data Quality
-10 5 0 5 10 -10 5 0 5 10
a 0
' '

P S B R S
‘ .
Ll kR E R R EEEEEEEEED

' I
I ' I

2
I ' i

23

0

73

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

100

Depth (m)

100

Depth (m)

Bin [ Depth (m) [ Bl im/s) | Bm2mes) | Bm3mss) | Brmd (mes] | Amp fcte) | Ampa fots) | Amp3 jots) | Ampd jots) | Cort fets) | Cor2 ety | Cc

B

[1Ensidclosed [ ]IMAV IO closed %

The VmDas software is designed to allow you to set up your Ocean Sur-
veyor to get the best possible data without having to understand and use

Ocean Surveyor commands. VmDas helps you create the commands neces-
sary to deploy the ADCP.

3

NOTE. Refer to the VmDas User's Guide for information on how to use
this program.

Start VmDas. On the File menu, click Collect Data. On the Options
menu, click Load. Select the Default.ini file and click Open.

Use this area for notes.
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6.4 Setup Communications

Program Dptions X |

Communications |.&DEF‘ Setupl Hecnrdingl Transformsl Averagingl Data Screeningl LIserE:-titsI Simulatedlnputsl

— Select ltem to Set;

— Current Settings:

----- COM Port Setup - - Ethermet Setup -
Lol 1 [¥ COM1, 9600, M, 8.1 [T N
 Mavigation Input [NME&) [T Mone, 4800 M, 8 1 S
© BPH Input [MMEA] [T Mome, 4800, M, 8,1 T
" Ensemble Output [Binary LTA) [T Mone, 900,M, 8, 1 [C 54330000
" Ensemble Output [ASCI) [T Mone, 9800, W, 8,1 [ 54330000
" Speed Log Output [T Mone, 900,M, 8, 1 [ 54340000

r— Set Communication Parameters Here:
Cam Port: Baud Rate: Parity: Data Bitz:  Stop Bits:

¥ Enable Serial jcomt = [weo0 x| NoPaiy x| Je = 1 =] El

Remate IP Part Remate IP Address or Host Mame

I | Enatile Wetmark IU I

s

— Set Enzemble Output Configuration Here:

Drata type switches [check the bokes for the data to output]:

Welocity Fef: I "I

™| leader I | Battam Track = | W awigation
= Yelaety 15 Echa [Htensits I | Carelation IDUtDUt IMean:
7| Eercent Good I Gitatus llert il
End Bir:
Data Select: I j - I I
0K I Cancel | Lpply | Help |

On the Options menu, click Edit Data Options. Click the Communica-
tions tab and set the communications settings with the ADCP and NMEA

ports.

Use this area for notes.
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6.5 ADCP Setup Tab

Communications ADCP Setup | Hecnrd\ngl Transfnrmsl Averagingl Data Screeningl Ulzer Exitsl Simulated Inputsl

— ADCP Setup from Option;

—'wiater Current Prafle———————————— ~Heading Sensor
- .
S (ETEs I= | SetFrofile Paramsters I [ St Benson Tupe
Fiaianm | M e ) [rteral Sensar

& Evternallénalon G

100

g TR [Synchro/Stepper]
g

1]

Bin Size

Blank Distance: meters

— Tilt Sensor
%r;:tﬁ:lucer meters = | Set Sensan Tipe
) [ntermal Sersar
I= | SetFracessing Mode (% Entema dnaleg G Sunek]
%) Hitresalution (shart range| — Bottamn Track
) Lavresolution [jana range] I= | Se0B o/ 1 = 0n

M aximurn Bange: IZUUU meters

LCommand File

Ereviet | IE'\PrngramFiIes\HD InstrumentsyY'mDas\0538NBDEF ht Browse |

Ensemble Tim
’7 ' Ping as fast as possible

€ Set lime between ensembles Enzemble Time |2 seconds

ak. I Canicel | SEply | Help |

Click the ADCP Setup tab. Set the Ensemble Time to the value shown
below. Select the Use File button and choose a default command file for
your ADCP, and load it into VmDas using the Browse button.

Table 4: Ensemble Time

Frequency (kHz) w Bottom Track (sec) w/o Bottom Track (sec)
38 4 2
75 2 1
150 1 1

Use this area for notes.
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6.6 Recording Tab Setup

Program Options

CARDINADCP I

Click the Recording tab. Set the deployment name and path to where the
data files are recorded.

Use this area for notes.
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6.7 Transforms Tab Setup

Program Options
Communicationsl ADCP Setupl Recording  Transforms |Averaging| Data Screeningl UserEHitsI Simulatedlnputsl
— Transform Type———————— [~ Sensor Configuration————————————— [~ Orientation
€ PFitch/Roll Axes Fixed to ADCP [1] " Down € Convex
¥ &llow 3-Beam Solutions € Pitch Axis Fixed to ADCP (2]  Up " Concave
¥ Bin Ma ' |nstiument Default [3 5 Instrument . |nstrument
B ? B o Default k. Diefault
—Heading Source———————— [~ Tilt Source — Beam Angle
¥ ADCP ' ADCP ¢ Instrument Default
" WMEAMDT  NMEA/PRDID ¢ Figed

" NMEA/HDG €~ Fixed Tilts: |30 deq
" NMEA/PRDID ID Fitch [deg)

" Fixed Heading I—
= ] Rall [deg)
IU deg

—Heading Correction————————————————— — Welocity Scaling

Heading Carrection Parameters:
[~ Enable [~ Enahle

K. = amplitude coefficient
K ID phi = phase coefficient |1 Profile/ T
b ID Ed = alignment errar |1 Bottam Trk

Hdgtd = meazurement

EY: ID
EV = magnetic offzet
£ [0
HdgT = HelgM + Ksin[Hdah + phi] + Ev + EA | 18T = tius heading

ak. I Cancel | Spply | Help |

Click the Transforms tab and verify the Transform Type, Sensor Con-
figuration, Orientation, Heading Source, Tilt Source, Beam Angle, and
Heading Correction are set to your input. Click OK.

Use this area for notes.
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6.8 Save the User Option File

Save YmDas Settings To File [YmD asAutoConfig. INI]:

Savejn:lanDﬂS j El

File name: | Save I
Save az bype; ILlser Option Filez [#.ini] j Cancel |
o

On the Options menu, click Save As. The options may be saved to a file
for later retrieval.

Use this area for notes.

i
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6.9 Begin Collecting Data

ADCP Setup:

—»0pening ADCP port... Successful
—>\Waking up ADCP [up to 20 second timeout]... |

On the Control menu, click Go to begin collecting data. The ADCP Com-
munication and NMEA window will open and show the commands from

the command file being sent to the Ocean Surveyor and the Ocean Sur-
veyor’s response.

Use this area for notes.
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7.2

7.3

Reviewing the Data

'Where' was the Data?

The quickest way to find out the depth of each depth cell is to display your
recorded data using WinADCP. The velocity display tells you the distance
to the center of each cell. The computed distance assumes that the speed of
sound is constant from the transducer to the depth cell. The actual distance
is proportional to the average sound speed; if the average sound speed is 1%
less than the sound speed at the transducer, the distance to the depth cell is
1% less than the displayed distance.

'When' was the Data?

The time recorded with each data record is the time of the beginning of the
first ping of the ensemble. VmDas is designed to ping once per ensemble
(single ping data). It leaves a few seconds at the end of each ensemble to
allow time for data recording. Hence, the average time of the ensemble is
midway between the recorded ensemble time and the time of the next en-
semble.

'What' is the Data?

The Ocean Surveyor records velocity data in units of mm/s. Calibration
depends on how well the Ocean Surveyor knew the speed of sound (which
it computed based on its measured temperature and the salinity value it was
given). A salinity error of 5 ppt introduces less than 0.5% velocity error.

P/N 95A-6013-00 (January 2001) page 19
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9

A Few Principles of Operation

Consult RDI’s Primer (ADCP Principles of Operation: a Practical Primer,
Second Edition for BroadBand ADCPs) to learn more about Ocean Sur-
veyor principles of operation. The following are a few points from the
Primer that may be worth knowing:

e Horizontal velocity measurement accuracy is unaffected by verti-
cal stratification.

e Stratification has negligible affect on the ability of the Ocean
Surveyor to penetrate through the water; concentration of sus-
pended particles is the main factor influencing profiling range.

e Ocean Surveyor measurements are automatically corrected for
tilts up to £20°. In addition to correcting for the beam pointing
angles, the Ocean Surveyor maps depth cells to other cells at the
same depth.

e [f you want to make measurements near the surface from a bot-
tom-mounted Ocean Surveyor, you should minimize the tilt.

e Depth cells are most sensitive to velocities at the center of the
depth cell and less sensitive at the top and bottom. This sensitiv-
ity is reflected by what we call a ‘triangular weighting function’.
The details of this weighting function are rarely important for
interpretation and use of your data.

e Weak backscatter can sometimes reduce range by a factor of two
or more.

How to Contact RD Instruments

If you have technical problems with your instrument, contact our field ser-
vice group in any of the following ways:

RD Instruments RD Instruments Europe
9855 Businesspark Ave. 5 Avenue Hector Pintus

San Diego, California 92131 06610 La Gaude, France

(858) 693-1178 +33(0) 492-110-930

FAX (858) 695-1459 +33(0) 492-110-931

Sales — rdi@rdinstruments.com rdi@rdieurope.com

Field Service - rdifs@rdinstruments.com rdifs@rdieurope.com

Web: www.rdinstruments.com
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Ocean Surveyor Commands and Output Data Format

RD Instruments

Acoustic Doppler Solutions

Ocean Surveyor Commands and Output Data Format

1 Introduction

This guide defines the commands and Output Data Format used by the
Ocean Surveyor. Most ADCP settings use the factory-set values (Table 2,
page 5). If you change these values without thought, you could ruin your
deployment. Be sure you know what effect each command has before using
it. Call RDI if you do not understand the function of any command.

NOTE. This guide applies to Ocean Surveyor firmware version 23.08.

@ When new firmware versions are released, some commands and/or output
data formats may be modified or added. Read the README file on the
upgrade disk, or check RDI's web site for the latest changes.

2 Data Communication & Command Format

You can enter commands with an IBM-compatible computer running a ter-
minal emulator program such as RDI’s DumbTerm. The ADCP communi-
cates with the computer through an RS-232 or RS-422 serial interface. We
initially set the ADCP at the factory to communicate at 9600 baud, no par-
ity, and 1 stop bit.

The ADCP wakes up as soon as power is applied. Sending a BREAK sig-
nal from a terminal/program awakens the ADCP (press End using Dumb-
Term). The BREAK signal must last at least 300 ms. When the ADCP re-
ceives a BREAK signal, it responds with a wake-up message similar to the
one shown below. The ADCP is now ready to accept commands at the ‘>
prompt from either a terminal or computer program.

Ocean Surveyor Broadband/Narrowband ADCP
RD Instruments (c) 1997-2000

All rights reserved

Firmware Version 23.xx

>
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3.1

Command Input Processing

Input commands set ADCP operating parameters, start data collection, run
built-in tests (BIT), and asks for output data. All commands (Table 1, page
3) are ASCII character(s) and must end with a carriage return (CR). For
example,

>WP1<CR> [Your input]

If the entered command is valid, the ADCP executes the command. If the
command is one that does not provide output data, the ADCP sends a line
feed <CR> <LF> and displays a new “>" prompt. Continuing the example,

>WP1<CR> [Your original input]
> [ADCP response to a valid, no-output command]

If you enter a valid command that produces output data, the ADCP executes
the command, displays the output data, and then redisplays the “>” prompt.
Some examples of commands that produce output data are ? (help menus),
PS (system configuration data), and PA (run built-in tests).

If the command is not valid, the ADCP responds with an error message
similar to the following.

>WPA<CR> [Your input]
>WPA ERR 002: NUMBER EXPECTED<CR><LF> [ADCP response]
>

After correctly entering all the commands for your application, you would
send the CS-command (or T) to begin the data collection cycle.

Data Output Processing

After the ADCP completes a data collection cycle, it sends a block of data
called a data ensemble. A data ensemble consists of the data collected dur-
ing the ensemble interval (see TE-command). A data ensemble can contain
header, leader, velocity, correlation magnitude, echo intensity, status, and
bottom track.

ADCP output data can be in either hexadecimal-ASCII (Hex-ASCII) or bi-
nary format (set by CF-command). The Hex-ASCII mode is useful when
you use a terminal to communicate with, and view data from the ADCP.
The binary mode is useful for reducing the ensemble size to as small as pos-
sible for use with a computer program. You would not use the binary mode
to view data on a terminal because the terminal could interpret some binary
data as control codes.

When data collection begins, the ADCP uses the settings entered last (user
settings) or the factory-default settings. The same settings are used for the
entire deployment.

The ADCP automatically stores the last set of commands used in RAM.
The ADCP will continue to be configured from RAM until it receives a CR-

page 2

RD Instruments



Ocean Surveyor Commands and Output Data Format

command or until the RAM loses its backup power. If the ADCP receives a
CRO it will load into RAM the command set you last stored in non-volatile
memory (semi-permanent user settings) through the CK-command. If the
ADCP receives a CR1, it will load into RAM the factory default command
set stored in ROM (permanent or factory settings).

Table 1 gives a summary of the ADCP input commands, their format, and a
brief description of the parameters they control. Refer to the listed page for
more information about a command. Table 2, page 5 lists the factory de-
fault command settings.

Table 1: ADCP Input Command Summary

Command Description

? Shows Command Menu

<BREAK> Interrupts or wakes up Ocean Surveyor and loads last settings used

\Y Display banner

BAnnn Bottom Track Amplitude Threshold (0 to 255 counts)

BCnnn Bottom Track Correlation Threshold (0 to 255 counts)

BEnnnn Bottom Track Error Velocity Threshold (0 to 9999 mm/s)

BPn Bottom Track Pings (0 = disable, 1 to 999 = number of pings)

BXnnnn Bottom Track Maximum Tracking Depth (0 to 9999 dm)

CBnnn Serial Port Control (Baud Rate/Parity/Stop Bits)

CFabcde Flow Control (a = ensemble cycling, b = ping cycling, c= binary/ASCII, d = serial
port, e = not used)

CK Keep Parameters as User Defaults

CRn Retrieve Parameters (0 = User, 1 = Factory)

CS Start Pinging

CXn,n Trigger Mode (In, Out)

EA£nnnnn Heading Alignment (-179.99 to 180.00)

ECnnnn Speed of Sound (1400 to 1600 m/s)

EDnnnnn Depth of Transducer (0 to 65535 decimeters)

EEnnnn nnnn Attitude Data Output and Interpolation

EF+nn External Pitch/Roll Factor (-99 to 99)

EHnnnnn,n Heading Angle (heading (-179.99 to 180.00); frame (0 = instrument coordinates, 1
= ship coordinates))

El+nnnnn Roll Misalignment Angle (-179.99 to 180.00)

EJ+nnnnn Pitch Misalignment Angle (-179.99 to 180.00)

EP+nnnn, tnnnn,z Tilts (pitch (-179.99 to 180.00), roll (-179.99 to 180.00), frame (0 = instrument
coordinates, 1 = ship coordinates))

ESnn Salinity (0 to 40 parts per thousand)

ETnnnn Temperature (-5.00 C to +40.00C)

EUn Orientation (0 = Down, 1 = Up)

EVZnnnnnn Heading Bias (-179.99 to 180.00)

EXnnnnn Coordinate Transformations

EZnnnnnnn Sensor Source (c; d; h; p; r; s; t, u); (0 = manual, 1 = transducer, 2 = synchro)
LC Clear Fault Log

LD Display Fault Log

P/N 95A-6022-00 (January 2001) page 3
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Command Description

LL Display Fault List

NAnnn Narrow Bandwidth Profiling Mode False Target Amplitude Threshold (0 to 255
counts)

NDabc def ghi Narrow Bandwidth Profiling Mode Data Out (a = velocity, b = power, c = echo
intensity, d = percent good, e = status f to i = reserved)

NEnnnn Narrow Bandwidth Profiling Mode Error Velocity Threshold (0 to 9999 mm/s)

NFnnnn Narrow Bandwidth Profiling Mode Blanking Distance (0 to 9999 cm)

NNnnn Narrow Bandwidth Profiling Mode Number of bins (0 to 128 bins)

NPnnn Narrow Bandwidth Profiling Mode Number of Pings (0 to 999 pings)

NSnnnn Narrow Bandwidth Profiling Mode Bin Size (1600 to 6400 cm for 38 kHz, 800 to
3200 cm for 75 kHz, 400 to 1600 cm for 150 kHz)

PA Runs Built-In tests

PCn Show Sensor Data (0 = help, 2 = sensor data)

PDn Data Stream Select (n = 0)

PSn Display System Parameters (0 = Sys Configuration, 1 = fixed leader, 2 = variable
leader, 3 = reserved, 4 = ping sequence)

PTn Diagnostic Tests (0 = help, 3 = receive path, 5 = electronic wrap around, 6 = re-
ceive bandwidth)

TC System Timer Value

TEhh:mm:ss.ff

TPmm:ss.ff

TSyymmddhhmmss

WANNN

WCnnn
WDabc de0 000

WEnnnn
WFnnnn
WNnnn
WPnnn
WSnnnn

WVnnn

Time per Ensemble (hh = hours, mm = minutes, ss = seconds, ff = hundredths of
seconds)

Time Between Pings (mm = minutes, ss = seconds, ff = hundredths of seconds)
Set System Date and Time (Year/Month/Day, Hour: Minute: Second)

Broad Bandwidth Profiling Mode False Target Amplitude Threshold (0 to 255
counts)

Broad Bandwidth Profiling Mode Correlation Threshold (0 to 255 counts)

Broad Bandwidth Profiling Mode Profile Data Out (a = Velocity; b= Correlation; ¢ =
Intensity; d = percent good, e = Status)

Broad Bandwidth Profiling Mode Error Velocity Threshold (0 to 9999 mm/s)
Broad Bandwidth Profiling Mode Blanking Distance (0 to 9999 cm)

Broad Bandwidth Profiling Mode Number of bins (1 to 128 bins)

Broad Bandwidth Profiling Mode Number of Pings (0 to 999 pings)

Broad Bandwidth Profiling Mode Bin Size (80 to 6400 cm for 38 kHz, 40 to 3200
cm for 75 kHz, 20 to 1600 cm for 150 kHz)

Broad Bandwidth Profiling Mode Ambiguity Velocity (0 to 390 cm/s)

6 NOTE. This table applies to the Ocean Surveyor firmware version 23.08.
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Table 2: ADCP Factory Defaults

COMMAND |38.8 kHz 75 kHz 150 kHz
BANnnn 30 30 30
BCnnn 220 220 220
BEnnnn 1000 1000 1000
BPnnn 1 1 1

BXnnnn 20000 10000 05000
CBabc 411 411 411
CFabcde 11110 11110 11110
CXn,n 0,0 0,0 0,0
EA£nnnnn 0 0 0
ECnnnn 1500 1500 1500
EDnnnnn 0 0 0
EEnnnnnn 111111 111111 111111
EF+£nn 1 1 1
EHtxxxx,y 0,0 (Stationary) 0,1 (Vessel) | 0,0 (Stationary) 0,1 (Vessel) | 0,0 (Stationary) 0,1 (Vessel)
El£nnnnn 0 0 0
EJ+nnnnn 0 0 0
EP+xxxX, 0,0,0 (Stationary) 0,0,1 0,0,0 (Stationary) 0,0,1 0,0,0 (Stationary) 0,0,1
+nnnn,z (Vessel) (Vessel) (Vessel)
ESnn 35 35 35
ET+nnnn 2100 2100 2100
EUn 0 0 0
EV+nnnnn 0 0 0
EXnnnnn 00000 00000 00000
EZnnnnnnn 1011101 1011101 1011101
NAnnn 255 255 255
NDnnnnnnnnn | 111110000 111110000 111110000
NEnnnn 1000 1000 1000
NFnnnn 1600 800 400
NNnnn 050 050 050
NPnnn 000 000 000
NSnnnn 3200 1600 800

PDn 0 0 0
TEhhmmssff | 00000000 00000000 00000000
TPmmssff 000300 000200 000100
WAnNNN 255 255 255
WCnnn 120 120 120
WDnnn nnn 111 110 000 111 110 000 111 110 000
nnn

WEnnnn 1000 1000 1000
WFnnnn [min] | 1600 800 400
WNnnn 128 128 128
WPnnn 1 1 1
WSnnnn 3200 1600 800
WVnnnn 390 390 390

6 NOTE. This table applies to the Ocean Surveyor firmware version 23.08.
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3.2

Command Descriptions

This section lists all ADCP commands. Each listing includes the com-
mand’s purpose, format, range, and description. When appropriate, we in-
clude amplifying notes and examples. If a numeric value follows the com-
mand, the ADCP uses it to set a processing value (time, range, percentage,
processing flags). All measurement values are in metric units (mm, cm,

dm).

? - Help Menus

Purpose : Lists the major help groups.
Format : See description
Description :  Entering ? by itself displays the command groups (deploy

and System). To display help for one command group, en-
ter x?, where x is the command group you wish to view.
When the ADCP displays the help for a command group,
it also shows the format and present setting of those com-
mands. To see the help or setting for one command, enter
the command name followed by a question mark. For ex-
ample, to view the WP-command setting enter WP?.

Examples : See below.

>7?
Available Commands:

@ ~—mmmmmm e Special Commands

& mmmm e Engineering Test Commands
o Expert Commands

B ---mmmm e Bottom Track Commands

C mmmmm e - Control Commands

E --mmmmmm e Environment Commands

L ommmmmmmmmmm e Fault Log Commands

N --mmmmmm e e Narrow Band Mode Commands
P ommmmm e - Performance Test Commands
T - mmmmmm e Time Commands

Vo ommmmmm e Display Banner

L e e T T Water Profiling Commands
FA Display Main Menu

(% NOTE. The Special @, &, and # commands are for RDI use only and are
not documented in this book.
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Break
Purpose
Format

Description

Example

Interrupts the ADCP without erasing present settings.
<BREAK>

A BREAK signal interrupts ADCP processing. It is fal-
ling-edge triggered and the transition must last at least 300
ms. A BREAK initializes the system, returns a wake-up
(copyright) message, and places the ADCP in the DATA
I/O mode. The BREAK command does not erase any set-
tings or data. Using DumbTerm, pressing the End key
sends a BREAK.

<BREAK>

Ocean Surveyor Broadband/Narrowband ADCP

RD Instruments (c)

1997-2000

All rights reserved
Firmware Version 23.xx

>

V - Display Banner

Purpose
Format

Description

Example

>V

Displays the (wakeup message)
A%

Only displays the banner message. This command does
not wakeup the ADCP.

See below.

Ocean Surveyor Broadband/Narrowband ADCP

RD Instruments (c)

1997-2000

All rights reserved.

Firmware Version:

23 .xx

P/N 95A-6022-00 (January 2001)
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3.3

Bottom-Track Commands

The Ocean Surveyor uses these commands for bottom-tracking applications.
Bottom-track (BT) commands tell the ADCP to collect speed-over-bottom
data and detected range-to-bottom data. Bottom Tracking is ON (BP1) by
default. Sending a zero BP-command (BPO) turns off the bottom-tracking
process.

BA - Amplitude Threshold

Purpose : Sets the minimum value for a valid bottom detection.
Format . BAnnn

Range : nnn=1to 255 counts

Default : BAO030

Description :  BA sets the minimum amplitude of an internal bottom-

track filter that determines bottom detection. Reducing
BA increases the bottom-track detection range, but also
may increase the possibility of false bottom detections.

(% NOTE. The default setting for this command is recommended for most
applications.

BC - Correlation Threshold

Purpose : Sets minimum correlation magnitude for valid velocity
data.

Format : BCnnn

Range : nnn=0to 255 counts

Default ;. BC220

Description  :  Sets a minimum threshold for good bottom-track data.

The ADCP flags as bad any bottom-track data with a cor-
relation magnitude less than this value.

Note : A count value of 255 is a perfect correlation (i.e. a solid
target).

@ NOTE. The default setting for this command is recommended for most
applications.
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BE - Error Velocity Threshold

Purpose

Format
Range
Default

Description

Sets maximum error velocity for good bottom-track water-
current data.

BEn
n="0t0 9999 mm/s
BE1000

The ADCP uses this parameter to determine good bottom-
track velocity data. If the error velocity is greater than this
value, the ADCP marks as bad all four beam velocities (or
all four coordinate velocities, if transformed). If three
beam solutions are allowed (see EX-command) and only
three beams are good, then the data is accepted since four
good beams are needed for error velocity calculation.

CAUTION. The default setting is set purposely high. We recommend
A extreme caution and testing before changing this setting. Data rejected
by this command is lost and cannot be regained.

BP - Bottom-Track Pings

Purpose

Format
Range
Default

Description

Notes

Sets the number of bottom-track pings to average together
in each data ensemble.

BPn
n =0 to 999 pings
BP1

BP sets the number of bottom-track pings to average to-
gether in each ensemble before sending/recording bottom-
track data.

1. The ADCP interleaves bottom-track pings with water-
track pings (see TP-command) with the bottom track
ping being the first ping in an ensemble.

2. If BP = zero, the ADCP does not collect bottom-track
data.

P/N 95A-6022-00 (January 2001)
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BX - Maximum Tracking Depth

Purpose
Format
Range
Default

Description

Example

Sets the maximum tracking depth in bottom-track mode.
BXnnnn
nnnn = 0 to 99999 decimeters (meters x 10)

BX20000 (38 kHz), BX10000 (75 kHz), BX05000
(150 kHz)

BX sets the maximum tracking depth used by the ADCP
during bottom tracking. This prevents the ADCP from
searching too long, and too deep for the bottom, allowing a
faster ping rate when the ADCP loses track of the bottom.

If you know the maximum depth in the deployment area is
500 meters (5000 decimeters), set BX to a value slightly
larger than 5000 dm, say 5250 dm, instead of 9999 dm.
Now if the ADCP loses track of the bottom, it will stop
searching for the bottom at 5250 dm (525 m) rather than
spend time searching down to 9999 dm (999.9 m).

page 10
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3.4

Control System Commands

The Ocean Surveyor uses the following commands to control certain system
parameters.

CB - Serial Port Control

Purpose . Sets the RS-232/422 serial port communications parame-
ters (Baud Rate/Parity/Stop Bits).

Format : CBabc

Range : a=baud rate, b = parity, ¢ = stop bits (see description)

Default : CB411

Description : The ADCP and your external device (dumb terminal,

computer software) MUST use the same communication
parameters to talk to each other. After you enter valid CB
parameters, the ADCP responds with a “>" prompt. You
may now change the external device’s communication pa-
rameters to match the ADCP parameters before sending
another command.

Table 3: Serial Port Control

Baud Rate Paritv Ston Bits

0 = Default (9600) 0 = Default (None) 0 = Default (1 Bit)
1= 1200 1 = None 1=1Bit

2= 2400 2 = Even 2 =2 Bits

3= 4800 3 =0dd

4= 9600 4 = High

5=19200 5=Low

6 = 38400

7 =57600

8 = 115200

Setting the Baud Rate in the ADCP. The ADCP can be set to communicate
at baud rates from 1200 to 115200. The factory default baud rate is always
9600 baud. The baud rate is controlled via the CB-command. The follow-
ing procedure explains how to set the baud rate and save it in the ADCP.
This procedure assumes that you will be using the program DumbTerm that
is supplied by RD Instruments.

a. Connect the ADCP to the computer and apply power (see the Read
This First book).

b. Start the DumbTerm program and wakeup the ADCP by sending a
break signal with the End key.

P/N 95A-6022-00 (January 2001) page 11



Ocean Surveyor Commands and Output Data Format

C.

Send the command CR1 to place the ADCP in the factory default
setup.

Send the CB-command that selects the baud rate you wish. The fol-
lowing are the typical CB-command settings for different baud rates
with no parity and 1 stop bit:

Table 4: Baud Rate

Baud Rate CB-Command

1200 CB111
2400 CB211
4800 CB311
9600 CB411 (Default)
19200 CB511
38400 CB611
57600 CB711
115200 CB811
e. On the File menu, click Options to open the DumbTerm communica-
tion port setup window. Change the communication port settings to
match your new CB command setting.
f. Press OK to exit the communication port setup window. The ADCP

is now set for the new baud rate. The baud rate will stay at this set-
ting until you send a <break>. To permanently save the new baud
rate, send the CK command (see “CK - Keep Parameters,” page 13).
The baud rate will stay at this setting until you send a CR1 command
(return to factory defaults).

CF - Flow Control

Purpose : Sets various ADCP data flow-control parameters.

Format CFabcde

Range a = ensemble cycling, b = ping cycling, c= binary/ASCII,
d = serial port, e = not used

Default ;11110

Description :  CF defines whether the ADCP: generates data ensembles

automatically or manually; generates pings immediately or
manually; sends serial output data in binary or Hex-ASCII
format; sends or does not send output data to the serial in-
terface.

page 12
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Table 5: Flow Control

Command Description

CF1xxxx Automatic Ensemble Cycling — Automatically starts the next data
collection cycle after the current cycle is completed. Only a
<BREAK> can stop this cycling.

CFOxxxx Manual Ensemble Cycling — Enters the STANDBY mode after
transmission of the data ensemble, displays the “>” prompt, and
waits for a new command.

CFx1xxx Automatic Ping Cycling — Pings immediately when ready.

CFx0xxx Manual Ping Cycling — Sends a “<” character to signal ready to
ping, and then waits to receive an <Enter> before pinging. The
<Enter> sent to the ADCP is not echoed. This feature lets you
manually control ping timing within the ensemble.

CFxx1xx Binary Data Output — Sends the ensemble in binary format, if se-
rial output is enabled (see below).

CFxx0xx Hex-ASCII Data Output — Sends the ensemble in readable hexa-
decimal-ASCII format, if serial output is enabled (see below).

CFxxx1x Enable Serial Output — Sends the data ensemble out the RS-
232/422 serial interface.

CFxxx0x Disable Serial Output — No ensemble data are sent out the RS-
232/422 interface.

CFExxxx1 Not used

CFxxxx0 Not used

Example CF11110 (default) selects automatic ensemble cycling, automatic

ping cycling, Binary data output, and enables serial output.

6 NOTE. The VmDas program sets the Ocean Surveyor to a manual
ensemble mode (CF01110) so that it controls when the ensemble occurs.

CK - Keep Parameters

Purpose
Format

Description

Stores present parameters to non-volatile memory.
CK

CK saves the present user command parameters to non-
volatile memory. The ADCP maintains data stored in the
non-volatile memory (user settings) even if power is lost.
You can recall parameters stored in non-volatile memory
with the CRO-command. When CRO is sent, the command
set is restored to values previously saved to non-volatile
memory.
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CR - Retrieve Parameters

Purpose

Format
Range

Description

Note

Retrieves the command set from non-volatile memory or
restores factory defaults.

CRn
n =0 (User) to 1 (Factory Default)

If n is zero, then the command set previously stored with
the CK command (see “CK - Keep Parameters,” page 13)
is retrieved from non-volatile memory. If z is one, then
the factory default commands are restored.

CR keeps the present baud rate and does not change it to
the value stored in non-volatile memory or ROM. This
ensures the ADCP maintains communications with the
computer.

CS - Start Pinging (Go)

Purpose
Format

Description

Starts the data collection cycle.
CS

The ADCP starts data collection. While collecting data,
the ADCP will ignore further commands unless a
<BREAK> is sent to interrupt data collection.

CX — Trigger Input/Output

Purpose

Format

Range

Default

Descriptions

The Trigger Input allows the Ocean Surveyor to be pinged
by an external +5V logic level signal.

CXa,b
a=0to5
b=0to5
CX0,0

The minimum duration for the Trigger Input is 1 ms. The
Input resistance is at least 2.7 kOhm. The Trigger Output
is a +5V logic level signal as well. The nominal source re-
sistance of the Trigger Output is 50 Ohms. The command
that controls the Trigger Output and Input is CXa,b, where
“a” controls the Trigger Input mode, and “b” the Trigger
Output mode. For flexibility, several modes for the Trig-
ger Input and Output operation have been implemented.
See Table 6, page 15 for a description of the command.

page 14

RD Instruments



Ocean Surveyor Commands and Output Data Format

Table 6: CX Command Description

Command Action: Description

CXO0,b Trigger Input off Normal Ocean Surveyor operating mode.

CX1,b Positive edge Used if the Ocean Surveyor is to be Triggered by other equip-
Trigger Input ment. One ping is executed on every rising edge of the Trigger

signal. Care has to be taken by the user not to exceed the maxi-
mum allowable transmit duty cycle of 15%.

CX2,b Negative edge Used if the Ocean Surveyor is to be Triggered by other equip-
Trigger Input ment. One ping is executed on every falling edge of the Trigger
signal. Care has to be taken by the user not to exceed the maxi-
mum allowable transmit duty cycle of 15%.

CX3,b Any edge Trig- Used if the Ocean Surveyor is to be Triggered by other equip-
ger Input ment. One ping is executed on every rising and falling edge of
the Trigger signal. Care has to be taken by the user not to ex-
ceed the maximum allowable transmit duty cycle of 15%.

CX4,b High level Trig- Used if the Ocean Surveyor is to be Triggered by other equip-
ger Input ment. The Ocean Surveyor transmits pings as long as the posi-
tive level of the Trigger signal is present. In this way, a single
ping or multiple pings can be transmitted depending on the dura-
tion of the positive level. Care has to be taken by the user not to
exceed the maximum allowable transmit duty cycle of 15%. A
time between pings has to be set for cases where multiple pings
should be transmitted.

CX5,b Low level Trigger Same as CX4,b except the Trigger is active at the low-level of the
Input Trigger signal. Care has to be taken by the user not to exceed
the maximum allowable transmit duty cycle of 15%. A time be-
tween pings has to be set for cases where multiple pings should
be transmitted.

CXa,0 Trigger Output Normal Ocean Surveyor operating mode.
off

CX a1 Trigger Output—  The Trigger Output is at a high level during the time the Ocean
XMT Surveyor transmits.

CXa,2 Trigger Output—  The Trigger Output is at a high level during the time the Ocean
RCV Surveyor receives.

CXa,3 Trigger Output—  The Trigger Output is at a high level during the time the Ocean
X/IR Surveyor transmits and receives.

CX a4 Trigger Output —  Identical to CXa,3, except the signal is inverted. The Trigger Out-
inverted X/R put is at a high level while the OS is not transmitting or receiving.
Trigger
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3.5 Environmental Commands
The ADCP uses the following commands to control the environmental and
positional information that affects internal data processing.
EA - Heading Alignment

Purpose :  Corrects for physical heading-like misalignment between
the projection of Beam 3 onto the ship’s forward-starboard
plane and the ship’s forward axis.

Format . EA+nnnnn

Range : #nnnnn =-179.99 to 180.00 degrees

Default : EAO

Description : EA is a heading-like alignment angle between the projec-

tion of the Y axis and the forward axis of the ship used in
heading output and for transformation to earth coordinates.
EA is a rotation about the mast (M) axis of the ship. It is
defined as the heading of the Y instrument axis when the
ship is level with ship heading zero. The Y instrument
axis is the projection of beam 3 onto the instrument's X-Y
plane. Use the EV-command to correct for heading bias
(e.g., synchro/stepper signal bias, magnetic variation).

For systems that are fixed in place on a moving vessel and
that have an external heading source or an internal heading
source, use EA to set the amount of rotation that the Y axis
is physically offset from the vessel’s centerline (see

Figure 1, page 17). For systems that are stationary and
have an internal compass that are not on a moving plat-
form, EA is typically set to zero, unless ship attitude out-
put data is desired for other purposes (see the EE com-
mand).

6 NOTE. See the Installation Guide for a description of methods to calibrate
EA after installation of an obliquely mounted ADCP (El and EJ not zero).

Example :  The ADCP is mounted in place on a moving ship. The Y-
axis has been rotated 45 clockwise (+45) from the ship’s
centerline. Use the EA command to tell the ADCP where
the Y-axis is in relation to the ship’s centerline. To con-
vert +45 to an EA-command value, multiply the desired
alignment angle in degrees by 100:

EA = +45.00 x 100 = +4500 = EA+04500
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—

HSHIP, TRUE

HSHIP, MAG.

¥

NORTHrrue

>

Y-AXIS

Projected onto ship forward-starboard plane

Figure 1. Y-axis Alignment

6 NOTE. This view shows positive values for EV and EA.

in the same fashion from the Transforms tab. See the VmDas User's

i% NOTE. If you are using the VmDas software, then this setting is performed
Guide for details.
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EC - Speed of Sound

Purpose

Format
Range
Default

Description

Note

Sets the speed of sound value used for ADCP data
processing.

ECnnnn
nnnn = 1400 to 1600 meters per second
EC1500

EC sets the sound speed value used by the Ocean Surveyor
ADCEP to scale depth cell size, and range to the bottom.
The ADCP assumes the speed of sound reading is taken at
the transducer head. See the primer for information on
speed of sound calculations.

If the EZ Speed of Sound field = 1, the ADCP overrides
the manually-set EC value and calculates speed of sound
using the values determined by transducer depth (ED), sa-
linity (ES), and transducer temperature (ET). EZ also se-
lects the source for ED, ES, and ET.

ED - Depth of Transducer

Purpose
Format
Range
Default

Description

Note

Sets the ADCP transducer depth.

EDnnnnn

nnnnn = 0 to 65535 decimeters (meters x 10)
ED00000

ED sets the ADCP transducer depth. This measurement is
taken from sea level to the transducer faces. The ADCP
uses ED in its speed of sound calculations. The ADCP as-
sumes the speed of sound reading is taken at the transducer
head. See the primer for information on speed of sound
calculations.

If the EZ Transducer Depth field = 1, the ADCP overrides
the manually set ED value and uses depth from the depth
sensor. If a depth sensor is not available, the ADCP uses
the manual ED setting.
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EE - Attitude Data Output and Interpolation

Purpose Specifies the coordinate frame used to reference the spe-
cialized attitude data types of Table 7.

Format EE abcdef

Range Firmware switches (see description)

Default EE111111

6 NOTE. The default setting for this command is recommended for most

applications.

Description Bits "a" and "b" are firmware switches that tell the ADCP
what coordinate frame will be used to reference the head-
ing, pitch and roll in the specialized attitude data type of
Table 7.

Depending on the EE command bits "c" and "d" (see be-
low), the attitude data will either be the pre-ping sample,
an interpolation to the center of the profile for water track,
an interpolation to the middle of the bottom echo or water
mass layer. The attitude data at these times in addition to
the attitude rates will be output for each of the selected
ping types (bottom track, water mass or water profile) and
in the specified coordinate system(s) if either of the first
two EE bits is set.

The coordinate frames specified by bits "a" and "b" are as
follows:

Table 7: Coordinate Frame

Ab Coordinate Frame

00 No specialized attitude data type output

01 Instrument referenced data will be output

10 Ship referenced data will be output

11 Both ship and instrument referenced data will be output

P/N 95A-6022-00 (January 2001)
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Bits "¢" and "d" control the interpolation of attitude infor-
mation that is used for earth velocity transformations.
These bits have the following meaning:

Field

Value

Description

Water Profile

C

0

Use pre-ping attitude sample only for water ping. Apply the same transformation
to all bins. Similar to early RDI firmware. The attitude data output by bits "a"
and "b" will be the pre-ping sample.

Use a single interpolated attitude value based on pre and post ping sample cor-
responding to half the length of the profile for water profiling. The attitude data
output by bits "a" and "b" will be this interpolated value.

Interpolate attitude across each bin of the profile using the pre and post ping
samples of attitude. The attitude data output by bits a and b will be the value
corresponding to the first bin of the profile. For the case of an even number of
bins, the lower bin will be used.

Bottom

Track or

Water Mass

d

0

Use pre-ping attitude sample only for each bottom and/or water mass ping. Simi-
lar to early RDI firmware.

Use a single interpolated attitude value based on pre and post ping sample cor-
responding to the time when the transmit pulse is halfway across the bottom
and/or water mass layer for bottom track and water mass layers, respectively.

Bit "e" controls the output of Attitude Command Parame-
ters. Bit e =1 causes this data type to be output. See
“Binary Fixed Attitude Data Format,” page 62 for a de-
scription of this data type.

Bit "f" controls the type of beam velocity data. Setting bit
"f" set to 1 results in nominal 30° beam coordinate veloci-
ties output in the ensemble (later firmware will have the
correction for autocorrelation peak movement and beam
angle change with temperature). Setting Bit "f"' to O re-
sults in raw beam velocities output in the ensemble.

EF - External Pitch/Roll Factor
Purpose

Format

Range
Default

Description

Applies an integer factor to pitch and roll inputs.
EF+nn

n=-99 to 99

EF1

The EF command applies an integer divisor or a multiplier
to pitch and roll inputs received from an external synchro
(e.g., EZxxx22xxx). For positive EF command inputs, a
divisor is applied. For negative EF command inputs, a
multiplier is applied. The range of divisors or multipliers
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is 1 to 99. When the EF-command is set to zero it forces
pitch and roll to zero.

6 NOTE. The default setting for this command is recommended for most
applications.

EH - Heading Angle

Purpose :  Sets the ADCP heading and the coordinate frame (instru-
ment or ship) to which EH-command input refers.

Format : EH4oooxx, y
Range : oo =-179.99 to +180.00 degrees
y = 0 for instrument coordinates
v =1 for ship coordinates
Default : EHO0,0 (Stationary systems), EHO,1 (Vessel)

Description : EH sets the ADCP heading and heading coordinate frame
if both arguments are entered.

EH sets the ADCP heading if only one argument is en-
tered. This heading value is assumed to be in instrument
coordinates.

Figure 2, page 28 shows transducer beam axes and tilt
signs.

EH may be entered after the unit is commanded to ping
(CS command) and will be used in subsequent pings.

Example : Convert pitch and roll values of +14 degrees and -3.5 de-
grees to EP-command values referenced to ship coordi-
nates.

Pitch in hundredths = 14.00 x 100 = 1400

Roll in hundreths = -3.50 x 100 = -350

EP 1400, -350, 1 (+ in front of 1400 is optional)

Note . Ifthe EZ Roll and Pitch fields = 1, the ADCP overrides

the manually-set EP value and uses roll from the trans-
ducer’s internal tilt sensor. If the EZ Roll and Pitch fields
= two the ADCP takes roll from an external synchro. If
EZ Roll and Pitch fields are zero the ADCP uses the man-
ual EP command settings.

See the EZ command for more details and on restrictions
for the case of mixed pitch and roll sources.
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El - Roll Misalignment Angle

Purpose

Format
Range
Default

Description

Corrects for a physical roll-like misalignment between the
x-axis of the instrument and the ship’s starboard axis.

El+nnnnn
+nnnnn =-179.99 to 180.00 degrees
EIO

El is a rotation about the ship's forward axis. It is defined
as the roll of the ship when the instrument is level.

For systems that are fixed in place on a moving vessel and
that have an external roll source or an internal roll source,
use EI to set the amount of rotation that the instrument’s x-
axis is physically offset from the ship’s starboard axis.
Note that EI command can also be used to align an upward
pointing unit (e.g., mounted on a submarine) to the ship’s
axis.

For systems that are stationary and have an internal com-
pass, El is typically set to zero since the velocity data is
referenced to either beam, instrument or geographic coor-
dinates instead of ship coordinates. However, a non-zero
value may be used if ship attitude output data is desired for
other purposes (see the EE command).

NOTE. See the Installation Guide for a description of methods to calibrate
El after installation of the ADCP.

EJ - Pitch Misalignment Angle

Purpose

Format
Range
Default

Description

Corrects for a physical pitch-like misalignment between
the y-axis of the instrument and the ship’s forward axis.

EJd+nnnnn
+nnnnn = -179.99 to 180.00 degrees
EJO

EJ is a rotation about the ship's starboard axis. It is de-
fined as the roll of the ship when the instrument is level.

For systems that are fixed in place on a moving vessel and
that have an external pitch source or an internal pitch
source, use EJ to set the amount of rotation that the in-
strument’s y-axis is physically offset from the ship’s for-
ward axis.
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For systems that are stationary and have an internal com-
pass, EJ is typically set to zero since the velocity data is
referenced to either beam, instrument or geographic coor-
dinates instead of ship coordinates. However, a non-zero
value may be used if ship attitude output data is desired for
other purposes (see the EE command).

NOTE. See the Installation Guide for a description of methods to calibrate
EJ after installation of the ADCP.

EP - Pitch and Roll Angles

Purpose

Format

Range

Default

Description

Example

Sets the ADCP pitch (tilt 1) and, optionally, the roll (tilt 2)
and the coordinate frame (instrument or ship) to which EP-
command pitch and roll inputs refer. Alternatively, the EP
commands may be used with single arguments, in which
case it is assumed that the pitch and roll inputs represent
the pitch and roll of the instrument rather than those of the
ship.

EP+xxxx, £yyyy, z

+xxxx and £yyyy =-179.99 to +180.00 degrees
z = 0 for instrument coordinates,
z =1 for ship coordinates

EP0,0,0 (Stationary), EP0,0,1 (Vessel)

EP sets the ADCP pitch (tilt 1) and roll (tilt 2) and the
pitch/roll coordinate frame if all three arguments are en-
tered.

EP sets the ADCP pitch (tilt 1) if only one argument is en-
tered. This pitch value is assumed to be in instrument co-
ordinates.

If only two fields are entered, a command entry error is is-
sued.

Figure 2, page 28 shows transducer beam axes and tilt
signs.

EP may be entered after the unit is commanded to ping
(CS command) and will be used in subsequent pings.

Convert pitch and roll values of +14 degrees and -3.5 de-
grees to EP-command values referenced to ship coordi-
nates.

Pitch in hundredths = 14.00 x 100 = 1400

Roll in hundredths

= -3.50 x 100 = -350

P/N 95A-6022-00 (January 2001)
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EP 1400, -350, 1

Note

ES - Salinity
Purpose
Format
Range
Default

Description

(+ in front of 1400 is optional)

If the EZ Roll and Pitch fields = 1, the ADCP overrides
the manually-set EP value and uses roll from the trans-
ducer’s internal tilt sensor. If the EZ Roll and Pitch fields
=2, the ADCP takes roll from an external synchro. If EZ
Roll and Pitch fields are 0, the ADCP uses the manual EP
command settings.

See the EZ command for more details and on restrictions
for the case of mixed pitch and roll sources.

Sets the water’s salinity value.
ESnn
nn = 0 to 40 parts per thousand
ES35

ES sets the water’s salinity value. The ADCP uses ES in
its speed of sound calculations. The ADCP assumes the
speed of sound reading is taken at the transducer head.

ET - Temperature

Purpose
Format
Range
Default

Description

Example

ET
ET

Note

14.00 x 100
-3.50 x 100

Sets the water’s temperature value.
ET+nnnn

+nnnn =-5.00 C to +40.00 C
ET2100

ET sets the water’s temperature value. The ADCP uses
ET in its speed of sound calculations (see the primer). The
ADCP assumes the speed of sound reading is taken at the
transducer head.

Convert temperatures of +14 C and -3.5 C to ET-command
values.

1400 ET1400 (+ is understood)
-350 ET-0350

If the EZ Temperature field = 1, the ADCP overrides the
manually-set ET value and uses temperature from the
transducer’s temperature sensor. If neither sensor is avail-
able, the ADCP uses the manual ET setting.
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EU - Up/Down Orientation

Purpose . Sets the ADCP up/down orientation.

Format . EUn

Range : n=0or1(0=down, 1 =up)

Default : EUO

Description  :  In conjunction with the EZ command, EU is used to

manually specify the orientation of the ADCP.

EV - Heading Bias

Purpose . Corrects for electrical/magnetic bias between the ADCP
heading value and the heading reference.

Format . EVEnnnnn

Range : fnnnnn =-179.99 to 180.00 degrees

Default : EVO

Description :  EV is the heading angle that counteracts the electrical bias

or magnetic variation (declination) between the ADCP and
the heading source. Use the EA-command to correct for
physical heading misalignment between the ADCP and a
vessel’s centerline.

For systems that are fixed in place on a moving vessel and
that have an external heading source, use EV to set the
amount of electrical bias between the vessel’s heading
source reading and the ADCP’s output heading value. The
EV command is usually required only when using an ex-
ternal gyrocompass that has a stepper output voltage or
that has a non 1:1 turns ratio. If the gyrocompass has a 1:1
turns ratio, EV is usually set to zero.

For systems that are stationary and have an internal com-
pass, use EV to counteract the effects of magnetic varia-
tion at the deployment site.

For many synchro systems, an independent method is
available to dial in a heading offset from the front panel
of the VM chassis, so that the EV command is not needed
for this purpose.
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Examples : 1. A vessel-mounted ADCP is receiving heading from an
external gyrocompass that has a 360:1 turns ratio.
When you initialize the system, the ADCP heading
output constantly reads 10 degrees higher (+10 de-
grees) than the gyro’s value. To counteract this elec-
trical bias caused by incorrect synchronization, you
must enter a heading bias value of -10. To convert -10
to an EV-command value, multiply the desired bias
angle in degrees by 100: EV =-10.00 x 100 =-1000 =
EV-1000.

2. A bottom-mounted ADCP is receiving heading from its
internal compass. A magnetic variation chart for the
deployment area shows a variation of W3.5 (-3.5). To
counteract the effects of this magnetic field, you must
enter a heading bias value of -3.5. To convert -3.5 to
an EV-command value, multiply the desired bias angle
in degrees by 100: EV =-3.5 x 100 = -350 = EV-350.

NOTE. In firmware version 14.09 and lower, the EB command was used in

place of the EV command. If you are using command files created for

these firmware versions, make sure you change the EB command to the
6 new EV command.

If you are using the VmDas software, then this setting is performed in the
same fashion from the Transforms tab. See the VmDas User's Guide for
details.
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EX - Coordinate Transformation

Purpose :  Sets the coordinate transformation processing flags.
Format . EXnnnnn

Range :  Firmware switches (see Table 8, page 25)

Default : EX00000

Description : EX sets firmware switches that control the coordinate

transformation processing for velocity (see “Binary Veloc-
ity Data Format,” page 58)and percent-good output data.

Table 8: Coordinate Transformation Processing Flags
Bit Number Description
EX00xxx No transformation. Radial beam coordinates, i.e., 1, 2, 3, 4. Heading/Pitch/Roll not
applied.
EXO01xxx Instrument coordinates. X, Y, Z components relative to the ADCP. Head-

ing/Pitch/Roll not applied.

EX100xx Unleveled Ship coordinates (Note 1) S, F, M components relative to the ship. Head-
ing, pitch and roll not applied. EA, El and EJ commands affect velocity rotations.

EX101xx Leveled Ship coordinates (Note 1) S, F, M components relative to the projected
ship’s forward axis and the earth’s horizontal plane. Heading not applied. Pitch and
roll applied. The EA command always affects velocity rotations. The El and EJ com-
mands affect velocity rotations if either external pitch/roll sensors or external heading
sensor is selected with the EZ or EP command.

EX110xx Unleveled Earth coordinates (Note 1). Heading applied, but pitch and roll assumed
zero for the raw sensor data, no matter whether referring to ship or instrument axes
as selected by the EZ and EP command. The EA , El and EJ commands always
affects velocity rotations if either external sensors are selected with the EZ, EP or EH
command.

EX111xx Earth coordinates (Note 1) East, North, Vertical components relative to Earth East,
North and Up components. Heading, pitch and roll applied for velocity rotations. EA,
El and EJ commands affect velocity rotations if external sensors are selected by the
EZ, EP or EH command. Sometimes called geographic coordinates.

Exxx1xx Use tilts (pitch and roll) in transformation
Exxxx1x Allows 3-beam solutions if one beam is below the correlation threshold set by WC
Exxxxx1 Allow bin mapping (only performed for leveled ship and leveled earth transforma-
tions).
Notes : 1. For ship and earth-coordinate transformations to work

properly, you must set Heading, Pitch and Roll align-
ment (EA, EI and EJ) and Heading Bias (EV) cor-
rectly. You also must ensure that the tilt and heading
sensors are active (EZ).

6 NOTE. VmDas set the Ocean Surveyor ADCP to beam coordinates
(EX00000).
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DOWNWARD-LOOKING ORIENTATION UPWARD-LOOKING ORIENTATION
(VIEWED FROM BELOW) (VIEWED FROM ABOVE

)
#3 #2
SN “ g
#4 #1 #3
0 I—\ 100 [—\
NOTE: BEAM NUMBERS
ARE EMBOSSED ON EACH
BEAM FACE.
+TILT 1 +TILT 2
SIGN OF ANGLE FOR A UNIT FACING
UP DOWN
TILT 1 (PITCH)
BEAM #3 HIGHER + +
THAN BEAM #4
TILT 2 (ROLL)
BEAM #2 HIGHER + -
THAN BEAM #1

Figure 2. ADCP Coordinate Transformation

NOTE. Depicted alignment of the ship and instrument axes is for the case
EAOQ, EJO. Up/Down orientation is specified by the El, EU and EZ
commands.

Downward:
@ a. EIO when either up/down sensor indicates downward orientation
b. EU and EZ commands specify a downward looking instrument.

Upward:
a. EI180 when either up/down sensor indicates downward orientation

b. EU and EZ commands specify an upward looking instrument.
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EZ - Sensor Source

Purpose Selects the source of environmental sensor data.

Format EZcdhprstu

Range Firmware switches (see description)

Default EZ1011101

Description Setting the EZ-command firmware switches tells the
ADCEP to use data from a manual setting or from an asso-
ciated sensor. When a switch value is nonzero, the ADCP
overrides the manual E-command setting and uses data
from the appropriate sensor. If no sensor is available, the
ADCP defaults to the manual E-command setting in in-
strument coordinates regardless of the coordinate frame
parameter of the E-command setting.
Refer to Figure 3, page 31 for a description of how the EV
and EA commands are used for internal and external head-
ing sensors.
The following table shows how to interpret the sensor
source switch settings.

Table 9: Sensor Source Switch Settings

FIELD VALUE =0 VALUE = 1 VALUE = 2

C | Speed of sound Manual EC | Calculates using ED, ES, ET | SVP-16 sensor

D Depth Manual ED Depth sensor SVP-16 sensor

H | Heading Manual EH Internal transducer sensor External synchro/Stepper Gyro

P Pitch (tilt 1) Manual EP Internal transducer sensor External synchro Gyro

R | Roll (tilt 2) Manual ER | Internal transducer sensor External synchro Gyro

S | Salinity Manual ES Conductivity sensor Not allowed

T | Temperature Manual ET Internal transducer sensor SVP-16 sensor

U Up/Down Orientation | Manual EU Internal transducer sensor N/A

Example EZ11122010 means calculate speed of sound from read-
ings, use manual depth, transducer heading, external tilt
sensors, manual salinity, transducer temperature, manual
up/down orientation.

Note When you send a PS1-command, the displayed Fixed

Leader data shows the available sensors connected to the
ADCP. To interpret this PS1 field, convert the value to
binary. Although you can enter a “2” (for external syn-
chro) as part of the EZ-command string, the ADCP only
displays zeroes and ones (0 = manual, 1 = either internal or

P/N 95A-6022-00 (January 2001)
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external sensor) (see “Binary Fixed Leader Data Format,”
page 55).

If EZ pitch is one (internal sensor), a pendulum pitch
correction will be applied that removes the effect of roll on
pitch. This effect is common to most tilt sensors (electro-
lytic tilt and pendulum).

The Pitch and Roll bits "p" and "r" must both reference the
same coordinate system. The following table summarizes
the valid EZ and EP inputs.

EZpr EP Coordinate Frame Comment
00 Ship or Instrument (EP X,X,X) Allowed

01 Instrument (EP X,X,0) Allowed

02 Ship (EP X,X,1) Allowed

10 Instrument (EP X, X,0) Allowed

10 Ship (EP X,X,1) Not Allowed
11 Not Applicable Allowed

12 Not Applicable Not Allowed
20 Ship (EP X,X,1) Allowed

20 Instrument (EP X,X,0) Not Allowed
21 Not Applicable Not Allowed
22 Not Applicable Allowed
Note : “X”in the above table is an arbitrary value.
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When specifying hard-coded values (either EZpr bit 0), the
EP command must be in the correct coordinate frame. To
avoid conflicts when setting EZpr, these bits must set to
non-zero values until the EP command has been entered
with the coordinate frame that matches desired non-zero

EZpr.
Hwac, raw
Hy veLociry roTarions
INTERNAL
HEADING >+ >~ —p Mo
EV E Acorrecten
Hwac, raw
Hsip, True
EXTERNAL (VARIABLE LEADER)
HEADIN G )@ ’@-" Hy VELOCITY ROTATIONS
EV E Acorrecten

Figure 3. Heading Sensor Source and the Application of EV and EA.
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3.6 Fault Log Commands

The Ocean Surveyor uses the following commands to aid in troubleshooting

and testing.

LC - Clear Fault Log

Purpose : Clears the fault log.

Format : LC

Description :  This commands removes all recorded faults from the fault
log..

Recommend : Use as needed.

Example

>LC

>LD No faults recorded.

LD - Display Fault Log

Purpose : Displays the fault log.
Format : LD
Description :  This commands shows all faults recorded in the fault log.
This may aid in troubleshooting.
Recommend : Use as needed.
Example
>LD
Time of first fault: 2000/05/02,13:09:50
Overflow count: 0
Fault Log:
Code Count Time Parameter
202 RTC POWER 1 2000/05/02,13:09:50 08410003h

End of fault log.
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LL - Display Fault List

Purpose :  Lists possible faults.

Format . LL

Description : This commands lists all fault conditions that are checked
for by the ADCP.

Recommend : Use as needed.

Example

>LL

Fault List:

Code Fault

001 RESET

100 FPGA

201 RTC BATT LO

202 RTC POWER

203 RTC CAL

300 COM TIMEOUT

301 BUFFER OUT

400 RAM FAULT

401 ROM FAULT

402 MALLOC FAIL

500 GYRO COM

501 GYRO CKSUM

502 TCM2 COM

503 TCM2 CKSUM

504 TEMP INIT

505 TEMP READ

506 TEMP RANGE

600 SYS CONFIG

601 CMD PARAMS

602 COM PARAMS
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3.7 Narrow Bandwidth Profiling Commands

The following commands define the criteria used to collect the Narrow
Bandwidth water-profile data.

NA — Narrow Bandwidth Profiling False Target Threshold

Purpose . Sets a false target (fish) filter

Format : NAn

Range : n=0to 255 counts

Default : NA255

Description : The ADCP uses the NA-command to screen profile data

for false targets (usually fish). NA sets the maximum dif-
ference between echo intensity readings among the four
profiling beams. If the NA threshold value is exceeded,
the ADCP rejects velocity data on a cell-by-cell basis for
either the affected beam (fish detected in only one beam)
or for the affected cell in all four beams (fish detected in
more than one beam). This usually occurs when fish pass
through one or more beams.

Notes : A NA value of 255 disables this feature. A typical setting
1s 55to 75.

(% NOTE. The default setting for this command is recommended for most
applications.

ND - Narrow Bandwidth Profiling Data Out

Purpose . Selects the type of data that is output by the ADCP
Format : ND abc def ghi
Range : a=0tol d=0to1 g=0to1
b=0to 1 e=0to1 h=0to 1
c=0tol f=0to1l i=0tol
Default : NDI111 110 000
Description :  The ND selects the type of data that is output depending

on the value in each field. Setting a bit to 1 enables the
output while a 0 disables output. The fields listed below.

a = velocity d = percent good g = reserved

b = power e = status h = reserved

¢ = echo intensity f = reserved i = reserved
Notes :  If NP = 0, then no narrowband profile data is output re-

gardless of the ND setting.
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6 NOTE. The default setting for this command is recommended for most
applications.

NE - Narrow Bandwidth Profiling Error Velocity Threshold

Purpose
Format
Range
Default

Description

Sets the maximum error velocity for good profile data.
NEn

n=01to0 9999 mm/s

NE1000

NE sets a threshold value used to flag water-current data
as good or bad. If the ADCP’s error velocity value ex-
ceeds this threshold, it flags data as bad for a given depth
cell. The NE-command screens for error velocities in both
beam and transformed-coordinate data.

CAUTION. The default setting is set purposely high. We recommend
A extreme caution and testing before changing this setting. Data rejected
by this command is lost and cannot be regained.

NF - Narrow Bandwidth Profiling Blank after Transmit

Purpose

Format
Range
Default

Description

Notes

Moves the location of first depth cell away from the trans-
ducer head to allow the transmit circuits time to recover
before the receive cycle begins.

NFn
n=01to0 9999 cm
NF1600 (38kHz), NF800 (75kHz), NF400 (150kHz)

NF positions the start of the first depth cell at some verti-
cal distance from the transducer head. This allows the
ADCP transmit circuits time to recover before beginning
the receive cycle. In effect, NF blanks out bad data close
to the transducer head, thus creating a depth window that
reduces unwanted data in the ensemble.

Small NF values may show ringing/recovery problems in
the first depth cells that cannot be screened by the ADCP.
We recommend you set NF to no less than the default
value.

6 NOTE. The default setting for this command is recommended for most
applications.
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NN - Narrow Bandwidth Profiling Number of Profile Depth Cells

Purpose
Format
Range
Default

Description

Sets the number of depth cells collected in each profile.
NNnnn

nnn =1 to 128 depth cells

NN50

NN Sets the number of depth cells over which the ADCP
collects data. The range of the profile is set by the number
of depth cells (NN) times the size of each depth cell (NS).

NP - Narrow Bandwidth Profiling Pings Per Ensemble

Purpose

Format
Range
Default

Description

Notes

Sets the number of narrowband profile pings to average
together in each data ensemble.

NPnnn
nnn =0 to 999 pings
NPO

NP sets the number of narrowband profile pings to average
together in each ensemble before sending profile data.

The ADCP interleaves profile pings with bottom-track
pings (see TP-command).

If NP = zero, the ADCP does not collect narrowband pro-
file data.

6 NOTE. When using VmDas, the typical setup will use single ping (NP1)
when doing Narrow Bandwidth profiling.

NS - Narrow Bandwidth Profiling Depth Cell Size

Purpose
Format

Range

Default

Description

Selects the volume of water for one measurement cell.
NS#n

n =1600 to 6400 cm for 38kHz systems.
n =800 to 3200 cm for 75kHz systems.
n =400 to 1600 cm for 150kHz systems.

NS3200 (38kHz), NS1600 (75kHz), NS800 (150kHz)

NS Sets the size of depth cells over which the ADCP col-
lects data. The range of the profile is set by the number of
depth cells (NN) times the size of each depth cell (NS).
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3.8 Performance and Testing Commands

The ADCP uses the following commands for calibration and testing.

PA - Built-In Tests

Purpose :  Sends and displays the results of a series of ADCP system
diagnostic tests.

Format : PA

Description :  These diagnostic tests check the major ADCP modules and

signal paths. We recommend you run this command be-
fore data collection.

Example : See below.

>PA

RAM test........... PASS

ROM test........... PASS

PC - Show Sensor Data

Purpose : Displays output of various ADCP sensors.

Format . PCnnn

Range : nnn=0to2

Description :  PCO displays the help menu. PC1 is reserved for RDI use.
PC2 shows sensor data for heading, pitch, roll, and tem-
perature.

Examples : See below.

Note :  Heading display is raw data from sensor and does not use

any heading corrections. Heading source will correspond
to source selected by the EZ-command.

>PCO
0=Help;2=Show Sensors

>PC2

Heading Pitch Roll Temperature
(int) (int) (int) cts degs
000.0 +00.0 +00.0 OFF6 -36.3
000.0 +00.0 +00.0 OFF5 -36.2
000.0 +00.0 +00.0 OFF5 -36.2
000.0 +00.0 +00.0 OFF5 -36.2

>
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PD - Data Stream Select

Purpose : Selects the type of ensemble output data structure.
Format : PDn

Range : n=0

Description : The Ocean Surveyor currently supports only the PDO out-

put data structure.

PS - Display System Parameters

Purpose :  Displays ADCP system configuration data.
Format : PSn

Range : n=0to4

Description :  See below.

PSO

PSO displays system configuration info.

>PS0
Frequency: 38400 HZ
Configuration: 4 BEAM, JANUS
Transducer Type: ROUND 36x36
Beamformer Rev: A02 or later
Beam Angle: 30 DEGREES
Beam Pattern: CONVEX
Orientation: DOWN
CPU Firmware: 23.03
FPGA Version: XA
Attitude Sensor: SYNCHRO

PS1

PS1 displays the contents of the PDO fixed leader (i.e., fixed system com-
mands and hardware/firmware information) in Hex-ASCII or binary format
with the Least Significant Byte (LSB) first (see the Output Data Format
book). For example, a Hex-ASCII output may look like this:

>PS1
3300000E0449020000048001002003C80001001564000000000000000000005D1D06043603010100
00270000000000000000006003

>

PS2

PS2 displays the contents of the PDO0 variable leader (i.e., variable system
commands and sensor readings) in Hex-ASCII or binary format with the
Least Significant Byte (LSB) first (see the Output Data Format book). For
example, a Hex-ASCII output may look like this:

>PS2
3D8000000045020D12222808000000A60500007DOEESFEA9002300C8FF0000000000000000000000
0000000000000000000000000000000000000000000724

>
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PS3
PS3 is reserved for RDI use.

PS4
PS4 displays the ping sequence.

>PS4
Ping Sequence: BW
>

PT - Diagnostic Tests

Purpose :  Displays results of the ADCP system diagnostic tests.
Format . PTnnn

Range : n=0to 200

Description :  See below

PTO - Help

Displays the test menu (shown below). As implied by the NOTE, adding
100 to the test number repeats the test continually until the ADCP receives
a <BREAK>. Sending PT200 runs all tests. PT300 runs all tests continu-
ally until the ADCP receives a <BREAK>.

>PTO
Built In Tests

PTO0 = Help

PT1 = NA

PT2 = NA

PT3 = Receive Path Test

PT4 = NA

PT5 = NA

PT6 = Receive Bandwidth Test
PT7 = NA

PT8 = NA

PT9 = NA

NOTE: Add 100 for automatic test repeat
PT200 = All tests

PT3 - Receive Path Test

This test displays receive path characteristics.

>PT3
Correlation Magnitude:
Lag Bml Bm2 Bm3 Bm4

0 1.00 1.00 1.00 1.00
1 0.84 0.67 0.86 0.77
2 0.68 0.32 0.68 0.36
3 0.52 0.10 0.54 0.14
4 0.55 0.11 0.53 0.12
5 0.54 0.01 0.52 0.06
6 0.58 0.06 0.53 0.01
7 0.54 0.08 0.50 0.01

RSSI: 13 11 10 13
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NOTE. The PT3 test does not have a pass/fail condition, but indicates

6 systems parameters sensitive to external interference. PT3 Test is
considered to have normal values if the correlation values at lag 5 and

greater are less than 0.50.

PT6 - Receive Bandwidth Test

This test measures the receive bandwidth of the system.

>pté6
Receive Bandwidth:
Expected Bml Bm2 Bm3 Bm4
3840 3922 3792 3766 3895

NOTE. The PT6 test does not have a pass/fail condition, but indicates

6 systems parameters sensitive to external interference. The PT6 Test is
considered to have normal values if the received bandwidth for each beam

is within + 20% of the expected bandwidth.
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3.9

Timing Commands

The following commands let you set the timing of various profiling func-
tions.

TC - System Timer Value

Purpose : Outputs the system timer raw value.
Format . TC
Description :  For RDI use only.

TE - Time Per Ensemble

Purpose : Sets the minimum interval between data collection cycles
(data ensembles).
Format . TEhhmmssff
Default :00:00:00.00
Range . hh =00 to 23 hours
mm =00 to 59 minutes
ss =00 to 59 seconds
yid =00 to 99 hundredths of seconds
Description :  During the ensemble interval set by TE, the ADCP trans-

mits the number of pings set by the WP, NP, and BP
commands. If TE =0, the ADCP starts collecting the next
ensemble immediately after processing the previous en-

semble.

Example : TE0115300 tells the ADCP to collect data ensembles
every 1 hour, 15 minutes, 30 seconds.

Notes :  The ADCP automatically increases TE if ( (WP + NP +

BP) x TP > TE).

The time tag for each ensemble is the time of the first ping
of that ensemble, not the time of output.
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TP - Time Between Pings

Purpose
Format

Range

Default

Description

Example

Note

Sets the minimum time between pings.

TPmm:ss.ff

mm =00 to 59 minutes

SS =00 to 59 seconds

yid =00 to 99 hundredths of seconds

TP000300 (38kHz), TP000200 (75kHz), TP000100
(150kHz)

The ADCP interleaves individual pings within a group so
they are evenly spread throughout the ensemble. During
the ensemble interval set by TE, the ADCP transmits the
number of pings set by the WP,NP, and BP commands.
TP determines the spacing between the pings. If TP =0,
the ADCP pings as quickly as it can based on the time it
takes to transmit each ping plus the overhead that occurs
for processing.

TP00:00.10 sets the time between pings to 0.10 second.

The ADCP automatically increases TE if ( (WP + NP +
BP) x TP > TE).

TS - Set System Date and Time

Purpose
Format

Range

Description

Example

Sets the ADCP’s internal clock.

TSyymmddhhmmss

yy = year 00-99
mm  =month 01-12
dd =day 01-31

hh = hours 00-23
mm = minutes 00-59
SS = seconds 0-59

When the ADCP receives the carriage return after the TS-
command, it enters the new time into the clock and sets
hundredths of seconds to zero. The clock will continue to
function through and after the transition from 2359
31DEC1999 to 0000 1JAN2000. The clock is also aware
of leap years and the fact that 2000 is a leap year.

TS000617131500 sets the clock to 1:15:00 pm, June 17,
2000.
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3.10

Broad Bandwidth Water-Profiling Commands

The following commands define the criteria used to collect the Broad
Bandwidth (or Wide Bandwidth) water-profile data.

WA — Broad Bandwidth Profiling False Target Threshold

Purpose
Format
Range
Default

Description

Notes

Sets a false target (fish) filter
WAR

n =0 to 255 counts

WA255

The ADCP uses the WA-command to screen profile data
for false targets (usually fish). WA sets the maximum dif-
ference between echo intensity readings among the four
profiling beams. If the WA threshold value is exceeded,
the ADCP rejects velocity data on a cell-by-cell basis for
either the affected beam (fish detected in only one beam)
or for the affected cell in all four beams (fish detected in
more than one beam). This usually occurs when fish pass
through one or more beams.

A WA value of 255 disables this feature. A typical setting
1s 55to 75.

(% NOTE. The default setting for this command is recommended for most
applications.

WC - Broad Bandwidth Profiling Water Correlation Threshold

Purpose
Format
Range
Default

Description

Note

Sets the minimum correlation for valid velocity data.
WCnnn

nnn =0 to 255 counts

WCI120

The ADCP uses WC to screen water-track data for the
minimum acceptable correlation requirements. WC sets
the threshold of this correlation below which the ADCP
flags the data as bad.

The default threshold for all Ocean Surveyor frequencies
i1s 120 counts. A solid target would have a correlation of
255 counts.

6 NOTE. The default setting for this command is recommended for most
applications.
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WD - Broad Bandwidth Profiling Data Out

Purpose : Selects the data types collected by the ADCP.

Format : WD abc de0 000

Range :  Firmware switches (see description)

Default : WDI111 110 000

Description : WD uses firmware switches to tell the ADCP the types of

data to collect. The ADCP always collects header data,
fixed/variable leader data, and checksum data. Setting a
bit to 1 tells the ADCP to collect that data type. The bits
are described as follows:

a = Velocity

b = Correlation

¢ = Echo Intensity
d = Percent Good

e = Status
Example : WD 111 110 000 (default) tells the ADCP to collect veloc-
ity, correlation magnitude, echo intensity, percent good,
and status.
Notes : 1. Each bit can have a value of one or zero: one means

output data; zero means suppress data.
2. If WP =0, the ADCP does not collect water-track data.

3. Spaces in the command line are allowed.

6 NOTE. The default setting for this command is recommended for most
applications.

WE - Broad Bandwidth Profiling Error Velocity Threshold

Purpose : Sets the maximum error velocity for good profile data.
Format : WEnnnn

Range : n=01t09999 mm/s

Default : WE1000

Description : The WE-command sets a threshold value used to flag wa-

ter-current data as good or bad. If the ADCP’s error
velocity value exceeds this threshold, it flags data as bad
for a given depth cell. The WE-command screens for error
velocities in both beam and transformed-coordinate data.

CAUTION. The default setting is set purposely high. We recommend
A extreme caution and testing before changing this setting. Data rejected
by this command is lost and cannot be regained.
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WF - Broad Bandwidth Profiling Blank after Transmit

Purpose

Format
Range
Default

Description

Notes

Moves the location of first depth cell away from the trans-
ducer head to allow the transmit circuits time to recover
before the receive cycle begins.

WFnnnn
nnnn =0 to 9999 cm (328 feet)
WF1600 (38kHz), WF800 (75kHz), WF400 (150kHz)

WF positions the start of the first depth cell at some verti-
cal distance from the transducer head. This allows the
ADCEP transmit circuits time to recover before beginning
the receive cycle. In effect, WF blanks out bad data close
to the transducer head, thus creating a depth window that
reduces unwanted data in the ensemble.

Small WF values may show ringing/recovery problems in
the first depth cells that cannot be screened by the ADCP.
We recommend you set WF to no less than the default
value.

@ NOTE. The default setting for this command is recommended for most
applications.

WN - Broad Bandwidth Profiling Number Of Depth Cells

Purpose

Format
Range
Default

Description

Sets the number of depth cells over which the ADCP col-
lects data.

WNnnn
nnn =001 to 128 depth cells
WN128

The range of the ADCP is set by the number of depth cells
(WN) times the size of each depth cell (WS).

WP - Broad Bandwidth Profiling Pings Per Ensemble

Purpose

Format
Range
Default

Description

Sets the number of broadband profile pings to average to-
gether in each data ensemble.

WPnnn
nnn =0 to 999 pings
WP1

WP sets the number of broadband profile pings to average
together in each ensemble before sending profile data.
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Notes . The ADCP interleaves profile pings with bottom-track
pings (see TP-command).

If WP = zero, the ADCP does not collect broadband pro-
file data.

6 NOTE. When using VmDas, the typical setup will use single ping (WP1)
when doing Broad Bandwidth profiling.

WS - Broad Bandwidth Profiling Depth Cell Size

Purpose :  Selects the volume of water for one measurement cell.
Format . WSnnnn
Range : n=80to 6400 cm for 38kHz systems.

n =40 to 3200 cm for 75kHz systems.
n =20 to 1600 cm for 150kHz systems.
Default : WS3200 (38kHz), WS1600 (75kHz), WS800 (150kHz)

Description :  WN Sets the size of depth cells over which the ADCP col-
lects data. The range of the profile is set by the number of
depth cells (WN) times the size of each depth cell (WS).

WV - Broad Bandwidth Profiling Ambiguity Velocity

Purpose :  Sets the radial ambiguity velocity for broadband profiling.

Format : WVnnn

Range : nnn=0to 390 cm/s

Default : WV390

Description : WYV sets the radial ambiguity velocity for broadband pro-
filing. Velocities above this value may cause ambiguity
errors.

@ NOTE. Itis strongly recommended that the WV command be left at its’
default value of 390.

Narrow Bandwidth Mode Ambiquity

With the default setup, the beam-radial ambiguity velocity Ua is 450 cm/s.
The formula for calculating the max speed in Narrow Bandwidth mode is:

NBmax = Ua / sin(beam angle) / cos(rotation angle)

For a 45-degree rotation, this gives a max horizontal speed of 12.7 m/s or
about 25 knots.
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Broad Bandwidth Mode Ambiquity

The maximum WYV setting is 390 cm/s. This is because the PA transducer
cannot produce a bandwidth wider than that to support larger ambiguity set-
tings (smaller lags than 390 cm/s). Therefore, we have added the capability
to offset the ambiguity lane. The equation for calculating the max speed in
Broad Bandwidth mode is:

BBmax = (Ua + offset) / sin(beam angle) / cos(rotation angle)

The default offset values (&W+00,+00,+195,-195) assume that beam 3 is
forward and have values of:

beam 1: 0
beam 2: 0
beam 3: +195 cm/s
beam 4: -195 cm/s

Consequently, the default max speed in Broad Bandwidth mode for a 45-
degree rotation is:

beam 1: -11 m/s to + 11 m/s
beam 2: -11 m/s to + 11 m/s
beam 3: -5.5 m/s to + 16.5 m/s
beam 4: -5.5 m/s to + 16.5 m/s

Which means the maximum speed is effectively 11 ms/ (22 knots). You can
raise the maximum speed to 16.5 m/s (33 knots) by setting the ambiguity
offset with &W +195,-195,+195,-195.

NOTE. If you set WV above 390, the system will still use 390 because it
@ will not use a shorter lag. No errors will occur by using higher values of
WV390.
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4 Introduction to Output Data Format

This guide shows the Hexadecimal-ASCII format and the format of the
VmDas Short Term Average (STA) and Long Term Average (LTA) files
when using an Ocean Surveyor ADCP (firmware version 23.xx and higher).
The VmDas STA and LTA output can only be binary. We explain the output
data formats in enough detail to let you create your own data processing or
analysis programs.

NOTE. This guide applies to Ocean Surveyor firmware version 23.08.
When new firmware versions are released, some output data formats may
be modified or added. Read the README file on the upgrade disk, or
check RDI's web site for the latest changes.

5 Hexadecimal-ASCIl Output Data

Use the hexadecimal-ASCII (Hex ASCII) format when you are viewing raw
ADCP data on a computer. This format uses the standard ASCII codes for 0
through F to represent numeric values as hexadecimal digits. Other
standard ASCII characters (text) and control commands (carriage return,
line feed, end of file, etc.) are interpreted normally. In the Hex ASCII mode,
the ADCP sends data in one line of ASCII characters. There are no carriage
returns and/or line feed sequences (CR/LF) sent from the ADCP. The CRT
provides a CR/LF after 60 characters. Figure 4, page 50 shows the Hex
ASCII data format for one ensemble and how it looks on a CRT display.
The ADCP by default is set to collect velocity, correlation data, echo
intensity, and percent good data.

The data, preceded by ID code 7F7F, contains header data (explained in
Table 11, page 68). The fixed and variable leader data is preceded by ID
codes 0000 and 8000, (explained in Table 12, page 69 and Table 13, page
72). The ADCP always collects Header and Leader.

The remaining lines include velocity (ID Code: 0001), correlation magni-
tude (0002), and echo intensity (0003). The final field is a data-validity
checksum. Table 14, page 74 through Table 24, page 86 define these fields.
Figure 5, page 51 shows the format of the Hex ASCII output data for the
sample data in Figure 4, page 50.
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5.1 How to Decode an ADCP Ensemble

Use the “Binary Header Data Format,” page 55 to locate the offset to the
specific ID of the data type you wish to decode. Table 10 shows some of
the most common IDs.

Table 10: Data IDs

D' ID? Description

TF7F TFT7F Header

0000 0001 Fixed Leader

0080 0081 Variable Leader

0100 0101 Velocity Profile Data

0200 0201 Correlation Profile Data
0300 0301 Echo Intensity Profile Data
0400 0401 Percent Good Profile Data
0500 0501 Status Profile Data

0600 0601 Bottom Track Data

2000 2000 Navigation

3000 3000 Binary Fixed Attitude

3040 - 30F0 3040 —30F0 Binary Variable Attitude

Note 1 — If only WP > 1 or NP > 1
Note 2 — If both WP > 1 and NP > 1

Once the ID of the data type is located use the data format section to locate
the bytes you wish to decode using the data format for your ADCP (i.e.
BroadBand, Workhorse, or Ocean Surveyor)

L

NOTE. Each type of ADCP (BroadBand, Workhorse, and Ocean

Surveyor) can have slight differences in their data formats. For example,

differences occur in the variable leader when bytes were added for

WorkHorse pressure sensor data. This same type of thing can happen in

the fixed leader data format.
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Hex Data Bytes

Offset 0123456789 ABCDETF
0000 7F7FB3010008160048008400D5002701
0010 51017B01A50100000E0449020000040A
0020 01002003C80001000064000000000000
0030 000000005D0100000000010100000000
0040 00000000000000008000010000010100
0050 00005F000000E0040000000000000000
0060 230027F3000000000000000000000000
0070 00000000000000000000000000000000
0080 00000000000601000000461400050000
0090 00000000000000000000000000800080
00A0 00800080000000000000000000000000
00BO 00000000000000800080008000800000
00Co 00000000000064646464881317162308
00DO 00000000000001008000800080008000
00EO 80008000800080008000800080008000
00FO0 80008000800080008000800080008000
0100 80008000800080008000800080008000
0110 80008000800080008000800080008000
0120 80008000800080000200000000000000
0130 00000000000000000000000000000000
0140 00000000000000000000000000000000
0150 00000300000000000000000000000000
0160 00000000000000000000000000000000
0170 00000000000000000000000005000000
0180 00000000000000000000000000000000
0190 00000000000000000000000000000000
01A0 00000000000310003000000000000000
01BO 00000000000000000000000000000000
0l1cCo 000000000000000000E8B8300000000000
01DO0 00000000000000000000000000000000
01EO 00000000000000000000000000000000
01FO0 000000000000000000000000007727
Figure 4. HexAscii PD0 Output Data Format

£

NOTE. The values listed here are simulated data for one ensemble with
ten depth cells and WP > 1 or NP > 1 (not both). Figure 5, page 51 shows
a detailed view of the data format. 16-Bit Data words are sent LSB first

followed by the MSB.

Examples:

The offset to the checksum word is sent as B3 01 (LSB, MSB). Read this

as 01B3 h, which is the offset to the checksum 2777 h.

The address offset for the first data type is sent 16 00 (LSB, MSB). Read
this as 0016 h, which is the offset to the Fixed Leader ID code 0000 (see

Table 10, page 49).

page 50

RD Instruments




Ocean Surveyor Commands and Output Data Format

Figure 5. HexAscii Standard Output Data Format
Header Header ID Data ID Offset to Cksum Spare # of data types
Data 7F 7F B301 00 08
Address Offsets for Data Types
#1 #2 #3 #4 #5 #6 #7 #8
1600 4800 8400 D500 2701 5101 7BO01 A501
Fixed Fixed Leader ID
Leader 0000 .
Data fv fr cfg Res Res #bm WN #Pings WS WF WM Res #cr %Good
OE 04 4902 00 00 04 0A 0100 2003 C800 01 00 0O 64
Err Vel TPmmsshh EA EB EZ Sensor disl WT WL WA Res LagD
0000 000000 0000 0000 5D 01 0000 0000 0101 00 00 0000
Res
0000000000000000
Variable Variable Leader ID
Leader 8000 .
Data ENS Date yymmdd Time hhmmsshh #MSB res EC ED EH EP
0100 000101 0000005F 00 0000 E004 0000 0000 0000
ER ES ET
0000 2300 27F3
res
0000000000000000000000000000000000000000000000000000000000000000
Velocity Velocity ID
Data 0001
Depth Cell #1 Depth Cell #2 Depth Cell #3
1 2 3 4 1 2 3 4 1 2 3 4
0080 0080 0080 0080 0080 0080 0080 0080 0080 0080 0080 0080
Depth Cell #4 - Depth Cell #10
1 2 3 4 - 1 2 3 4
0080 0080 0080 0080 0080 0080 0080 0080
Correlation Correlation Magnitude ID
Magnitude oL
Cell#l Cell#2 Cell#3 Cell#4 — Cell#1lo0
12 3 4 1 2 3 4 1 2 3 4 1 2 3 4 —> 1 2 3 4
00 00 00 00O 0O OO0 OO OO 00 OO OO OO OO 00 00 00 — 00 00 00 00
Echo In- Echo Intensity ID
tensity o0
Cell#l Cell#2 Cell#3 Cell#4 — Cell#lo0
i 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 —> 1 2 3 4
00 00 00O 00O 0O 00O OO OO 00 OO OO OO OO 00 OO0 00 — 00 00 00 00
Status Status ID
Data 0005
Cell#l Cell#2 Cell#3 Cell#4 — Cell#lo0
i 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 —> 1 2 3 4
00 00 00O 00O 0O 00O OO OO 00 OO OO OO OO OO0 OO 00O — 00 00 00 00

Continued next page.
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Figure 2.

HexAscii Standard Output Data Format (Continued)

Bottom-
Track

Bottom Track ID
0006

BP Res BC BA
0100 0000 46 14

%$Good Mode
00 05

Err Vel
0000

Reserved
00000000

BT Range
Bml Bm2 Bm3 Bm4
0000 0000 0000 00O0O

BT Velocity BT Corr Mag
Bml Bm2 Bm3 Bm4 1 2 3 4
0080 0080 0080 0080 00 00 00 0O

BTEA BT%G Reserved
1 2 3 4 1 2 3 4 1T
00 00 00 00 00 00 0O 00 00OOOOOOOOOOO

Ref Velocity RLCM Reserved RLPG BX

Bnl Bm2 Bm3 Bma 1 2 3 4 T 1 2 3 4 1T
0080 0080 0080 0080 00 00 00 00 00000000 64 64 64 64 8813

RSSI Gain BT Range
1 2 3 4 7T 1 2 3 4
17 16 23 08 00 00 00 00 00

Fixed
Attitude

Fixed Attitude ID
0030

EE EF EH EI EJ EP EU EV
0000000000000000 OO 0OOOO 0000 OOOO 0000000000 OO 0000
EZ

0000000000000000

Variable
Attitude

Variable Attitude ID
30E8

Wtr/BT Data Type 1 NB Water Instrument Data

Hdg Pitch Roll Hdg
00 00 00 00

Wtr/BT Data Type 1
Hdg Pitch Roll Hdg
00 00 00 00

Wtr/BT Data Type 1
Hdg Pitch Roll Hdg
00 00 00 00

Wtr/BT Data Type 1

Rate Pitch Rate Roll Rate
00 00

NB Water Ship Data
Rate Pitch Rate Roll Rate
00 00

BT Instrument Data
Rate Pitch Rate Roll Rate
00 00

BT Ship Data

Hdg Pitch Roll Hdg Rate Pitch Rate Roll Rate
00 00 00 00 00 00

Reserved

03100C33010005000000FFFF0001

Checksum

7727

£

NOTE. This figure lists all bytes in order of output from the ADCP. All 16-
bit word values must be byte-swapped to convert them to their proper
values. For example, the Variable Leader ID word shown as 80 00 h has
the value 0080 h when properly converted and WP > 1 or NP > 1 (not
both). See Table 10, page 49 for the IDs when both WP > 1 and NP > 1.
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6.1

Binary Output and VmDas

The Ocean Surveyor binary output data buffer contains header data, leader
data, velocity, correlation magnitude, echo intensity, percent good, and a
checksum. The Ocean Surveyor collects all data in the output buffer during
an ensemble. The VmDas program writes this Ocean Surveyor output into
the *.ENR files and then inserts the navigation data before the checksum
(and reserved bytes) when it saves the *.STA and *.LTA files.

Figure 6, page 53 shows the format of this buffer and the sequence in which
the VmDas program creates the *.STA and *.LTA files. Figure 8, page 55
through Figure 18, page 67 show the format of the individual items that
make up the binary output buffer. Table 11, page 68 through Table 24, page
86 lists the format, bytes, fields, scaling factors, and a detailed description
of every item in the binary output buffer.

Binary Standard Output Data Buffer Format

Always Output HEADER (6 BYTES + [2 x No. OF DATA TYPES])
FIXED LEADER DATA (50 BYTES)
VARIABLE LEADER DATA (58 BYTES)

WD or ND VELOCITY (2 BYTES + 8 BYTES PER DEPTH CELL)
command

CORRELATION MAGNITUDE (2 BYTES + 4 BYTES PER DEPTH CELL)
WP or NP
command ECHO INTENSITY (2 BYTES + 4 BYTES PER DEPTH CELL)

PERCENT GOOD (2 BYTES + 4 BYTES PER DEPTH CELL)
STATUS (2 BYTES + 4 BYTES PER DEPTH CELL)

BP command BOTTOM-TRACK (81 BYTES)

FIXED ATTITUDE (41 BYTES)

VARIABLE ATTITUDE (12 BYTES PER DATA TYPE)

NAVIGATION (78 BYTES) (VmDas ENS, ENX, STA, and LTA files only)

Always Output RESERVED (14 BYTES)
CHECKSUM (2 BYTES)

Figure 6. Binary Standard Output Data Buffer Format (WP or NP
Command)

NOTE. Figure 6 shows the binary output data buffer format when WP >
@ zero or NP > zero (one or the other, not both). See Figure 7, page 54 for
the output buffer when both WP and NP > zero.
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Always Output

HEADER (6 BYTES + [2 x No. OF DATA TYPES])

FIXED LEADER DATA (50 BYTES)

VARIABLE LEADER DATA (58 BYTES)

WD command
WP command

VELOCITY (2 BYTES + 8 BYTES PER DEPTH CELL)

CORRELATION MAGNITUDE (2 BYTES + 4 BYTES PER DEPTH CELL)

ECHO INTENSITY (2 BYTES + 4 BYTES PER DEPTH CELL)

PERCENT GOOD (2 BYTES + 4 BYTES PER DEPTH CELL)

STATUS (2 BYTES + 4 BYTES PER DEPTH CELL)

BP command

BOTTOM-TRACK (81 BYTES)

VARIABLE LEADER DATA (58 BYTES)

ND command
NP command

VELOCITY (2 BYTES + 8 BYTES PER DEPTH CELL)

CORRELATION MAGNITUDE (2 BYTES + 4 BYTES PER DEPTH CELL)

ECHO INTENSITY (2 BYTES + 4 BYTES PER DEPTH CELL)

PERCENT GOOD (2 BYTES + 4 BYTES PER DEPTH CELL)

STATUS (2 BYTES + 4 BYTES PER DEPTH CELL)

BP command

BOTTOM-TRACK (81 BYTES)

FIXED ATTITUDE (41 BYTES)

VARIABLE ATTITUDE (12 BYTES PER DATA TYPE)

NAVIGATION (78 BYTES) (VmDas ENS, ENX, STA, and LTA files only)

Always Output RESERVED (14 BYTES)
CHECKSUM (2 BYTES)
Figure 7. Binary Standard Output Data Buffer Format (WP and NP

Command)

Some data outputs are in bytes per depth cell. For example, if the WN-
command (number of depth cells) = 23, and the following data are selected
for output, the required data buffer storage space is 792 bytes per ensemble:

WD-Command =WD 111 100 000 (default), WP-Command = zero,
BP-Command > zero, NP-Command > zero, EE-Command = EE11111100

(Default)

50 Bytes
58 Bytes
42 Bytes
186 Bytes
94 Bytes
94 Bytes
81 Bytes
43 Bytes
50 Bytes
78 Bytes
14 Bytes
2 Bytes

of
of
of
of
of
of
of
of
of
of
of
of

Header Data (6+2x8)

Fixed Leader Data (fixed)
Variable Leader Data (fixed)
Velocity Data (2+8x23)
Correlation Magnitude Data (2+4x23)
Echo Intensity (2+4x23)

Bottom Track Data (fixed)

Fixed Attitude Data (fixed)
Variable Attitude Data (2+4x12)
Navigation Data (fixed)
Reserved for RDI Use (fixed)
Checksum Data (fixed)

792 Bytes

of

data per ensemble
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6.2 Binary Header Data Format

BIT POSITIONS
BYte | 7 |6 | s | a3 ] 2|1 0]
1 HEADER ID (7Fh)
2 DATA SOURCE ID (7Fh)
3 NUMBER OF BYTES IN ENSEMBLE LSB
4 MSB
5 SPARE
6 NUMBER OF DATA TYPES
7 OFFSET FOR DATA TYPE #1 LSB
8 MSB
9 OFFSET FOR DATA TYPE #2 LSB
10 MSB
11 OFFSET FOR DATA TYPE #3 LSB
12 MSB
i (SEQUENCE CONTINUES FORUP TON DATA |
TYPES)
2N+5 OFFSET FOR DATA TYPE #N LSB
2N+6 MSB
Figure 8. Binary Header Data Format

6 NOTE. This data is always output in this format.

6.3 Binary Fixed Leader Data Format

BYTE

© 0o N o g A W N -

-
o

BIT POSITIONS
7|6|5|4|3|2|1|0
FIXED LEADER ID 00h

00h
CPU F/W VER.
CPU FAW REV.

SYSTEM CONFIGURATION

RESERVED

NUMBER OF BEAMS

NUMBER OF CELLS {WN}

LSB
MSB

LSB
MSB

Continued next page
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Continued from previous page

11 NUMBER OF PINGS LSB
12 MSB
13 DEPTH CELL LENGTH {WS} LSB
14 MSB
15 BLANK AFTER TRANSMIT {WF} LSB
16 MSB
17 SIGNAL PROCESSING MODE {WM}
18 RESERVED
19 NUMBER CODE REPS
20 PERCENT GOOD MINIMUM {WG}
21 ERROR VELOCITY MAXIMUM {WE}
22
23 TPP MINUTES
24 TPP SECONDS
25 TPP HUNDREDTHS {TP}
26 COORDINATE TRANSFORMATION {EX}
27 HEADING ALIGNMENT {EA} LSB
28 MSB
29 HEADING BIAS {EB} LSB
30 MSB
31 SENSOR SOURCE {EZ}
32 SENSORS AVAIL
33 BIN 1 DISTANCE LSB
34 MSB
35 XMIT PULSE LENGTH LSB
36 BASED ON {WT} MSB
37 REF LAYER (starting cell)
38 REF LAYER (ending cell)
39 FALSE TARGET THRESH {WA}
40 RESERVED
41 TRANSMIT LAG DISTANCE LSB
42 MSB
43 RESERVED
l l
50

Figure 9.  Binary Fixed Leader Data Format

6 NOTE. This data is always output in this format.
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6.4 Binary Variable Leader Data Format

BYTE

© 00 N O a »p WO N -

N N N DD N N N N NN 22 a4 A a a a a4 a a o
S © o N o O A W N 2 O © ® N o o A~ W N o~ O

58

Figure 10.

BIT POSITIONS

7|6|5|4|3|2|1|0

VAR LEADER ID 80h
00h

ENSEMBLE
NUMBER

SYSTEM DATE YEAR

MONTH

DAY

SYSTEM TIME HOUR

MINUTE

SECOND

HUNDREDTHS

ENSEMBLE # MSB

RESERVED

SPEED OF SOUND {EC}

DEPTH OF TRANSDUCER {ED}

HEADING {EH}

PITCH (TILT 1) {EP}

ROLL (TILT 2) {ER}

SALINITY {ES}

TEMPERATURE {ET}

RESERVED

LSB
MSB
LSB
MSB

LSB
MSB
LSB
MSB
LSB
MSB
LSB
MSB
LSB
MSB
LSB
MSB
LSB
MSB
LSB
MSB

Binary Variable Leader Data Format

@ NOTE. This data is always output in this format.
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6.5

Binary Velocity Data Format

BIT POSITIONS
Byie| s | 6 | s | 4 | 3 | 2 | 1 | o
1 VELOCITY ID ooh | LsB
2 oth | MsB
3 DEPTH CELL #1. VELOCITY 1 LSB
4 MSB
5 DEPTH CELL #1, VELOCITY 2 LSB
6 MSB
7 DEPTH CELL #1, VELOCITY 3 LSB
8 MSB
9 DEPTH CELL #1, VELOCITY 4 LSB
10 MSB
11 DEPTH CELL #2. VELOCITY 1 LSB
12 MSB
13 DEPTH CELL #2, VELOCITY 2 LSB
14 MSB
15 DEPTH CELL #2, VELOCITY 3 LSB
16 MSB
17 DEPTH CELL #2, VELOCITY 4 LSB
18 MSB
1L (SEQUENCE CONTINUES FOR UP TO 128 CELLS) L
1019 DEPTH CELL #128. VELOCITY 1 LSB
1020 MSB
1021 DEPTH CELL #128, VELOCITY 2 LSB
1022 MSB
1023 DEPTH CELL #128, VELOCITY 3 LSB
1024 MSB
1025 DEPTH CELL #128, VELOCITY 4 LSB
1026 MSB
Figure 11. Binary Velocity Data Format

6 NOTE. The number of depth cells is set by the WN-command.
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6.6 Binary Correlation Magnitude, Echo Intensity,
and Status Data Format

BIT POSITIONS

BYTE?/S|6|5|4|3|2|1

1 ID CODE

2

3 DEPTH CELL #1, FIELD #1

4 DEPTH CELL #1, FIELD #2

5 DEPTH CELL #1, FIELD #3

6 DEPTH CELL #1, FIELD #4

7 DEPTH CELL #2, FIELD #1

8 DEPTH CELL #2, FIELD #2

9 DEPTH CELL #2, FIELD #3

10 DEPTH CELL #2, FIELD #4

. (SEQUENCE CONTINUES FOR UP TO 128 BINS)
511 DEPTH CELL #128, FIELD #1
512 DEPTH CELL #128, FIELD #2
513 DEPTH CELL #128, FIELD #3
514 DEPTH CELL #128, FIELD #4

LSB

MSB

Figure 12. Binary Correlation Magnitude, Echo Intensity, and Status
Data Format

6 NOTE. The number of depth cells is set by the WN-command.
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6.7

Binary Bottom-Track Data Format

BYTE#

© 0o N o g A W N -

- A A A
w N =~ O

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

BIT POSITIONS
|6|5|4|3|2|1|0
BOTTOM-TRACK ID 00h LSB
06h MSB
LSB
BOTTOM-TRACK # OF PINGS {BP}
MSB
LSB
RESERVED
MSB
BT CORR MAG MIN {BC}
BT EVAL AMP MIN {BA}
RESERVED
BOTTOM TRACK MODE {BM}
ERROR VELOCITY MAXIMUM {BE}
RESERVED
N
LSB
BEAM#1 BT RANGE
MSB
LSB
BEAM#2 BT RANGE
MSB
LSB
BEAM#3 BT RANGE
MSB
LSB
BEAM#4 BT RANGE
MSB
LSB
BEAM#1 BT VEL
MSB
LSB
BEAM#2 BT VEL
MSB
LSB
BEAM#3 BT VEL
MSB
LSB
BEAM#4 BT VEL
MSB

Continued next page
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Continued from previous page

33 BEAM#1 BT CORR.
34 BEAM#2 BT CORR.

35 BEAM#3 BT CORR.

36 BEAM#4 BT CORR.

37 BEAM#1 EVAL AMP

38 BEAM#2 EVAL AMP

39 BEAM#3 EVAL AMP

40 BEAM#4 EVAL AMP

41

) RESERVED i
70

71 BT MAXIMUM DEPTH {BX} LSB
72 MSB
73 BM#1 RSSI AMP

74 BM#2 RSSI AMP

75 BM#3 RSSI AMP

76 BM#4 RSSI AMP

77 GAIN

78 (*SEE BYTE 17) MSB
79 (*SEE BYTE 19) MSB
80 (*SEE BYTE 21) MSB
81 (*SEE BYTE 23) MSB

Figure 13. Binary Bottom-Track Data Format

@ NOTE. This data is output only if the BP-command is >0 and PDO is
selected.
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6.8

Binary Fixed Attitude Data Format

BIT POSITIONS
BYE| 7 | e | s | 4 | 3 | 2 | 1] o
1 00h
FIXED ATTITUDE ID
2 30h
3
4
5
Attitude Output Coordinates and

6

Processing Control using Interpolated Attitude
7

(EE)
8
9
10
11 External Pitch/Roll Scaling (EF)
12
13 Fixed Heading Scaling (EH)
14
15
Roll Misalignment (El)
16
17
Pitch Misalignment (EJ)
18
19
20
21 User Input for Pitch, Roll, and Coordinate Frame (EP)
22
23
24 User Input for Up/Down Orientation (EU)
25
User Input for Heading Bias/Variation/Synchro Offset (EV)

26
27 Sensor Source (EZ)
\2
34

Figure 14. Binary Fixed Attitude Data Format

LSB
MSB

6 NOTE. This data is always output in this format.
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6.9 Binary Variable Attitude Data Format

BYTE

© O N O O A WO N -~

-
o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

BIT POSITIONS
(e [ [« [s[2]]
VARIABLE ATTITUDE ID LSB
3040 - 30FC MSB
LSB
Heading Water/Bottom Ping Type 1
MSB
LSB
Pitch Water/Bottom Ping Type 1
MSB
LSB
Roll Water/Bottom Ping Type 1
MSB
LSB
Heading Rate Water/Bottom Ping Type 1
MSB
LSB
Pitch Rate Water/Bottom Ping Type 1
MSB
LSB
Roll Rate Water/Bottom Ping Type 1
MSB
LSB
Heading Water/Bottom Ping Type 2
MSB
LSB
Pitch Water/Bottom Ping Type 2
MSB
LSB
Roll Water/Bottom Ping Type 2
MSB
LSB
Heading Rate Water/Bottom Ping Type 2
MSB
LSB
Pitch Rate Water/Bottom Ping Type 2
MSB
LSB
Roll Rate Water/Bottom Ping Type 2
MSB
(Sequence Continues up to 8 Water/Bottom Ping Types) d

Continued next page
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Continued from previous page

75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
%
97
98

LSB
Heading Water/Bottom Ping Type 7
MSB
LSB
Pitch Water/Bottom Ping Type 7
MSB
LSB
Roll Water/Bottom Ping Type 7
MSB
LSB
Heading Rate Water/Bottom Ping Type 7
MSB
LSB
Pitch Rate Water/Bottom Ping Type 7
MSB
LSB
Roll Rate Water/Bottom Ping Type 7
MSB
LSB
Heading Water/Bottom Ping Type 8
MSB
LSB
Pitch Water/Bottom Ping Type 8
MSB
LSB
Roll Water/Bottom Ping Type 8
MSB
LSB
Heading Rate Water/Bottom Ping Type 8
MSB
LSB
Pitch Rate Water/Bottom Ping Type 8
MSB
LSB
Roll Rate Water/Bottom Ping Type 8
MSB

Figure 15. Binary Variable Attitude Data Format

03

NOTE. The number of Water/Bottom Ping Types varies based on the
setting of the EE, WP, NP, and BP commands.
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6.10 Binary Navigation Data Format

BIT POSITIONS

BYTE# | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
1 NAVIGATION ID 00h LSB
2 20h MSB
3 UTC DAY
4 UTC MONTH
5 LSB

UTC YEAR
6 MSB
7 LSB
8
UTC TIME OF FIRST FIX
9
10 MSB
11 LSB
12
PC CLOCK OFFSET FROM UTC
13
14 MSB
15 LSB
16
FIRST LATITUDE
17
18 MSB
19 LSB
20
FIRST LONGITUDE
21
22 MSB
23 LSB
24
UTC TIME OF LAST FIX
25
26 MSB
27 LSB
28 MSB
LAST LATITUDE
29 LSB
30 MSB
31 LSB
32 MSB
LAST LONGITUDE

33 LSB
34 MSB

Continued next page
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Continued from previous page

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

68

LSB
AVG SPEED
MSB
LSB
AVG TRACK TRUE
MSB
LSB
AVG TRACK MAGNETIC
MSB
LSB
SPEED MADE GOOD
MSB
LSB
DIRECTION MADE GOOD
MSB
RESERVED
FLAGS
RESERVED
LSB
ADCP ENSEMBLE NUMBER
MSB
LSB
ADCP ENSEMBLE YEAR
MSB
ADCP ENSEMBLE DAY
ADCP ENSEMBLE MONTH
ADCP ENSEMBLE TIME
LSB
PITCH
MSB
LSB
ROLL
MSB
LSB
HEADING
MSB

Continued next page
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Continued from previous page

69 LSB
NUMBER OF SPEED AVG

70 MSB

71 LSB
NUMBER OF TRUE TRACK AVG

72 MSB

73 LSB
NUMBER OF MAG TRACK AVG

74 MSB

75 LSB

NUMBER OF HEADING AVG

76 MSB

7 LSB
NUMBER OF PITCH/ROLL AVG

78 MSB

Figure 16. Binary Navigation Data Format

@ NOTE. This data is output in this format only by the VmDas program in the
STA and LTA data files.

6.11 Binary Reserved BIT Use

BIT POSITIONS
BYTE 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
1
! RESERVED FOR RDI USE !
14

Figure 17. Binary Reserved BIT Use

@ NOTE. This data is always output in this format.

6.12 Binary Checksum Data Format

BIT POSITIONS

BYTE | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
! CHECKSUM DATA LS8
2 MSB

Figure 18. Binary Checksum Data Format

@ NOTE. This data is always output in this format.
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7 Binary Output Buffer - Detailed Description

Table 11 through Table 24, page 86 lists the format, bytes, fields, scaling
factors, and a detailed description of every item in the binary output buffer.

71

Binary Header Data Format

Header information is the first item sent by the ADCP to the output buffer.
The ADCP always sends the Least Significant Byte (LSB) first.

Table 11: Binary Header Data Format
Hex Binary Field Description
Digit Byte
1,2 1 HDR ID / Header  Stores the header identification byte (7Fh).
ID
3,4 2 HDR ID / Data Stores the data source identification byte (7Fh for the ADCP).
Source ID
5-8 3,4 Bytes / Number This field contains the number of bytes from the start of the
of bytes in en- current ensemble up to, but not including, the 2-byte check-
semble sum.
9,10 5 Spare Undefined.
11,12 6 No. DT/ Number  This field contains the number of data types selected for col-
of Data Types lection. By default, fixed/variable leader, velocity, correlation
magnitude, echo intensity, and percent-good are selected for
collection. This field will therefore have a default value of six
(4 data types + 2 for the Fixed/Variable Leader data).
13-16 7,8 Address Offset This field contains the internal memory address offset where
for Data Type #1  the ADCP will store information for data type #1 (with this
|/ Offset for Data firmware, always the Fixed Leader). Adding "1" to this offset
Type #1 number gives the absolute Binary Byte number in the ensem-
ble where Data Type #1 begins (the first byte of the ensemble
is Binary Byte #1).
17-20 9,10 Address Offset This field contains the internal memory address offset where
for Data Type #2  the ADCP will store information for data type #2 (with this
|/ Offset for Data firmware, always the Variable Leader). Adding "1" to this
Type #2 offset number gives the absolute Binary Byte number in the
ensemble where Data Type #2 begins (the first byte of the
ensemble is Binary Byte #1).
21-24 11,12 Address Offsets These fields contain internal memory address offset where
thru thru for Data Types the ADCP will store information for data type #3 through data
2n+13  2n+5, #3-n / Offset for type #n. Adding "1" to this offset number gives the absolute
to 2n+6 Data Type #3 Binary Byte number in the ensemble where Data Types #3-n
2n+16 through #n begin (first byte of ensemble is Binary Byte) #1).
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7.2

Binary Fixed Leader Data Format

Fixed Leader data refers to the non-dynamic ADCP data that only changes
when you change certain commands. Fixed Leader data also contain hard-
ware information. The ADCP always sends Fixed Leader data as output
data (LSBs first). See “Command Descriptions,” page 6 for detailed de-
scriptions of commands used to set these values.

Table 12: Binary Fixed Leader Data Format
Hex Binary Field Description
Digit Byte
1-4 1,2 FID / Fixed Stores the Fixed Leader identification word (00 00h).
Leader ID
5,6 3 fv/ CPU F/W Contains the version number of the CPU firmware.
Ver.
7,8 4 fr/ CPU F/W Contains the revision number of the CPU firmware.
Rev.
9-12 5,6 Sys Cfg/ System  This field defines the ADCP hardware configuration. Convert
Configuration this field (2 bytes, LSB first) to binary and interpret as follows.
LSB
BITS 7 654 3210
----- 0 00 75-kHz SYSTEM
----- 0 01 150-kHz SYSTEM
----- 010 300-kHz SYSTEM
----- 011 600-kHz SYSTEM
----- 100 1200-kHz SYSTEM
----- 101 2400-kHz SYSTEM
----- 110 38-kHz SYSTEM
- - - -0 - - - CONCAVE BEAM PAT.
- - - -1- - - CONVEX BEAM PAT.
- - 00 - - - - SENSOR CONFIG #1
- -01- - - - SENSOR CONFIG #2
- -10- - - - SENSOR CONFIG #3
R XDCR HD NOT ATT.
e XDCR HD ATTACHED
0 - - - - - - - DOWN FACING BEAM
1 - - - - - - - UP-FACING BEAM
MSB
BITS 7 654 3210
------ 0 0 15E BEAM ANGLE
------ 0 1 20E BEAM ANGLE
------ 1 0 30E BEAM ANGLE
------ 1 1 OTHER BEAM ANGLE
0100 - - - - 4-BEAM JANUS CONFIG
0101-- - - 5-BM JANUS CFIG DEMOD)
1111-- - - 5-BM JANUS CFIG. (2 DEMD)
Example: Hex 5249 (i.e., hex 49 followed by hex 52) identi-
fies a 150-kHz system, convex beam pattern, down-facing,
30E beam angle, 5 beams (3 demods).
13,14 7 Reserved Always 0
15,16 8 Reserved Always 0

Continued next page
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Table 12: Binary Fixed Leader Data Format (Continued)
Hex Binary Field Description
Digit Byte
17,18 9 #Bm / Number of  Contains the number of beams used to calculate velocity data
Beams (not physical beams). The ADCP needs only three beams to
calculate water-current velocities. The fourth beam provides
an error velocity that determines data validity. If only three
beams are available, the ADCP does not make this validity
check. The Percent-Good Data Format has more information.
19,20 10 WN / Number of  Contains the number of depth cells over which the ADCP
Cells collects data (WN-command).
Scaling: LSD = 1 depth cell; Range = 1 to 128 depth cells
21-24 11,12 WP / Pings Per Contains the number of pings averaged together during a
Ensemble data ensemble (WP-command). If WP =0, the Ocean Sur-
veyor does not collect the WD water-profile data. Note: The
Ocean Surveyor automatically extends the ensemble interval
(TE) if the product of WP and time per ping (TP) is greater
than TE (i.e., if WP x TP > TE).
Scaling: LSD = 1 ping; Range = 0 to 16,384 pings
25-28 13,14 WS / Depth Cell Contains the length of one depth cell (WS-command).
Length
g Scaling: LSD = 1 centimeter; Range = 1 to 6400 cm (210 feet)
29-32 15,16 WEF / Blank after ~ Contains the blanking distance used by the ADCP to allow the
Transmit transmit circuits time to recover before the receive cycle be-
gins (WF-command).
Scaling: LSD = 1 centimeter; Range = 0 to 9999 cm (328
feet)
33,34 17 Singal Process- Contains the Signal Processing Mode.
ing Mode
35,36 18 Reserved Always 0
37,38 19 cri / No. code Contains the number of code repetitions in the transmit pulse.
reps Scaling: LSD = 1 count; Range = 0 to 255 counts
39,40 20 WG/ %Gd Mini-  Contains the minimum percentage of water-profiling pings in
mum an ensemble that must be considered good to output velocity
data (WG-command).
Scaling: LSD = 1 percent; Range = 1 to 100 percent
41-44 21,22 WE / Error Veloc-  This field, initially set by the WE-command, contains the ac-
ity Threshold tual threshold value used to flag water-current data as good or
bad. If the error velocity value exceeds this threshold, the
Workhorse flags all four beams of the affected bin as bad.
Scaling: LSD =1 mm/s; Range = 0 to 5000 mm/s
45,46 23 Minutes These fields, set by the TP-command, contain the amount of
time between ping groups in the ensemble. NOTE: The
47,48 24 Seconds Ocean Surveyor automatically extends the ensemble interval
4950 25 Hundredths (setby TE) if (WP x TP > TE).
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Table

12:

Binary Fixed Leader Data Format (Continued)

Hex
Digit

Binary
Byte

Field

Description

51,52

53-56

57-60

61,62

63,64

65-68

69-72

26

27,28

29,30

31

32

33,34

35,36

EX/ Coord
Transform

EA / Heading
Alignment

EB / Heading
Bias

EZ / Sensor
Source

SA / Sensors
Avail

dis1/Bin 1 dis-

tance

WT Xmit pulse
length

Contains the coordinate transformation processing parame-
ters (EX-command). These firmware switches indicate how
the Ocean Surveyor collected data.

NO TRANSFORMATION (BEAM COORDINATES)
INSTRUMENT COORDINATES
SHIP COORDINATES

EARTH COORDINATES

TILTS (PITCH AND ROLL)
OR EARTH TRANSFORMATION
3-BEAM SOLUTION USED IF ONE BEAM IS
BELOW THE CORRELATION THRESHOLD SET
BY THE WC-COMMAND

BIN MAPPING USED

xxx00xxXxX
XxXx01xXxXxX
xxx10xXXxX
xXxx11xXXX
XXXXX1XX

USED IN SHIP

XXXXXX1X

XXXXXXX1 =

Contains a correction factor for physical heading misalign-
ment (EA-command).

Scaling: LSD = 0.01 degree; Range = -179.99 to 180.00 de-
grees

Contains a correction factor for electrical/magnetic heading
bias (EB-command).

Scaling: LSD =0.01 degree; Range =-179.99 to 180.00
degrees

Contains the selected source of environmental sensor data
(EZ-command). These firmware switches indicate the follow-
ing.
Field
bdblooeeed
bodboooed
XXXIXXXX
XXXXIXXX
XXXXXIXX
XXXXXX1X
XXXXXXX1 =

NOTE: If the field = 0, or if the sensor is not available, the
ADCP uses the manual command setting. If the field = 1, the
ADCP uses the reading from the internal sensor or an exter-
nal synchro sensor (only applicable to heading, roll, and
pitch). Although you can enter a "2" in the EZ-command
string, the ADCP only displays a 0 (manual) or 1 (int/ext sen-
sor).

Description

calculates EC from ED, ES, and ET

uses ED from depth sensor

uses EH from transducer heading sensor
uses EP from transducer pitch sensor
uses ER from transducer roll sensor
uses ES from conductivity sensor

uses ET from transducer temp sensor

This field reflects what sensors are available. The bit pattern
is the same as listed for the EZ-command (above), except
that the EC bit is always zero because there is no speed of
sound sensor.

This field contains the distance to the middle of the first depth
cell (bin). This distance is a function of depth cell length
(WS), the profiling mode (WM), the blank after transmit dis-
tance (WF), and speed of sound.

Scaling: LSD = 1 centimeter; Range = 0 to 65535 cm (2150
feet)

This field, set by the WT-command, contains the length of the
transmit pulse. When the ADCP receives a <BREAK> signal,
it sets the transmit pulse length as close as possible to the
depth cell length (WS-command). This means the ADCP
uses an WT command of zero. However, the WT field con-
tains the actual length of the transmit pulse used.

Scaling: LSD = 1 centimeter; Range = 0 to 65535 cm (2150
feet)
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Table 12: Binary Fixed Leader Data Format (Continued)

Hex Binary Field Description
Digit Byte

73-76 37,38 Reserved Always 1,1

77,78 39 Reserved Always 0

79,80 40 Reserved Always 0

81-84 41,42 LagD / Transmit This field, determined mainly by the setting of the WM-
lag distance command, contains the distance between pulse repetitions.

Scaling: LSD = 1 centimeter; Range = 0 to 65535 centimeters

7.3 Binary Variable Leader Data Format

Variable Leader data refers to the dynamic ADCP data (from clocks and
sensors) that change with each ping. The ADCP always sends Variable
Leader data as output data (LSBs first). See “Command Descriptions,”
page 6 for detailed descriptions of commands used to set these values.

Table 13: Binary Variable Leader Data Format

Hex Binary Field Description

Digit Byte

1-4 1,2 VID / Variable Stores the Variable Leader identification word (80 00h).
Leader ID

5-8 3,4 Ens / Ensemble This field contains the sequential number of the ensemble to
Number which the data in the output buffer apply.

Scaling: LSD =1 ensemble; Range = 1 to 65,535 ensembles

NOTE: The first ensemble collected is #1. At “rollover,” we
have the following sequence:

1 = ENSEMBLE NUMBER 1

2
65535 = ENSEMBLE NUMBER 65,535 [ ENSEMBLE
0 = ENSEMBLE NUMBER 65,536 | #MSB FIELD
1 = ENSEMBLE NUMBER 65,537 L (BYTE 12) INCR.
9,10 5 RTC Year These fields contain the time from the ADCP’s real-time clock
(RTC) that the current data ensemble began. The TS-
112 6 RTC Month command (Set Real-Time Clock) initially sets the clock. The
13,14 7 RTC Day ADCP does account for leap years.
15,16 8 RTC Hour
17,18 9 RTC Minute
19,22 10 RTC Second
21,22 11 RTC Hundredths

Continued Next Page

Table 13: Binary Variable Leader Data Format (continued)

Hex Binary Field Description
Digit Byte
23-24 12 Ensemble # MSB  This field increments each time the Ensemble Number field

(bytes 3,4) “rolls over.” This allows ensembles up to
16,777,215. See Ensemble Number field above.
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Table 13:

Binary Variable Leader Data Format (continued)

Hex
Digit

Binary
Byte

Field

Description

25-28
29-32

33-36

37-40

41-44

45-48

49-52

53-56

57-84

13,14
15,16

17,18

19,20

21,22

23,24

25,26

27,28

29-58

Reserved

EC / Speed of
Sound

ED / Depth of
Transducer

EH / Heading

EP / Pitch (Tilt 1)

ER/Roll (Tilt 2)

ES / Salinity

ET / Temperature

Reserved

Always 0

Contains either manual or calculated speed of sound informa-
tion (EC-command).

Scaling: LSD = 1 meter per second; Range = 1400 to 1600
m/s

Contains the depth of the transducer below the water surface
(ED-command). This value may be a manual setting or a
reading from a depth sensor.

Scaling: LSD = 1 decimeter; Range = 1 to 9999 decimeters

Contains the ADCP heading angle (EH-command). This
value may be a manual setting or a reading from a heading
sensor.

Scaling: LSD =0.01 degree; Range = 000.00 to 359.99 de-
grees

Contains the ADCP pitch angle (EP-command). This value
may be a manual setting or a reading from a tilt sensor. Posi-
tive values mean that Beam #3 is spatially higher than Beam
#4.

Scaling: LSD = 0.01 degree; Range = -20.00 to +20.00 de-
grees

Contains the ADCP roll angle (ER-command). This value
may be a manual setting or a reading from a tilt sensor. For
up-facing ADCPs, positive values mean that Beam #2 is spa-
tially higher than Beam #1. For down-facing ADCPs, positive
values mean that Beam #1 is spatially higher than Beam #2.

Scaling: LSD = 0.01 degree; Range = -20.00 to +20.00 de-
grees

Contains the salinity value of the water at the transducer head
(ES-command). This value may be a manual setting or a
reading from a conductivity sensor.

Scaling: LSD = 1 part per thousand; Range = 0 to 40 ppt

Contains the temperature of the water at the transducer head
(ET-command). This value may be a manual setting or a
reading from a temperature sensor.

Scaling: LSD = 0.01 degree; Range = -5.00 to +40.00 de-
grees

Always 0
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7.4

Binary Velocity Data Format

The ADCP packs velocity data for each depth cell of each beam into a two-
byte, two's-complement integer [-32768, 32767] with the LSB sent first.
The ADCP scales velocity data in millimeters per second (mm/s). A value
of -32768 (8000h) indicates bad velocity values.

Table 14: Binary Velocity Data Format

Hex Binary Field Description

Digit Byte

1-4 1,2 Velocity ID Stores the velocity data identification word (00 01h).

5-8 3,4 Depth Cell 1, Stores velocity data for depth cell #1, velocity 1. See above.
Velocity 1

9-12 5,6 Depth Cell 1, Stores velocity data for depth cell #1, velocity 2. See above.
Velocity 2

13-16 7,8 Depth Cell 1, Stores velocity data for depth cell #1, velocity 3. See above.
Velocity 3

17-20 9,10 Depth Cell 1, Stores velocity data for depth cell #1, velocity 4. See above.
Velocity 4

21- 11- Cells 2 - 128 (if These fields store the velocity data for depth cells 2 through

2052 1026 used) 128 (depending on the setting of the WN-command). These

fields follow the same format as listed above for depth cell 1.
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7.5 Binary Correlation Magnitude Data Format

Correlation magnitude data for Broad Bandwidth ensembles give the
magnitude of the normalized echo autocorrelation at the lag used for
estimating the Doppler phase change. The ADCP represents this magnitude
by a linear scale between 0 and 255, where 255 is perfect correlation (i.e., a
solid target).

Correlation magnitude data for Narrow Bandwidth ensembles give the
magnitude of the energy (power) in the low pass filter. Values of 170 to 190
counts represent normal levels. Lower values mean a reduced signal to
noise ratio.

Table 15:  Binary Correlation Magnitude Data Format

Hex Binary Field Description

Digit Byte

1-4 1,2 ID Code Stores the correlation magnitude data identification word (00

02h).

5,6 3 Depth Cell 1, Stores correlation magnitude data for depth cell #1, beam #1.
Field 1 See above.

7,8 4 Depth Cell 1, Stores correlation magnitude data for depth cell #1, beam #2.
Field 2 See above.

9,10 5 Depth Cell 1, Stores correlation magnitude data for depth cell #1, beam #3.
Field 3 See above.

11,12 6 Depth Cell 1, Stores correlation magnitude data for depth cell #1, beam #4.
Field 4 See above.

13- 7- Cells 2 - 128 (if These fields store correlation magnitude data for depth cells 2

1028 514 used) through 128 (depending on the WN-command) for all four

beams. These fields follow the same format as listed above
for depth cell 1.
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7.6

1.7

Binary Echo Intensity Data Format

The echo intensity scale factor is about 0.45 dB per ADCP count. The
ADCP does not directly check for the validity of echo intensity data.

Table 16: Binary Echo Intensity Data Format

Hex Binary Field Description
Digit Byte
1-4 1,2 ID Code Stores the echo intensity data identification word (00 03h).
5,6 3 Depth Cell 1, Stores echo intensity data for depth cell #1, beam #1. See
Field 1 above.
7,8 4 Depth Cell 1, Stores echo intensity data for depth cell #1, beam #2. See
Field 2 above.
9,10 5 Depth Cell 1, Stores echo intensity data for depth cell #1, beam #3. See
Field 3 above.
11,12 6 Depth Cell 1, Stores echo intensity data for depth cell #1, beam #4. See
Field 4 above.
13- 7-514 Cells 2 - 128 (if These fields store echo intensity data for depth cells 2 through
1028 used) 128 (depending on the WN-command) for all four beams.
These fields follow the same format as listed above for depth
cell 1.

Binary ADCP Status Data Format

These fields contain information about the status and quality of ADCP data.
A value of zero means the measurement was good. A value of one means
the measurement was bad.

Table 17: Binary ADCP Status Data Format

Hex Binary Field Description

Digit Byte

1-4 1,2 ID Code Stores the status data identification word (00 05h).

5,6 3 Depth cell 1, Stores status data for depth cell #1, beam #1. See above.
Field 1

7,8 4 Depth cell 1, Stores status data for depth cell #1, beam #2. See above.
Field 2

9,10 5 Depth cell 1, Stores status data for depth cell #1, beam #3. See above.
Field 3

11,12 6 Depth cell 1, Stores status data for depth cell #1, beam #4. See above.
Field 4

13 - 7-514 Depth cells 2 - These fields store status data for depth cells 2 through 128

1028 128 (if used) (depending on the WN-command) for all four beams. These

fields follow the same format as listed above for depth cell 1.

page 76

RD Instruments



Ocean Surveyor Commands and Output Data Format

7.8 Binary Bottom-Track Data Format

The LSB is always sent first. See “Command Descriptions,” page 6 for de-
tailed descriptions of commands used to set these values.

Table 18: Binary Bottom-Track Data Format
Hex Digit Binary Field Description
Byte

1-4 1,2 ID Code Stores the bottom-track data identification word (00
06h).

5-8 3,4 BP / BT # Pings Stores the BP-command. If BP = zero, the ADCP
does not collect bottom-track data. The ADCP
automatically extends the ensemble interval (TE) if
BP x TP > TE.

9-12 5,6 Reserved Reserved

13,14 7 BC / BT Corr Mag Stores the minimum correlation magnitude value

Min (BC-command).
Scaling: LSD = 1 count; Range = 0 to 255 counts

15,16 8 BA /BT Eval Amp Stores the minimum evaluation amplitude value

Min (BA-command).
Scaling: LSD = 1 count; Range = 1 to 255 counts

17,18 9 Reserved Reserved — always 0

19,20 10 BM/BT Mode Stores the bottom-tracking mode (BM-command).

21-24 11,12 BE/BT Err Vel Max Stores the error velocity maximum value (BE-
command).

Scaling: LSD =1 mm/s; Range = 0 to 5000 mm/s (0
= did not screen data)

25-32 13-16 Reserved Reserved

33-48 17-24 BT Range / Beam Contains the two lower bytes of the vertical range

#1-4 BT Range from the ADCP to the sea bottom (or surface) as
determined by each beam. This vertical range does
not consider the effects of pitch and roll. When bot-
tom detections are bad, BT Range = 0. See bytes
78 through 81 for MSB description and scaling.
Scaling: LSD =1 cm; Range = 0 to 65535 cm

49-64 25-32 BT Velocity / Beam The meaning of the velocity depends on the EX

#1-4 BT Vel (coordinate system) command setting. The four

velocities are as follows:

a) Beam Coordinates: Beam 1, Beam 2, Beam 3,
Beam 4

b) Instrument Coordinates: 1->2, 4->3, toward face,
error

c) Ship Coordinates: Stbd, Fwd, Upward, Error
d) Earth Coordinates: East, North, Upward, Error

Continued next page
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Table 18: Binary Bottom-Track Data Format (Continued)
Hex Digit Binary Field Description
Byte
65-72 33-36 BTCM /Beam #1-4 Contains the correlation magnitude in relation to the
BT Corr. sea bottom (or surface) as determined by each
beam. Bottom-track correlation magnitudes have
the same format and scale factor as water-profiling
magnitudes.
73-80 37-40 BTEA / Beam #1-4 Contains the evaluation amplitude of the matching
filter used in determining the strength of the bottom
BT Eval Amp echo.
Scaling: LSD = 1 count; Range = 0 to 255 counts
81-88 41-44 Reserved Reserved
89-100 45-50 Reserved Reserved
101-140 51-70 Reserved Reserved
141-144 71,72 BX /BT Max. Depth Stores the maximum tracking depth value
(BX-command).
Scaling: LSD = 1 decimeter; Range = 80 to 9999
decimeters
145-152 73-76 RSSI/Bm #1-4 RSSI Contains the Receiver Signal Strength Indicator
Amp (RSSI) value in the center of the bottom echo as
determined by each beam.
Scaling: LSD" = 0.45 dB per count; Range = 0 to 255
counts
153,154 77 GAIN Contains the Gain level for shallow water. See WJ-
command.
155-162 78-81 BT Range MSB/Bm  Contains the most significant byte of the vertical

#1-4

range from the ADCP to the sea bottom (or surface)
as determined by each beam. This vertical range
does not consider the effects of pitch and roll. When
bottom detections are bad, BT Range=0. See bytes
17 through 24 for LSB description and scaling.

Scaling: LSD = 65,536 cm, Range = 65,536 to
16,777,215 cm
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7.9

Binary Fixed Attitude Data Format

Fixed Attitude data refers to the dynamic ADCP data (from heading, pitch,
and roll sensors) that change with each ping. The ADCP will output Fixed
Attitude data as output data (LSBs first). See “Command Descriptions,”
page 6 for detailed descriptions of commands used to set these values.

Table 19: Binary Fixed Attitude Data Format
Hex Binary Field Description
Digit Byte
1-4 1,2 FAID / Fixed Stores the Fixed Attitude identification word (00 30h).
Attitude ID

5-20 3-10 Attitude Output Stores the setting of the EE command; a user input for the
Coordinates Variable Attitude data to be output.

21,22 11 External Stores the setting of the EF command; a user input for scaling
Pitch/Roll Scaling the external synchro input for pitch and roll.

23-28 12-14 Fixed Heading Stores the setting of the EH command; a user input for head-
Scaling ing.

29-32 15,16 Roll Misalign- Stores the setting of the EI command; a user input for the roll

ment misalignment.

33-36 17,18 Pitch Misalign- Stores the setting of the EJ command; a user input for the

ment pitch misalignment.

37-46 19-23 Pitch, Roll and Stores the setting of the EP command; a user input for the

Coordinate pitch, roll, and coordinate (instrument or ship) frame.
Frame

47,48 24 Orientation Stores the setting of the EU command; a user input for the
up/down orientation.

49-52 25,26 Heading Offset Stores the setting of the EV command; a user input for the
heading offset due to heading bias, variation, or synchro ini-
tialization.

53-68 27-34 Sensor Source Stores the setting of the EZ command; a user input defining

the use of internal, external, or fixed sensors.
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7.10 Binary Variable Attitude Data Format

Fixed Attitude data refers to the dynamic ADCP data (from heading, pitch,
and roll sensors) that change with each ping. The ADCP will output Fixed
Attitude data as output data (LSBs first). See “Command Descriptions,”
page 6 for detailed descriptions of commands used to set these values.

The Variable Attitude identification word varies depending on the setting of
the EE, NP, WP BP, and BK commands. See Table 20 for details on which
ID to expect based on these command settings.

Table 20: Variable Attitude Identification Word

EEbitsab  #HPR (WPys) #HPR (WPgs) #HPR (BPgs) #HPR (WMgg) Data Type ID

00 X X X X No Output
Instrument

01 0 0 0 0 3040h
01 0 0 0 1 3044h
01 0 0 1 0 3048h
01 0 0 1 1 304Ch
01 0 1 0 0 3050h
01 0 1 0 1 3054h
01 0 1 1 0 3058h
01 0 1 1 1 305Ch
01 1 0 0 0 3060h
01 1 0 0 1 3064h
01 1 0 1 0 3068h
01 1 0 1 1 306Ch
01 1 1 0 0 3070h
01 1 1 0 1 3074h
01 1 1 1 0 3078h
01 1 1 1 1 307Ch
Ship

10 0 0 0 0 3080h
10 0 0 0 1 3084h
10 0 0 1 0 3088h
10 0 0 1 1 308Ch
10 0 1 0 0 3090h
10 0 1 0 1 3094h
10 0 1 1 0 3098h
10 0 1 1 1 309Ch
10 1 0 0 0 30A0h
10 1 0 0 1 30A4h
10 1 0 1 0 30A8h
10 1 0 1 1 30ACh
10 1 1 0 0 30B0Oh
10 1 1 0 1 30B4h
10 1 1 1 0 30B8h
10 1 1 1 1 30BCh

Continued next page
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Table 20: Variable Attitude Identification Word (continued)
EE bitsab  #HPR (WPng) #HPR (WPgg) #HPR (BPgs) #HPR (WMgg) Data Type ID
Instrument and Ship
11 0 0 0 0 30C0h
11 0 0 0 2 30C4h
11 0 0 2 0 30C8h
11 0 0 2 2 30CCh
11 0 2 0 0 30D0h
11 0 2 0 2 30D4h
11 0 2 2 0 30D8h
11 0 2 2 2 30DCh
11 2 0 0 0 30EOh
11 2 0 0 2 30E4h
11 2 0 2 0 30E8h
11 2 0 2 2 30ECh
11 2 2 0 0 30FOh
11 2 2 0 2 30F4h
11 2 2 2 0 30F8h
11 2 2 2 2 30FCh
Table 21: Binary Variable Attitude Data Format
Hex Binary Field Description
Digit Byte
1-4 1,2 VAID / Variable Stores the Variable Attitude identification word (range 3040 to
Attitude ID 30FC, see Table 20, page 80).
5-8 3,4 Heading Wa- Stores the Heading value for the first Ping Type recorded. A
ter/Bottom Ping Ping Type is defined based on the EE command setting and
Type 1 then on the NP, WP, BP, and BK commands. The EE com-
mand decides if the heading data for this Ping Type will be
relative to the Instrument or Ship coordinate. The NP, WP,
BP, and BK commands decide if the heading data for this
Ping Type will be for the Narrow Bandwidth Water Ping, the
Broad Bandwidth Water Ping, the Bottom Track Ping, or the
Bottom Water Reference Layer Ping.
9-12 5,6 Pitch Wa- Stores the Pitch value for the first Ping Type recorded. A
ter/Bottom Ping Ping Type is defined based on the EE command setting and
Type 1 then on the NP, WP, BP, and BK commands. The EE com-
mand decides if the pitch data for this Ping Type will be rela-
tive to the Instrument or Ship coordinate. The NP, WP, BP,
and BK commands decide if the pitch data for this Ping Type
will be for the Narrow Bandwidth Water Ping, the Broad
Bandwidth Water Ping, the Bottom Track Ping, or the Bottom
Water Reference Layer Ping.
13-16 7,8 Roll Wa- Stores the Roll value for the first Ping Type recorded. A Ping

ter/Bottom Ping
Type 1

Type is defined based on the EE command setting and then
on the NP, WP, BP, and BK commands. The EE command
decides if the roll data for this Ping Type will be relative to the
Instrument or Ship coordinate. The NP, WP, BP, and BK
commands decide if the roll data for this Ping Type will be for
the Narrow Bandwidth Water Ping, the Broad Bandwidth Wa-
ter Ping, the Bottom Track Ping, or the Bottom Water Refer-
ence Layer Ping.

Continued next page
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Table 21:

Binary Variable Attitude Data Format (continued)

Hex
Digit

Binary
Byte

Field

Description

17-20

21-24

25-28

29-196

9,10

11,12

13,14

15-98

Heading Rate
Water/Bottom
Ping Type 1

Pitch Rate Wa-
ter/Bottom Ping
Type 1

Roll Rate Wa-
ter/Bottom Ping
Type 1

Ping Types 2-8 if
used

Stores the Heading Rate value for the first Ping Type re-
corded. A Ping Type is defined based on the EE command
setting and then on the NP, WP, BP, and BK commands. The
EE command decides if the heading rate data for this Ping
Type will be relative to the Instrument or Ship coordinate. The
NP, WP, BP, and BK commands decide if the heading rate
data for this Ping Type will be for the Narrow Bandwidth Wa-
ter Ping, the Broad Bandwidth Water Ping, the Bottom Track
Ping, or the Bottom Water Reference Layer Ping.

Stores the Pitch Rate value for the first Ping Type recorded.

A Ping Type is defined based on the EE command setting and
then on the NP, WP, BP, and BK commands. The EE com-
mand decides if the pitch rate data for this Ping Type will be
relative to the Instrument or Ship coordinate. The NP, WP,
BP, and BK commands decide if the pitch rate data for this
Ping Type will be for the Narrow Bandwidth Water Ping, the
Broad Bandwidth Water Ping, the Bottom Track Ping, or the
Bottom Water Reference Layer Ping.

Stores the Roll Rate value for the first Ping Type recorded. A
Ping Type is defined based on the EE command setting and
then on the NP, WP, BP, and BK commands. The EE com-
mand decides if the roll rate data for this Ping Type will be
relative to the Instrument or Ship coordinate. The NP, WP,
BP, and BK commands decide if the roll rate data for this Ping
Type will be for the Narrow Bandwidth Water Ping, the Broad
Bandwidth Water Ping, the Bottom Track Ping, or the Bottom
Water Reference Layer Ping.

Repeat of the previous 12 bytes for each Ping type.

NOTE: Ping Types are defined in the order of NP, WP, BP,
and BK. Ping Type 1 output will be the first command that is
greater than 1. That is, if NP>1 and WP=0 then Ping Type 1
will be for the value for the Narrow Bandwidth Water Ping. If
NP=0 and WP>0 then Ping Type 1 will be for the value for the
Broad Bandwidth Water Ping. The first command setting in
the order of NP, WP, BP, and BK that is greater than zero
becomes Ping Type 1. Then based on the EE command this
data may be relative to the instrument or to the ship. If both
instrument and ship are selected by the EE command then
the Ping Type 1 will be instrument and Ping Type 2 will be
ship.
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7.11 Binary Navigation Data Format

These fields contain the Navigation Data. This data is only recorded in the
STA and LTA files created by the RDI Windows software program VmDas.
The LSB is always sent first. See “Command Descriptions,” page 6 for de-
tailed descriptions of commands used to set these values.

Table 22: Binary Navigation Data Format
Hex Digit Binary Field Description
Byte

1-4 1,2 ID Code Stores the sum of velocities identification word
(2000h).

5-6 3 UTC Day This field contains the UTC Day.

7-8 4 UTC Month This field contains the UTC Month.

9-12 5,6 UTC Year This field contains the UTC Year, i.e. i.e. 07CF = 1999

13-20 7-10 UTC Time of first UTC time since midnight; LSB = 0.01 seconds

fix
21-28 11-14 PC Clock offset PC Time — UTC (signed); LSB = milliseconds
from UTC

29-36 15-18 First Latitude This the first latitude position received after the previ-
ous ADCP ping.
LSB=approx. 8E-8 deg (32-bit BAM)
In the BAM (Binary Angular Measure) format, the most
significant bit of the word has a weight of 180 degrees,
and you keep dividing by 2 as you proceed to the right.
The lease significant bit for a 32-bit BAM is about 8E-8
arc degrees (180/2*"), or just under 1 cm of longitudinal
distance at the equator, where 1 arc minute = 1 Nauti-
cal mile. If you interpret the BAM word as an unsigned
number, the range is 0 to (360-Isb) degrees, and if you
interpret the BAM as a signed number, the range is —
180 to (180-Isb) degrees. The least significant bit for a
16-bit BAM is about 0.0055 degrees (180/215). Some
32-bit BAM examples are:
UNSIGNED
0x40000000 90 degrees
0x80000000 180 degrees
0xC0000000 270 degrees
OxXFFFFFFFF 360 degrees minus one LSB degrees
SIGNED
0x40000000 90 degrees
0x80000000 minus 180 degrees
0xC0000000 minus 90 degrees
OxFFFFFFFF minus one LSB degrees

37-44 19-22 First Longitude This is the first longitude position received after the
previous ADCP ping.
LSB=approx. 8E-8 deg (32-bit BAM)

45-52 23-26 UTC Time of last Time since midnight UTC; LSB=1E-4 seconds

fix

Continued next page
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Table 22: Binary Navigation Data Format (Continued)
Hex Digit Binary Field Description
Byte

53-60 27-30 Last Latitude This is the last latitude position received prior to the
current ADCP ping.
LSB=approx. 8E-8 deg (32-bit BAM)

61-68 31-34 Last Longitude This is the last longitude position received prior to the
current ADCP ping.
LSB=approx. 8E-8 deg (32-bit BAM)

69-72 35,36 Avg Speed Average Navigational Speed mm/sec (signed)

73-76 37,38 Avg Track True Average True Navigational Ship Track Direction
LSB=approx. 0.0055 deg (16-bit BAM)

77-80 39,40 Avg Track Mag- Average Magnetic Navigational Ship Track Direction

netic LSB=approx. 0.0055 deg (16-bit BAM)
81-84 41,42 Speed Made Good Speed calculated between navigation positions.

(SMG)

LSB=one mm/sec (signed)

The Speed Made Good (SMG) and Direction Made
Good (DMG) quantities are calculated from the naviga-
tion fixes that enter the system between ADCP out-
puts, and are calculated as follows:

If:

alat(i) = the average of the latitudes of the nav fixes in
interval i

alon(i) = the average of the longitudes of the nav fixes
in interval i

Ta(i) = the average of the time of validity of the nav
fixes in interval i

dLat = the difference in average latitude between aver-
aging intervals

dLon = the difference in average longitude between
averaging intervals

VelMGn (i) = the velocity made good in the North direc-
tion for interval i

VelMGe (i) = the velocity made good in the East direc-
tion for interval i

LatToDist (dLat) is a function that converts delta Lati-
tude to a distance

LonToDist (dLon) is a function that converts delta Lon-
gitude to a distance

Smg (i) = speed made good in interval i
Dmg (i) = direction made good in interval i

Then:

dLat = (aLat (i-1) — aLat (i))

dLon = (aLon (i-1) — aLon (i)

VelMgn (i) = LatToDist (dLat) / (Ta(i-1) — Ta(i))
VelMge (i) = LonToDist (dLon) / (Ta(i-1) — Ta(i))
Smg(i) = sqrt(VelMGn(i)*2 + VelMGe(i)*2)
Dmg(i) = atan(VelMGe(i) / VelMGn(i))
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Table 22: Binary Navigation Data Format (Continued)
Hex Digit Binary Field Description
Byte
85-88 43,44 Direction Made Direction calculated between navigation positions.
Good (DMG) LSB = approx. 0.0055 deg (16-bit BAM)
89-92 45,46 Reserved Reserved for RDI use.
93-96 47,48 Flags Describes the validity of the data. Each bit has repre-
sents a separate flag and has its own meaning 1=true,
O=false. The flag bits are defined as follows:
bit 0 = Data updated
bit 1 = PSN Valid
bit 2 = Speed Valid
bit 3 = Mag Track Valid
bit 4 = True Track Valid
bit 5 = Date/Time Valid
bit 6 = SMG/DMG Valid
bit 7 = Pitch/Roll Valid
bit 8 = Heading Valid
bit 9 = ADCP Time Valid
bit 10 = Clock Offset Valid
bit 11 = Reserved
bit 12 = Reserved
bit 13 = Reserved
bit 14 = Reserved
bit 15 = Reserved
97-100 49,50 Reserved Reserved for RDI use.
101-108 51-54 ADCP Ensemble This field contains the sequential number of the en-
Number semble to which the data in the output buffer apply.
Scaling: LSD =1 ensemble; Range = 1 to
4,294,967,296 ensembles
109-112 55,56 ADCP Ensemble This field contains the ADCP year, i.e. 07CFH = 1999
Year
113-114 57 ADCP Ensemble This field contains the ADCP day.
Day
115-116 58 ADCP Ensemble This field contains the ADCP month.
Day
117-124 59-62 ADCP Ensemble Number of seconds since midnight; LSB = 0.01 sec-
Time onds
125-128 63,64 Pitch Pitch angle. LSB = approx. 0.0055 deg (16-bit BAM).
Pitch is positive when bow is higher than stern.
129-132 65,66 Roll Roll angle. LSB =approx. 0.0055 deg (16-bit BAM).
Roll is positive when the port side is higher than the
starboard side.
133-136 67,68 Heading Heading input. LSB =approx. 0.0055 deg (16-bit BAM)
137-140 69,70 Number of Speed The number of speed samples averaged since the
Samples Averaged previous ADCP ping.
141-144 71,72 Number of True The number of True Track samples averaged since the
Track Samples previous ADCP ping.
Avg
145-148 73,74 Number of Mag- The number of Magnetic Track samples averaged
netic Track Sam- since the previous ADCP ping.
ples Avg
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Table 22: Binary Navigation Data Format (Continued)

Hex Digit Binary Field Description
Byte
140-152 75,76 Number of Head- The number of Heading samples averaged since the
ing Samples Aver-  previous ADCP ping.
aged
153-156 77,78 Number of The number of Pitch/Roll samples averaged since the
Pitch/Roll Samples  previous ADCP ping.
Averaged

712 Binary Reserved for RDI Format

Table 23: Binary Reserved for RDI Format

Hex Binary Field Description

Digit Byte

1-28 1-14 Reserved for This field is for RDI (internal use only).
RDI's use

713 Binary Checksum Data Format

Table 24: Binary Checksum Data Format

Hex Binary Field Description
Digit Byte
1-4 1,2 Checksum Data This field contains a modulo 65536 checksum. The ADCP

computes the checksum by summing all the bytes in the out-
put buffer excluding the checksum.
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Program Options

FROM NAV DEVICE

Communications | ADCP Selup | Recarding| Transforms | Averaging | Data Sercering | User Exts | Simulated Inputs |

TOGYRO  POWER TO ENSEMBLE-OUT e Cunent Seting

ELECTRONICS CHASSIS s COM Port Setup — = Ethemet Setup —
(REAR VIEW) = GOEF Tnput [7 COM1, 9600H.3,1 (a7
€ Navigation Input [HMEA) I~ Nere, 4800,M,8,1 ™ M
= £ BiPH Input (NMEA) ™ MNone, 4800.N,8,1 ™ M
& ot1t)o
Tt TN T  Ensemble Output (Binary LTA] I Nore, 9500, 8,1 I~ 54330000

R RSTANATS c 2o

ALL RIGHTS RESERL € Ensemble Output (ASCII) ™ MNone, S600.N, 8,1 ™ 5433:00.00
" Speed Log Output ™ Mane, 9800.N,8,1 ™ 54340000
[-Set L

Com Port BaudRale:  Pariy: DataBits:  Stop Bits:

¥ Enable Seial (SRS I E=TO I N A I CIEA N - EI

Remate IP Part Remote IP Address or Host Name

o
a a
s = = Enatip et |D | Sel
SERIAL CABLE
~Set Enserble Output Configuiation
TRIGGER IN/OUT Data type switches (check the bases for the data to output) veloctyRet [ 7]
IS leaden J= Etiomrack = Hvigetan
I= | elacty) [ Edholrtensty I Carzlatien Lo
COMPUTER I=| Eercert oo 1= Gieius Stat Bin
End Bin:
Data Select: <
/O CABLE oK || gancel | e | Hep |
Step 4. On the Options menu, click Edit Data Options.
Click the Communications tab and set the communications
[ ] . .
| | settings with the ADCP and NMEA ports.
TRANSDUCER
Program Options
Step 1. Connect the Ocean Surveyor and computer as Conmuricnons FOCP S | | T | v Dt S| Ui x| Simamsios
shown above. [ e
O UseBoens | 55 e Paramets [P SetProcessing bsde
Fizli20) Nurnber of Bins: 1 resclutior (sfiar range]|
% DumbTerm - COM1: (O] %] BinSize: [p meters = i esaion (lora vere)
Flle Edit ¥iew Transfer Tooks Window Help Blank Distance: meters
Transducer [ e
0 — & Depih
i EEN 5 =1E
_CDMI " Ping as fast as possiole ¥ SetBTion/afl  €0ff %00
St fins betrresn ensembles
P 05 ADCP Test 3 Ensemble Time [ seconds Masirmum Bange: [500 meters
E P~ S L
P The following tests are basic tests which will confirm that your system 1= |85 Sereanipe I 5o ersonine
P is ready for use. Some tests will need to be run with the system in Cllrtema{Sensor ClteralSersor
P water. vYou will be prompted when this is necessary. ) el it Gy (Bunchie/Btene ] 0 Ertemel inea Gyre (Byrehe)
P
P connect the 0s apck to power and the pC as described in the manual. ~ADCP Sewpile
P Turn on power To the OS5 ADCP. o I
P Cormand File
F The results of all tests will be printed to the screen and saved to the Freview | [E\Frogram FileshRD Instrumentstmb as\0 5 38BBDEF tat Browse.
P log f1le os_RSLTS.TxT.  The file 0S_RSLTS.TxT with the results of this
P test will he created in the same directory as the DUMBTERM program is
E running from. LS = e |
3
P The following tests will be performed:
3 .
P PT8 ram verification Test Step 5 C“Ck the ADCP Setup tab Set the Ensemble
P PTS roM wverification Test . .
P PTS  Interfernce verlfication Test o Time to the value shown below. Select the Use File button
andwi erification Tes - .
and choose a default command file for your ADCP, and load
Feady [COM1: [9600. N, 6,1 [FZ SciptON_ [F3 LogON [F4 45T 4

it into VmDas using the Browse button.

Step 2. Run the DumbTerm script file OStest.txt to verify the Ensemble Time

Ocean Surveyor IS funCt'on'ng properly. Frequency (kHz) w Bottom Track (sec) w/o Bottom Track (sec)
38 4 2

B vmDas - vmDas1 ==

File View Options Conwol Chatt Window Help 75 2 1

B <VmDas1> =[Ol 150 1 1
=

el EEE

= = Program Options [ x]
& Profiles Ship Track 1 1 Keep on screen
ﬁﬂ _&1&1 Q Commurications | ADCP Setup Fesording | Transforms | Averaging | Data Screening | User Exis | Simulsted Inputs |

€ Ship Track 2

|- Deployment Files

Raw Velocity Raw Data Quality

Hame:

10 5 0 5 10 10 -5 0 5 10 ra—— [ Jhederloyment nunberdoplyed hee o autmatcalychooen by
1 1 1 1 1 ' - the saltware each tme data s callected of repracessed. Change

the number to ovenide the software's chaice.

M Size (MB): [1423

I Dual Oulput Directories

T N S ememenees
: : : : : : Brinay Pathy [CAADINADCRY Biowse,

Backup Path: |E “RDI"ADCP Biouse

Depth (m) Depth (m)

Bin | Depth fm) | Bral (m/s) | Bri2imds) | Brod (mds) | B (mrs) | Ampd ficts) [ Amp2 fots) | Ampa (ots) | Ampd (ots) [ Cor fots) | Cor2 fets) [ Ce

ol | Bl
[JEnsiO closed  [_]NAV IO closed ¢

Step 3. Start VmDas. On the File menu, click Collect Data. X ] e |t | ve |

On the Options menu, click Load. Select the Default.ini file Step 6. Click the Recording tab. Set the deployment name
and click Open. and path to where the data files are recorded.
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| ADCP Sstup | Recording ms | Averaging | Data Sereering | User Exits| Simulated Inputs |
~Senso
p

-

© Pich/Rol s

i edto ADCP (1] € Down € Convet
V' Alow 3-Beam Salutions " Pitch Ais Fised to ADCP (2)  Up " Concave

 BinMay @ Instumert Default 3 + Instument ;. Instrument
Elils @ © Detsit © Defout

~Headling T ~Beam
@ apcP & ADCP @ Instument Default
© NMEAHDT € NMEA/PRDID © Fised

€ MMEA/HDG € Ficed Tilts: 30 deg
€ NMEAPRDID [0 Pich deg]
 Fived Heatling [ Reldes]

fi deg

[~ Heading Correction
I~ Enable
(5 R 3
L2} EOR ¥ T

HgT =HdgM +Ksin[HelgM + phi) + EV + EA

- Velocity Sealing
I~ Enable

T Prolis/wT

[ Battom Tik

Heading Correction Parameters:

[3 Corcel | ey | Heb |

Step 7. Click the Transforms tab and verify the Transform
Type, Sensor Configuration, Orientation, Heading
Source, Tilt Source, Beam Angle, and Heading
Correction are set to your input. Click OK.

Save ¥YmDas Settings To File [¥mDasAutoConfig.INI):
el o el @ o
%] Defaultini
File name: I Save I
Save as type: IUser Option Files [*.ini) j Cancel |/

o

Step 8. On the Options menu, click Save As. The options
may be saved to a file for later retrieval.

ADCP Setup: =]
—>0pening ADCP port... Successful _

—>Waking up ADCP [up to 20 second timeout]...
Ocean Surveyor Broadband{Narrowband ADCP
RD Instruments [c] 1997-2000

All rights reserved.

Firmware Version: 14.14

>Detected ADCP type: Ocean Surveyor
—>Setting ADCP clock... TS 000607 082857
>Successful
Yakeup Successful
—>Initializing ADCP...

command file=C:\Program Files\RD Instrumentsi¥mDa:
—>3ending commands from ADCP command file...

=

Step 9. On the Control menu, click Go to begin collecting
data. The ADCP Communication and NMEA window wiill
open and show the commands from the command file being
sent to the Ocean Surveyor and the Ocean Surveyor's
response.

Ocean Surveyor Care

This section contains a list of items you should be aware of
every time you handle, use, or deploy your Ocean Surveyor.
Please refer to this list often.

General Handling Guidelines

O Never set the transducer on a hard or rough surface.
The urethane face may be damaged.

O Do not expose the transducer to prolonged sunlight.
The urethane face may develop cracks. Cover the
transducer face on the Ocean Surveyor if it will be
exposed to sunlight.

O Do not scratch or damage the O-ring surfaces or
grooves. All O-ring grooves and surfaces must be
inspected for scratches or damages on every re-
assembly. If scratches or damage exist, they must be
sanded out using 400 to 600 grit sandpaper. If the
damage cannot be repaired, contact RDI. Do not risk a
deployment with damaged O-ring surfaces.

Q Do not lift or support an Ocean Surveyor by the external
I/O cable. The connector or cable will break.

Assembly Guidelines

O Always check that the I/O cable (wet end) O-ring is in
place when connecting the 1/O cable to the transducer.
This O-ring has a tendency to fall out if the cable
connector is dropped.

O Read the Maintenance book for details on Ocean
Surveyor re-assembly. Make sure the top hat assembly
O-rings stay in their groove when you re-assemble the
Ocean Surveyor. Tighten the Top Hat hardware as
specified. Loose, missing, or stripped Top Hat mounting
hardware or damaged O-rings can cause the Ocean
Surveyor transducer to flood.

Deployment Guidelines

O Read the VmDas User’'s Guide. This guide has a tutorial
to help you learn how to use the software.

O Use the default Command Files (installed to the same
directory as VmDas) to help setup the ADCP.

P/N 95A-6026-00 (January 2001)
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Ocean Surveyor Command Quick Reference Card

Ocean Surveyor Input Command Summary

Command Description
? Shows Command Menu
% <BREAK> Interrupts or wakes up Ocean Surveyor and loads last settings used
\% Display banner
- BAnnn Amplitude Threshold (0 to 255 counts)
% BCnnn Correlation Threshold (0 to 255 counts)
i BEnnnn Error Velocity Threshold (0 to 9999 mm/s)
§ BPn Bottom-Track Pings (0 = disable, 1 to 999 = number of pings)
* | BXnnnn Maximum Tracking Depth (0 to 9999 dm)
CBnnn Serial Port Control (Baud Rate/Parity/Stop Bits)
CFabcde Flow Control (a = ensemble cycling, b = ping cycling, c= binary/ASCI|, d = serial port, e = not used)
8 CK Keep Parameters as User Defaults
é CRn Retrieve Parameters (0 = User, 1 = Factory)
(O] Start Pinging
CXn,n Trigger Mode (In, Out)
EA£nnnnn Heading Alignment (-179.99 to 180.00)
ECnnnn Speed of Sound (1400 to 1600 m/s)
EDnnnnn Depth of Transducer (0 to 65535 decimeters)
EEnnnn nnnn Attitude Data Output and Interpolation
EF+nn External Pitch/Roll Factor (-99 to 99)
EHnnnnn,n Heading Angle (heading (-179.99 to 180.00); frame (0 = instrument coordinates, 1 = ship coordinates))
rgn_ Eltnnnnn Roll Misalignment Angle (-179.99 to 180.00)
§ EJ+nnnnn Pitch Misalignment Angle (-179.99 to 180.00)
é EP+nnnn, £nnnn,z Tilts (pitch (-179.99 to 180.00), roll (-179.99 to 180.00), frame (0 = instrument coordinates, 1 = ship coordinates))
- ESnn Salinity (0 to 40 parts per thousand)
ET+nnnn Temperature (-5.00 C to +40.00C)
EUn Orientation (0 = Down, 1 = Up)
EVEnnnnnn Heading Bias (-179.99 to 180.00)
EXnnnnn Coordinate Transformations
EZnnnnnnn Sensor Source (c; d; h; p; r; s; t, u); (0 = manual, 1 = transducer, 2 = synchro)
LC Clear Fault Log
g LD Display Fault Log
Tl Display Fault List
NAnnn False Target Amplitude Threshold (0 to 255 counts)
s 5 NDabc def ghi Data Out (a = velocity, b = power, ¢ = echo intensity, d = percent good, e = status f to i = reserved)
% 2 NEnnnn Error Velocity Threshold (0 to 9999 mm/s)
nY P | NFnnnn Blanking Distance (0 to 9999 cm)
% 2 | NNnmn Number of bins (0 to 128 bins)
@ % NPnnn Number of Pings (0 to 999 pings)
NSnnnn Bin Size (1600 to 6400 cm for 38kHz, 800 to 3200 cm for 75kHz, 400 to 1600 cm for 150kHz)
- PA Runs Built-In tests
g PCn Show Sensor Data (0 = help, 2 = sensor data)
% PDn Data Stream Select (n = 0)
% PSn Display System Parameters (0 = Sys Configuration, 1 = fixed leader, 2 = variable leader, 3 = reserved, 4 = ping sequence)
® PTn Diagnostic Tests (0 = help, 3 = receive path, 5 = electronic wrap around, 6 = receive bandwidth)
TC System Timer Value
g TEhh:mm:ss.ff Time per Ensemble (hh = hours, mm = minutes, ss = seconds, ff = hundredths of seconds)
a TPmm:ss.ff Time Between Pings (mm = minutes, ss = seconds, ff = hundredths of seconds)
TSyymmddhhmmss Set System Date and Time (Year/Month/Day, Hour: Minute: Second)
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Command

Description

WAnNNNn
WCnnn

WEnnnn
WFnnnn
WNnnn
WPnnn
WSnnnn
WVnnn

Buiyoid
Jslep\ yipimpueg peougd

WnDabc de0 000

False Target Amplitude Threshold (0 to 255 counts)
Correlation Threshold (0 to 255 counts)

Error Velocity Threshold (0 to 9999 mm/s)
Blanking Distance (0 to 9999 cm)

Number of bins (1 to 128 bins)

Number of Pings (0 to 999 pings)
Bin Size (80 to 6400 cm for 38kHz, 40 to 3200 cm for 75kHz, 20 to 1600 cm for 150kHz)
Ambiguity Velocity (0 to 390 cm/s)

Profile Data Out (a = Velocity; b= Correlation; ¢ = Intensity; d = percent good, e = Status)

ADCP Factory Defaults (Highlighted commands should typically remain at the factory default value)

COMMAND 38.8 kHz 75 kHz 150 kHz
BAnnn 20 20 20
BCnnn 220 220 220
BEnnnn 1000 1000 1000
BPnnn 1 1 1
BXnnnn 20000 10000 05000
CBabc 411 411 411
CFabcde 11110 11110 11110
CXn,n 0,0 0,0 0,0
EAtnnnnn 0 0 0
ECnnnn 1500 1500 1500
EDnnnnn 0 0 0
EEnnnnnn 111111 111111 111111
EFtnn 1 1 1
EHtxxxx,y 0,0 (Stationary) 0,1 (Vessel) 0,0 (Stationary) 0,1 (Vessel) 0,0 (Stationary) 0,1 (Vessel)
Eltnnnnn 0 0 0
EJinnnnn 0 0 0

EP+xxxx, £nnnn,z

0,0,0 (Stationary) 0,0,1 (Vessel)

0,0,0 (Stationary) 0,0,1 (Vessel)

0,0,0 (Stationary) 0,0,1 (Vessel)

ESnn

35

35

35

ET+nnnn 2100 2100 2100
EUn 0 0 0
EVinnnnn 0 0 0
EXnnnnn 00000 00000 00000
EZnnnnnnn 1011101 1011101 1011101
NAnnn 255 255 255
NDnnnnnnnnn 111110000 111110000 111110000
NEnnnn 1000 1000 1000
NFnnnn 1600 800 400
NNnnn 050 050 050
NPnnn 000 000 000
NSnnnn 3200 1600 800

PDn 0 0 0
TEhhmmssff 00000000 00000000 00000000
TPmmssff 000300 000200 000100
WAnNNn 255 255 255
WCnnn 120 120 120
WDnnn nnn nnn 111 110 000 111 110 000 111 110 000
WEnnnn 1000 1000 1000
WFnnnn [min] 1600 800 400
WNnnn 128 128 128
WPnnn 1 1 1
WSnnnn 3200 1600 800
WVnnnn 390 390 390
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1. Introduction

This booklet isaguide for installing a RD Instruments (RDI) Vessel-Mounted Acoustic Doppler
Current Profiler (VM-ADCP) aboard avessel (ship). Use this section to plan your installation
layout. You aso can use this booklet to see what requirements you must consider before pur-
chasing an ADCP. We recommend you distribute this booklet to your organization’s decision-
makers and installation engineers.

We are not expertsin installing the ADCP aboard a ship. There are too many installation meth-
ods. We suggest you seek expert advice in this area because of itsimportance in ADCP perform-
ance. However, we can give you information about how others have installed their systems. In
return, we do appreciate receiving information about your installation and the results.

2. VM-ADCP System Components

The standard VM-ADCP (Figure 1) is an AC-powered, two-part unit. It consists of a bronze
transducer assembly mounted to the ship’s hull and an electronics chassis you can place in the
ship'slab. Severa options are available.

The basic system includes:

Transducer assembly - Contains the transducer ceramics and electronics. Standard acous-
tic frequencies are 75, 150, 300, 600, and 1200 kHz. See the outline drawings for dimen-
sions and weights.

Electronics chassis - Contains the processing electronics.

Maintenance kit - Contains spare parts and basic tools needed for routine maintenance.
VM-ADCP technical manual and user’s guide.

Waterproof dummy plug.
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Figure 1. Typical Vessel-Mounted ADCP System
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Standard options include:

Input/Output (1/0) cables and connectors.
Gyrocompass (gyro) interface - Connects the ship’s gyro to the electronics chassis.

TRANSECT Software - Controls the ADCP and displays its data through an IBM AT
compatible computer.

Navigation interface software - Connects a navigation device to TRANSECT through a se-
rial cable to the host computer.

BB-Utilities software - Severa programsto help you set up the ADCRP, talk directly to the
ADCP, monitor the ADCP, list tabular data and calculate the speed of sound.

Additional options include:

IBM AT-compatible computer - Controls the ADCP and displays its data, usually through
our TRANSECT program. Table 4 lists the minimum computer requirements.

Transducer stem - A bronze extension stem that allows through-the-hull transducer
mounting using a gate valve. See the outline installation drawings for dimensions.

Adapter plate - A bronze plate that lets you mount the transducer head so you can access
its electronics from inside the ship. See the outline installation drawings for dimensions.

Spare boards kit - Contains a complete set of spare printed circuit boards for a standard
ADCP. The set does not include boards purchased as options.

Remote display - The ADCP provides basic speed log data when using TRANSECT. You
can remotely view this data through a computer-to-display serial interface.

3. Transducer Head Mounting Considerations

You must consider several potential problems before installing the transducer head assembly.
Read this section before deciding where to install the transducer assembly. See the outline instal-
lation drawings (included in this guide) and Appendix-B in the VM-BBADCP Technica Manua
for specifications on our standard VM-ADCP transducer heads.

3.1. Location
Ideally, you want to install the transducer head:

Whereit is accessible both internally (for access to transducer electronics) and externally
(to remove biofouling).

Where the 1/0O cable length is 100 m (328 feet) or less.

Away from shipboard protrusions that reflect ADCP energy. Allow for areflection-free
clearance of 15° around each beam (see the outline installation drawings).

Away from other acoustic/sonar devices, especially those operating at the same frequency
(or harmonic) of the ADCP.
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Close to the ship’s fore-to-aft centerline. As distance from the centerline increases, verti-
cal accelerations caused by the roll of the ship also increase. These accelerations can
cause additional uncertainties in ADCP velocity measurements.

3.2. Orientation

We recommend you mount the transducer head with Beam 3 rotated to a ship-relative angle of
45° (Figure 13 shows beam orientation). This causes the magnitude of the signal in each beam to
be about the same. Thisimproves error rejection, reduces the effect of ringing (see “Acoustic
Isolation,” page 14), and increases the ADCP s effective velocity range by afactor of 1.4. If you
align Beam 3 at an angle other than zero, you must nullify this offset (see “ Alignment Procedures
(Generic),” page 24). You can do this using a direct command (Appendix-C) or through our
TRANSECT program.

Use the ship’sroll and pitch reference to mount the transducer head as level as possible. If the
head is not level, depth cell (bin) mapping will be incorrect. Large misalignments can cause large
velocity measurement errors. If you cannot mechanically make the transducer head level, you can
use TRANSECT to enter offset values for roll and pitch. No direct commands are available for
roll/pitch offsets. See * Alignment Procedures (Generic),” page 24.

3.3. Floating Objects
Our transducer assembly is sturdy, but we did not design it to withstand collisions with al floating
objects. We strongly suggest you use one of the following.

3.3.1. Sea Chest

A seachest (Figure 2 and Figure 3) is afixture that surrounds and holds the transducer head,
protecting it from debrisin the water. The bottom of the sea chest must be open to seawater to
allow the acoustic beams to pass through freely. If using a sea chest interests you, call usfor the
latest information. Ask for Application Note 7 - Conceptua Design of a Sea Chest for an RDI
ADCP Transducer.
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3.3.2. Fairing

A structure that produces a smooth outline and reduces drag or water resistance. The fairing a'so
diverts floating objects away from the transducers. A fairing that is shaped like atear drop, is
slopped such that the leading edge (closer to the bow) is higher than the back edge, and extends
below the hull (typically 12 inches) will divert the air bubbles away from the transducer faces.
Figure 4 shows adesign used by Texas A&M.
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Figure 4. Fairing
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3.3.3.  Acoustic Window

RD Instruments does not know enough about use of acoustic windows to recommend their usein
general. We are concerned about calibration errors that may arise from their use. While we do
not fully understand windows, we do believe that windows can be used to produce overall per-
formance improvements in vessel-mounted ADCPs. Additionaly, if the ship operates where there
is danger of barnacle damage or a high density of ice or other floating objects, then the use of an
acoustic window is the only option.

It is theoretically possible to use a window successfully, however there are several pros and cons
to consider before using an acoustic window.

Pros

Well will not fill with air bubbles caused by the ship moving through the surface water,
section 3.4.

Flow noiseis reduced, section 3.5.
The well can be filled with fresh water to limit corrosion, section 3.6.

Barnacles can not grow on the transducer faces. Barnacle growth is the number one cause
of failure of the transducer beams, section 3.8.

The transducer is protected from debris floating in the water.

The range of the ADCP will be reduced because the window can and will absorb some of
the transmit and receive energy, section 3.3.4.

The transmit signa could be reflected into the well, causing the well to “ring” like a bell.
Thiswill cause the data being collected during the ringing to be biased. Some ships have
reported aloss in range as great as 50 meters. The ringing may be dampened by applying
sound absorbing material on the well walls (RDI does not have any recommendations for
sound absorbing material), section 3.7.

The transmit signal could be reflected off of the window and back into the other beams,
section 3.3.4.

Although RDI does not specifically recommend the use of windows our experience has allowed
us to put together some minimum specific recommendations:

Window orientation. The acoustic window should be flat and parallel to the transducer
mounting plate. Note thisis not an absolute requirement. However, if the water temperatures
inside the window and outside the window are not the same, all four beams will be refracted and
actual velocity components will be rotated into a new coordinate system. In particular, some of
the horizontal velocity will appear as a vertical velocity.

Window material. Important acoustic properties of the window include acoustic refractive in-
dex (which should be as close as possible to that of water), insertion loss (which should be as
small as possible) and speed of sound. There are two acoustic refractive indices: one for shear
waves and one for plane waves. The acoustic refractive indices are smply the ratios of speed of
sound in water to speed of sounds in the material. Insertion loss combines absorption and reflec-
tion of sound, and it depends on both the thickness and the materia properties of the window. In

VM-BBADCP Installation Guide 7



particular, you should avoid using window thickness equal to odd multiples of shear mode quar-
ter-waves (Dubbelday and Rittenmeyer, 1987; Dubbleday, 1986). Refer to Selfridge (1985) and
Thompson (1990) for more information. Note that the speeds of sound in plastics decrease with
increasing temperature and that causes the resonant frequencies to shift. This can be alarge ef-
fect. Neither Selfridge nor Thompson has much information on the temperature coefficients of
sound speeds.

Our experience has shown Low-Density-Poly-Ethylene (LDPE) to be avery good window for the
NarrowBand (NB) ADCP and that Polycarbonate windows are very good for the Broadband
(BB) ADCP. The thickness of the materials depends on the frequency you intend to use. Table 1
will help to choose the maximum thickness you should use. Note, one concern with window se-
lection isthat it be able to support the weight of the water inside the well once the ship isdry
docked. RDI recommends that you always fill/drain the well at the same time that you are either
filling/draining the dry dock area

Table 1. Window Thickness

FREQUENCY Narrowband Broadband

38 N/A 3 inches
75 3 inches 2 inches
150 1 inch 1 inch

300 0.5 inches 0.5 inches
600 0.25inches  0.25 inches
1200 0.25inches  0.25 inches

Spacing between window and transducer. The primary geometrical factor in design of
windows is the reflection of one beam into another beam, causing crosstalk between the beams.
The distance from the window should be at least 0.25 inches and no more than 0.5 inches for op-
timal setup.

Window aperture. The window aperture must be sufficient to pass the beams without causing
diffraction. If the window is placed next to the transducer, then the aperture diameter should be
the same as the distance between transducer cup corners. If the window is placed away from the
transducer, then the aperture should be larger than all four beams plus about one transducer ce-
ramic diameter. Figures 5 through 9 provide the recommended aperture for both geometry’s dis-
cussed in the above paragraph.
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Figure 5. 75KHZ Dimensions
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Figure 6. 150KHZ Dimensions
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Figure 7. 600KHZ Dimensions
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Figure 8. 300KHZ Dimensions
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1200 KHZ F=221.52
=535.27
G=195.90

Figure 9. 1200KHZ Dimensions

Example

Our Japanese representative uses 0.25 inch thick Low Density Polethylene (LDPE). He then
drills two 30mm holes in the window aong the edges. The inside walls are painted with anti-
fouling paint. This alows the water to be full of anti-foulant during the time the ship is docked,
which is when the barnacle growth occurs. The holes allow the water to exchange when the ship
isin motion and aso alows for draining when the ship is dry docked (a 0.25” window will not
support the weight of the water). He has never had afailure with the window, and has seen only a
minimal loss in range (5-30 meters).

Itisbest if the window is paralel to the bottom edge of the transducer cups. The transducer cups
areat a30° angle. If thewindow isat an angle to the transducer, it will change the absorption.
We do not have experience with different angles, but we have had customers use domes or have
the window follow the contour of the ship bottom without real problems.

The optimum distance for the bottom of the transducer assembly from the window is 0.25 inches
+0.125 inches. Never allow the transducer to touch the window. The farther away the transducer
cups are from the window, the more the sound is reflected off of one beam and then reflected into
another beam.

Acoustically-absorbing sea chest liner. A sound absorbing material should be used inside
the sea chest to minimize the effects of sound ringing within the sea chest. The materia should be
aminimum of one wavelength thick (include the sound speed of the absorbing material when cal-
culating the size of awavelength). Approximate wavelengths of sound in seawater are given be-
low in Table 2. We do not have sufficient experience to recommend a specific absorbing material.

VM-BBADCP Installation Guide 11



Table 2. Wavelength of sound in seawater (1500 m/s sound speed)

FREQUENCY (kHz) WAVELENGTH (mm)

75 20
150 10
300 5
600 2.5

1200 1.25

Fluid in the sea chest. The seachest should be filled with fresh water. Seawater can be used,
but at the cost of increased corrosion. Seawater should not be circulated through the sea chest
because it will encourage growth of biofouling organisms. The pressure within the sea chest
should be adjusted to keep the window from bowing in and out, and thereafter, the volume should
be kept constant.

Transducer calibration. The factor used to correct velocity for speed of sound variations
should be based on the speed of sound of the fluid inside the sea chest. Changes of speed of
sound resulting from temperature changes may be computed from the temperature sensor on the
transducer.

3.4. Air Bubbles

Design your installation to minimize the volume of air bubbles in the path of the acoustic beams.
Air bubbles attenuate (weaken) the signal strength and reduce the ADCP profiling range. Ships
with a deep draft or a non-flat bottom have fewer problems with bubbles. Ways to reduce bubble
flow vary with ship characteristics, but two options are available. Mount the transducers below or
away from the bubble layer.

The flow layer is usually within the first two feet below the hull. Bubbles can get trapped
in thislayer. Mounting the transducer head amidship on the fore-to-aft centerline may
help. For ships with propulsion systems that make large amounts of bubbles, use a
mounting technique that lets you lower the transducer head below the hull while under-

way.

NOTE. If you use locally-made or existing extension hardware instead of the hardware

@ available from RDI, you may need to make an adapter plate to connect your hardware to our
transducer head. Please call us for the exact dimensions and layout of our transducer head
bolt holes for your system.

Divert the bubble layer so it flows around the transducers - You can use fairings to alter
the bubble flow. An acoustic window (see “Acoustic Window,” page 7) may help reduce
the bubble problem, but can cause ringing (see “ Acoustic Isolation,” page 14) and at-
tenuation problems.

3.5. Flow Noise

Water flowing over the transducer faces increases the acoustic noise level, which decreases the
profiling range of the ADCP. Y ou can reduce the flow across the transducer faces with a sea
chest, fairing, or acoustic window.
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3.6. Corrosion and Cathodic Disbondment

Never attach anodes directly to the transducer head. Additional anodes or impressed voltage
systems can cause the urethane to separate from the transducer cups (cathodic disbondment) or
cause the material of the transducer to break down. Standard anode protection used for the ship
should be installed outside of the well of the transducer head. Mounting of ship’s standard anode
protection outside of the transducer well will typically not cause any problems. Our transducers
are made of amateria that has shown to corrode very little over time when the above precautions
aremet. The corrosion can be further reduced if the well is covered with awindow and then filled
with fresh water.

3.7. Ringing

The ADCP transmits an acoustic pulse into the water. The main lobe of this pulse bounces off of
particles in the water and the signals returned from these particles are used to calculate the veloc-
ity of the water.

As stated, the main lobe of the transmitted pulse is what we are using to process and calculate a
velocity. The transmitted pulse, however, is made up of many side lobes off the main lobe. These
side lobes will come in contact with metal of the transducer beam itself and other items in either
the water or the well.

The energy from the side lobes will excite the metal of the transducer and anything bolted to the
transducer. This causes the transducer and anything attached to it to resonate at the system’s
transmit frequency. We refer to thisas “ringing”.

If the ADCPisin its receive mode while the transducer is ringing then it will receive both the re-
turn signals from the water and the “ringing”. Both of these signals are then processed by the
ADCP. Theringing causes bias to the velocity data.

All ADCPs*“ring” for some amount of time. Therefore, each ADCP requires a blanking period
(time of no data processing) to keep from processing the ringing energy. Each ADCP frequency
has a different typical ringing duration. The typica ringing period for each ADCP frequency is as
follows; 75kHz is 6 meters, 150kHz ADCPs is 4 meters, 300kHz ADCPs is 2 meters, 600kHz
ADCPsis 1.5 meters, and 1200kHz ADCPsis 0.8 meters. Thesetypical ringing values are rec-
ommended as the minimum setting for all ADCPs using default setups.

It should be noted, on some installations the effects of ringing will last longer than the recom-
mended settings above. For example, the effects of ringing will last longer if the transmit signa
becomes trapped inside the transducer well. This can occur because the well itself is ringing with
the transducer or when windows covering the opening of the well reflect the signal back inside the
well.

The window causes the transmit signal to reflect back into the well due to the difference in imped-
ance between the window and the water. When the transmit signal is reflected in the well it be-
comes trapped and this results in longer ringing periods. To keep from processing this signal, the
blanking period must be increased.

Lining the inside walls of the well with a sound absorbing material aid in dampening the ringing
effect. Regrettably, RDI has no specific material to recommend at thistime.
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3.8. Acoustic Isolation

Try to minimize the acoustic coupling between the transducer head and the ship. Without ade-
guate acoustic isolation, the transducer output will “ring” throughout the ship and feeds back into
the ADCP receive circuits. Ringing causes bias errors in water-track velocities and resultsin the
loss of datain the closest depth cells (bins). Reflections insde a sea chest with an acoustic win-
dow also can cause ringing.

You can attain acoustic isolation several ways. At a minimum, use gaskets to isolate all contact
points between the ship and the transducer head. Design your installation for:

A minimum number of contact points between the transducer head and the ship.
Minimal contact area.

Single points of contact for positioning and support (when possible).

You also should try to separate the transducer head from the ship using intermediate connections.
Thisis because direct connections transfer the most acoustic energy. Texas A & M used the fol-
lowing installation technique and had minimal ringing problems.

Transducer head mounted to athin steel plate

Steel plate positioned with three pins set into mounting holes on the hull; pinsisolated
with gaskets

Stedl plate held in place with four 1-beams welded to aframe
Frame bolted to another frame and separated by gaskets

Second frame bolted to the ship and separated by gaskets

Acoustic isolation from other acoustic devices on the ship is also necessary. Y ou can do thisusing
the following techniques.

Mount the other acoustic devices as far apart as possible.

Make sure neither the main lobes nor the side lobes of the acoustic devices point at the
transducers, including acoustic reflections.

Try not to operate devices that use the same frequency or a harmonic of the ADCP' s fre-
quency.

3.9. Maintenance

Chapter 4 explains routine maintenance procedures. You rarely need access to the e ectronicsin-
side the transducer head. However, one external maintenance item isimportant enough to men-
tion here as it may affect how you install the transducer head.

Objects deployed within about 100 meters (328 feet) of the surface are subject to the buildup of
organic sealife (biofouling). This means VM-ADCPs are subject to biofouling. Soft-bodied or-
ganisms usually cause no problems, but hard barnacle shells can cut through the urethane trans-
ducer face causing transducer failure and leakage into the ADCP.
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The best-known way to control biofouling is cleaning the ADCP transducer faces often. How-
ever, in many casesthisis not possible. The other aternatives include the use of awindow or
some sort of anti-foulant protection.

Some of our users have had success applying a thin coat (»4 mm; »0.16 in.) of either a 50:50 mix
of chili powder and Vaseline or chili powder and silicone grease to the transducer faces. The chili
powder should be the hottest that can be found. Water flowing across the transducers will wash
this mix away over time. The silicone mixture tends to last longer.

Some organizations may decide to use antifouling grease. However, most antifouling greases are
toxic and may cause problems. Recent tests suggest antifouling grease may cause the urethane on
the transducer faces to develop cracks. Warmer temperatures accelerate this effect.

The other method isto use antifoulant paint. At present, we recommend the following antifouling
paint manufacturer and paint brand: Courtalds Finishes Interlux brand paints, US Telephone: 908-
686-1300, Web Page: www.interlux.com. Contact RDI for preparation and application proce-
dures for this and other antifoulant paints.

CAUTION.
1. Read the Material Safety Date Sheet before using any of the listed solvents and paints.

2. Some antifouling coatings may not be legal for use in all areas. Check with your local
environmental agency before using the antifouling paint.

3. Do not arbitrarily use antifouling paints. Be aware that antifouling paints can accelerate the
dezincification corrosion of brass. Once initiated, dezincificatioin will rapidly destroy the
transducer.

4. RDI no longer recommends the use of Nopcocide for the prevention of biofouling. If using
antifouling grease, remove it immediately after recovering the ADCP.

A 5. Antifouling grease is toxic. Read the product safety data sheet before using the grease.
Wear gloves and a face shield when applying the grease. If the skin comes in contact with
the grease, immediately wash the affected area with warm, soapy water.

6. When possible, do not coat the transducer faces with cuprous oxide or related paints that
contain chemicals such as copper, chrome, or arsenic. These paints advance the corrosion
of the transducer assembly and will cause the urethane to separate from the transducer
cups.

7. All US Coastal States prohibit the use of tributyl-tins on boat hulls. The European
Economic Commission has released a draft directive that would prohibit the use of many
organo-tins after July 1989. We strongly recommend you obey your local laws.

3.10. Electronics Chassis Mounting Considerations

Place the electronics chassis (see “ Outline Installation Drawings,” page 25) where there is access
to the I/O cable, host computer, gyro interface cable, and navigation interface cable. You can
place the rack-mountable chassis in a standard 19-inch cabinet. The chassis needs 90 to 260 VAC
to operate (see “Power Considerations,” page 22). Allow enough room around the chassis for
access, ventilation, and isolation from electronic and magnetic interference.
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3.11. Cabling Considerations

Several cables connect to the VM-ADCP system (Figure 10 and Figure 11). Use care when
routing these cables through bulkheads, deck plates, cable runs, and watertight spaces. Make a-
lowances in cable length and engineering design plans for cable routing. When necessary, use
strain reliefs on the cables.

The input/output (1/0) cable connecting the transducer head to the electronics chassis is about
2.22 cm (0.875in.) in diameter. We deliver the cable with both connectors attached. The con-
nectors are about 4.45 cm (1.75in.) in diameter. The transducer-end connector is molded on, so
you can use it below the waterline. The cable is custom-made in lengths up to 100 meters (328
feet). Route this cable so:

You can install it with the connectors attached. NOTE: You can order the cable with the
chassis-end connector removed. This allows easier cable routing, but requires you to sol-
der the cable connections at your installation site. Thisisadifficult task.

It does not have kinks or sharp bends.
You can easly replaceit if it fails.

Other cables that may need routing to the chassis include the computer interface and the gyro in-
terface. Other cables that may need routing to the computer include the navigation interface and
the remote display interface.

NAVIGATION DEVICE

AND INTERFACE REMOTE DISPLAY
CABLE (OPTIONAL) AND INTERFACE
CABLE (OPTION
= ’*B o
" I|" " "ELECTRONICS | GYRO/REPEATER AND
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| = |
—————— T --------]/O CABLE
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Figure 10. Typical VM-BBADCP Interface Cable Layout (Overview)
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3.12. Using Trigger-In

The Trigger In featureis controlled viaan input pulse or DC level injected at the J7 B-N-C con-
nector on the back of the VM Electronics chassis. The Trigger In feature is enabled by the CX
command.

The Trigger In (J7) B-N-C connector uses the center post as the signal input. The outside of the
B-N-C connector is used for ground.

The ADCP performs a cycle of reading sensors (known as overhead), transmitting, blanking,
processing, and sleep for each ping. When the CX command is enabled (by any setting of CX
other than CX0), the ADCP will enter atransmit trigger wait state just before the transmitting
portion of the cycle. It isduring thiswait state that the Trigger Ininput is read by the ADCP.
This results in the following caution:

The ADCP does not store trigger in inputs. This means that the ADCP will only acknowledge
pulses it sees during the transmit trigger wait state. For example, if 3 trigger in pulses were sent
to the ADCP in quick succession only the pulse that occurred during the transmit trigger wait
state would be used. The other pulses would be ignored and lost.

The setting of the CX command tells the ADCP what type of input signal (either pulse or aDC
level) will be sent asthe trigger. The following are the available inputs:

Table 3. Trigger-In Input Signals

Command  Description

CX0 Turns off (disables) the Trigger-In input. This is the factory default setting.

CX1 Sets the ADCP to trigger transmit off of the rising edge of a pulse. The pulse must rise
from 0 VDC (low) to 5 VDC (high) and stay high for at least 10 milliseconds.

CX2 Sets the ADCP to trigger transmit off of the falling edge of a pulse. The pulse must fall
from 5 VDC (high) to 0 VDC (low) and stay low for at least 10 milliseconds.

CX3 Is a combination of both CX1 and CX2. It sets the ADCP to trigger transmit off of either

the rising edge (low to high) of a pulse or the falling edge (high to low) of a pulse. The
pulse must stay high/low for at least 10 milliseconds.

CX4 Sets the ADCP to trigger off a constant DC level input of @ VDC to 0.5 VDC.
CX5 Sets the ADCP to trigger off a constant DC level input of 2.5 VDC to 5 VDC.

@ NOTE. Trigger-In is available only for systems using firmware version 5.46 or later and using
the new electronics chassis back panel.
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TRIGGER IN SIGNAL
10ms MINIMUM
+5VDC

0 VvDC

3.5 VDC PULSE OUT
<120us AFTER TRIGGER IN

0VDC —
<120us
Figure 12. Trigger-In and Pulse-Out Timing

3.13. Using Pulse-Out

The Pulse Out feature is dways available. No command is needed to enable or disable this fea-
ture. A pulsethat risesfrom @ VDC to 5 VDC is present at the J8 B-N-C connector on the back
of the VM electronics chassis. Thispulserisesto 5 VDC (high) at the beginning of the ADCPs
transmit and stays high until the end of transmit. The pulse will return to @ VDC at the end of
transmit.

The Pulse Out (J8) B-N-C connector uses the center post as the signal output. The outside of the
B-N-C connector is used for ground.

@ NOTE. Pules-Out is available only for systems using firmware version 5.46 or later and using
the new electronics chassis back panel.

4. Computer Considerations

We designed the VM-ADCP system to use an IBM AT-compatible computer. The computer
controls the ADCP and displays its data, usually through our TRANSECT program. Table 4 lists
the minimum computer requirements. You can control the ADCP using a dumb terminal or emu-
lator program, but this method is difficult. Reserve this method for testing, troubleshooting, and
specia applications such as user-devel oped software.

When operating the ADCP through a computer, memory-resident programs (commonly called
TSRs) and shared interrupts may cause problems. Some TSRY/interrupts may conflict with those
used by the program controlling the ADCP. Loading the TSRsin adifferent order may help. If
not, you may have to remove the TSRs.

We have not heard from anyone who has been completely successful in controlling the ADCP
through a multi-tasking program (e.g., Microsoft Windows™ ) with our TRANSECT program. If
you are using TRANSECT, you can set up the system to start automatically and begin pinging
through configuration files. This allows the ADCP system to operate unattended.
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Table 4. Minimum Computer Hardware Requirements

IBM AT-compatible computer with 80386 (or later) microprocessor
640 KB of memory
DOS 3.0 (or later)
Enhanced Graphics Adapter (EGA) with EGA monitor
One floppy disk drive and a 30-MB (or larger) hard disk drive
One serial port (COM1 or COM2)

Internal real-time clock with battery backup

5. Gyrocompass Interface Considerations

The ADCP does not contain any sensors for measuring heading, pitch and roll. The vessel must
provide thisinformation. There are 2 ways to interface sensor data such as heading, pitch, and
roll information with the ADCP data, either by an analog signal input or by a serial ASCII input.

Single- or multi-turn synchro heading outputs and single-turn synchro tilt sensor outputs
for pitch and roll or

Stepper heading outputs and single-turn synchro tilt sensor outputs for pitch and roll.

Serial ASCII data input to the host computer running the RDI ADCP software that con-
formsto one of the following NMEA standards.

$ _HDT (NMEA 0183 standard of true heading only)
$ _HDM (NMEA 0183 standard of magnetic heading only)

$PRDID (RDI proprietary NMEA string supporting heading, pitch, and roll)

The analog input is read by a Gyro Interface board in VM ADCPs rack mounted electronics box.
The advantage to these options is that gyro outputs are more accurate and more reliable than flux-
gate heading sensors and pendulums. Table 5 lists the gyro interface options.

Use the RD-SIC-0 option when only stepper heading is available. Use the RD-SIC-1 option
when either synchro or stepper heading is available. This option supports single-turn (1:1), multi-
turn (36:1, 90:1, 360:1), and stepper voltage outputs from a ship’s gyro or portable gyro. Usethe
RD-SIC-3 option with a gyro capable of resolving motion across the vertical plane (i.e., tilt syn-
chro gyro). With the RD-SIC-3 option, you can use:

The Gyro Interface board uses up to three synchro-to-digital converter chipsto configure the
board for the synchro stator voltages, and DIP switches to configure the board for the turns ratio
of a specific gyro. The Gyro Interface board supports a wide range of input synchro stator volt-
ages by using a scaling-resistor pack and supports the common synchro frequencies (50, 60, and
400 Hz).

We usually configure the Gyro Interface board at the factory to customer specifications for syn-
chro stator voltage and gyro turnsratio. Table 6 lists the acceptable standard configurations. For
us to configure the board you must provide us with either the Stepper
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Sometimes, though, the customer chooses to use a gyro other than the one originally specified.
Because of the need to change the gyro interface configuration “in the field,” we provide technical
information in Chapter 7 in the VM Technica Manual.

Table 5. Gyro Interface Options by Model

Inputs allowed Natel chips  Typical use

1 (RD-SIC-0) 0 Stepper heading only
1 (RD-SIC-1) 1 Synchro/Stepper heading only
3 (RD-SIC-3) 3 Synchro/Stepper heading, AND Synchro-only pitch and roll

Table 6. Acceptable Gyro Interface Configurations

Synchro voltages (heading & tilt)
Rotor 20 - 150 VAC

Stator Most common - 11.8, 26.0, 50.0, and 90.0 VAC (other values are
possible with scaling of resistors; see [G-3)

Stepper voltages (heading only) Most common - 35.0 and 70.0 VDC (others possible)

Line frequencies Most common - 50, 60, and 400 Hz (others possible)

Turns ratios supported 1:1 - For heading, roll, and pitch
36:1 - Heading only
90:1 - Heading only
360:1 - Heading only

6. Navigation Interface Considerations

If you are using our TRANSECT program, you can connect the ADCP system to an external navi-

gation device (GPS, LORAN, STARFIX, etc.) through our NAVSOFT program. The specifica-

tions required of the navigation device follow. Call usfor more information on this software

package.

1. Datacommunication isone-way. This means the navigation device only sends data and does
not need any information from the ADCP system.

2. Navigation data are ASCI| strings of less than 256 characters. Each string must always begin
or end in an exact and repeatable format. For example:

One line of data ending with a carriage return (CR), aline feed (LF), or a carriage return
PLUS line feed (CRLF) sequence.

Several lines of data always start/end with the same characters, such as “$GPSSTART”
and “$GPSSTOP”

3. Navigation data must include TIME (hour, minutes, seconds) and LATITUDE/LONGITUDE
(hemisphere, degrees, minutes, seconds). NAV SOFT also can support navigation inputs of
SHIP SPEED (knots, cm/s, m/s, km/h, or ft/s) and SHIP DIRECTION (degrees).

4. The navigation device must send data using any combination of the following communications
protocol.
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/.

IBM PC/XT/AT-compatible seria port - COM1, COM2, COM3 (IRQ =5, port address =
$3E8), or COM4 (IRQ = 7, port address = $2E8)

Baud rate - 300, 600, 1200, 2400, 4800, 9600 (XT/AT only), 19200 (AT only), or 38400
(AT only)

Databits- 7or 8
Stop bits- 1 or 2

Parity - None, even, odd, high, or low

Power Considerations

The VM-ADCP system uses 90 to 260, 50-60 Hz power. The system draws about 100 watts. To
operate properly, the VM-ADCP system must have “clean” power from regulated or spike-free
source. Additionally, you can avoid many random or hard-to-define problems by connecting both
the electronics chassis and the computer to the same power source.

8.

Installation Procedures (Generic)

Read these steps before doing them. 1n generd, follow them in the order listed. Some may differ
for your installation, so modify them as necessary. Some can be done simultaneoudly (e.g., hard-
ware installation and software loading). If you have problems or questions, call us.

1.

N o g b~ w

10.

On receipt of system, look for ared READ ME FIRST binder. If included with the sys-
tem, it may contain last-minute information.

Before installing the system, test the transducer head and electronics chassis right out of
the shipping container. Do the following.

All power to the system DISCONNECTED.

Review “Power Considerations,” page 22.

Connect the I/O cable from the electronics chassis to the ADCP.

Connect the seria 1/0 cable from the computer to the electronics chassis.

Connect the power cable to the electronics chassis and apply power to the system (Ap-
pendix-A inthe VM Technica Manual).

Follow testing proceduresin Chapter 5 in the VM Technical Manual. Test the BBADCP.
If errors occur, use Chapter 6 to troubleshoot.

Prepare the system for shipboard installation. Disconnect all power to the system. Dis
connect al interface cables.

Review “Transducer Head Mounting Considerations,” page 3. Install the transducer head.
Mechanicaly aign the system (see “ Alignment Procedures (Generic),” page 24).

CAUTION. Take steps to prevent leaks through the hull and gate valves.

11.

Review the “Electronics Chassis Mounting Considerations,” page 15. As necessary, do
the following.
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12. Install the Synchro Interface board in the chassis (Chapter-7 in the VM Technical Manual).
13. Check all switch settings (Chapter-9).

14. Ingtall the electronics chassis.

15. Review “Computer Considerations,” page 19. Install the computer.

16. Install the optional remote display.

17. Review “Cabling Considerations,” page 16. As necessary, route and connect the following
cables:

18. Transducer to chassis (J1) interface cable.
19. Gyro to chassis (J2) cable.

A CAUTION. Signals may be present.

20. Navigation to computer cable.

A CAUTION. Signals may be present.

21. Remote display to computer cable.

22. As necessary, load the software on the computer’ s hard drive. See Chapter 1 and the
README files for each program.

23. Test the ADCP. If errors occur, use Chapter 5 and 6 in the VM Technical Manual to trou-
bleshoot.

24. Run TRANSECT. Set up communications. See the TRANSECT User’s Manual.
25. Align the system through software (see “ Alignment Procedures (Generic),” page 24).

26. Configure TRANSECT. Seethe VM User’'s Guide, TRANSECT User’s Manual and the
Primer for help on configuring TRANSECT.

27. Do in-port and underway testing. Include the following checks.

28. Water-track (range, flow noise, repeatability)

29. Bottom-track (range, accuracy)

30. Ringing and interference (cross-coupling, other pingers, noise)

31. Transducer alignment (“ Alignment Procedures (Generic),” page 24)
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0. Alignment Procedures (Generic)

The mechanical aignment of the transducer head isimportant to ADCP data accuracy. Mechani-
cally mount the head as close as possible to your reference point. Thisis usually with Beam 3 at
0° or 45° relative to the ship’s fore-to-aft centerline. You also must mount the transducer head as
level as possible using the ship’sroll and pitch references. Review “Transducer Head Mounting
Considerations,” page 3 for alignment considerations.

TRANSECT uses the transducer misalignment value to align the ADCP s north reference (Beam 3) to
the north reference of an external gyro/compass. Ships use the bow as the north reference.

With the ADCP aboard a vessel, the mechanical alignment of the transducer head (Beam 3) is
usually aigned with the ship’s fore-to-aft centerline (0°) or rotated 45° clockwise. To conceptu-
ally determine the misalignment angle, visually hold the ADCP still and turn the ship gyro’s north
reference to match the ADCP s north reference. For example, if Beam 3 is pointing at the bow
(Figure 13), the misalignment angle is zero (transducer misalignment = 0). 1f Beam 3 is pointing 45° to
starboard (Figure 13), you must turn the ship a +45° to align the two north reference points (trans-
ducer misalignment = +45). Conversaly, if Beam 3 is pointing 45° to port, you must turn the ship a-45°
to align the two reference points (transducer misalignment = -45).

The value entered for transducer misalignment corrects ADCP velocity and bottom-track data for dis-
play during data collection and post-processing. The data saved to the raw datafiles will not
contain the correction for the transducer misalignment entry. The data saved to the processed
data files does contain data corrected for the transducer misalignment angle. When playing back
raw data, you must be sure to use a configuration file that has the correct transducer misalignment
value.

BEAM 3 AT 0° TO SHIP CENTERLINE BEAM 3 ROTATED 45° FROM SHIP CENTERLINE
FORWARD FORWARD

Figure 13. Transducer Misalignment Reference Points
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10. Outline Installation Drawings
The following drawings show the standard VM-BBADCP dimensions and weights.

Table 7. Outline Installation Drawings

Description Drawing #

VM Electronics Chassis
VM 600kHz 30° Concave 064-600
VM 300kHz 30° Concave 064-600
VM 150kHz 30° Concave 064-6002
VM 75kHz 30° Concave 064-600
VM 300/600kHz 30° Concave, small ceramic 064-6004
VM 300/600kHz 20° Concave, small ceramic 064-6005

- =1 Lol 1O

VM Adapter Plate A£311.15 064-6006
VM Adapter Plate A438.15 064-600

VM Adapter Plate A546.10 064-6008
VM Stem 064-6009
VM 150kHz 20° Concave 064-601

VM 600kHz 20° Concave D64-6011
VM Adapter Plate A546.10 (modified)
Ocean Surveyor Electronics Chassis D6A-6000
Ocean Surveyor 38kHz Oval D6A-6001
Ocean Surveyor 38kHz
Ocean Surveyor 75kHz
Ocean Surveyor 150kHz
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RD Instruments

Acoustic Doppler Solutions

VmDas User's Guide

1 Introduction

VmDas is a software package for use with RDI Vessel Mount Acoustic Doppler
Current Profilers. This software package supports the Broadband, Workhorse,
and Ocean Surveyor PD0 Binary Output Data Formats for data collection and
replay.

6 NOTE. This guide covers version 1.2.0.7 or higher.

1.1 System Requirements
VmDas requires the following:

e Windows 95® (see “Using Windows 95,” page 2), Windows 98®, or
Windows NT 4.0® with Service Pack 4 installed (see “Using Win-
dows NT,” page 2)

e Pentium class PC 233 MHz (350 MHz or higher recommended)
e 32 megabytes of RAM (64 MB RAM recommended)

e 6 MB Free Disk Space plus space for data files (A large, fast hard
disk is recommended)

e One Serial Port (two or more High Speed UART Serial Port recom-
mended)

e Minimum display resolution of 800 x 600, 256 color (1024 x 768
recommended)

P/N 95A-6015-00 (March 2001) page 1
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1.1.1

1.1.2

1.2

e (CD-ROM Drive
e Mouse or other pointing device

e An Ethernet card if network /O is desired

6 NOTE. VmDas can use up to six serial ports in some configurations.

Using Windows 95

To use VmDas with Windows 95 you must have the ws2 32.dll file installed on
your computer. To determine if you have this file, click Start, Find, Files or
Folders. In the Named box, type ws2 32.dll and click Find Now. If the file
is included on your system, then proceed with the VmDas software installation.
If the file is not on your computer, do the following.

a. Go to http:// www.Microsoft.com/windows95/downloads/

b. It is highly recommended that you download and install all of the critical
and recommended updates, and the service releases for Windows 95.

c. Scroll down the list of files on the Windows95 download page and select
the Windows Socket 2 Update link. Click the Download Now button.
This will download the w95Sws2setup.exe file. Double-click the file to in-
stall it.

d. You will also need to download and install the Microsoft DUN 1.3 and
Winsock2 Year 2000 Update. Use the link on the Windows Socket 2 Up-
date page to get the y2kvdhcp.exe file. Double-click the file to install it
(install the w95Sws2setup.exe file first if you have not already done so).

Using Windows NT

You must have Windows NT 4.0® Service Release 4 or higher installed before
attempting to install VmDas. VmDas cannot install on the computers running
Windows NT 3.0 or earlier versions.

Software Installation

To install VmDas, do the following.

a. Insert the compact disc into your CD-ROM drive and then follow the
browser instructions on your screen. If the browser does not appear, com-
plete Steps “b” through “d.”

b. Click the Start button, and then click Run.

c. Type <drive>:launch. For example, if your CD-ROM drive is drive D,
type d:launch.

d. Follow the browser instructions on your screen.

page 2
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2 Turnkey Mode

When VmDas is started in the turnkey mode, a message box appears to prompt
the user to start collecting data. After 30 seconds, or on confirmation, VmDas
begins collecting data automatically.

Syntax — VmDas.exe /autostart

For example, if a computer operating system has VmDas with the /autostart
switch in the startup folder, VmDas will open with a message box asking if it is
OK to start collecting data when the computer is started. The user clicks OK
or waits 30 seconds for the message box to time out. VmDas will close the
message box, open a document in data collect mode, and begin collecting data.
If the user clicks Cancel, VmDas exits.

¥mDaz /autostart E

Ymllag is in automatic startup mode.

|2 it OK toto begin collecting data now?

ez | Mo | Cancel |

Sec until ‘Yes iz automatically selected IEE
Stop bnrer

Figure 1. Autostart Dialog

NOTE. Turnkey mode only works on startup. Once data collection has
started, VmDas reverts to normal operation. It will not enter turnkey mode

6 again until closed and restarted with the /autostart switch. If a second
document is opened with the File, Collect Data menu, the user must use
the Control, Go menu item to start data collection. It will not happen
automatically.
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3

3.1

Quick Start Guide

The VmDas User’s Guide is divided into two main sections:

1. Quick Start Guide to collecting data with VmDas

Simple instructions to begin collecting data

2. VmDas Tutorial

Create a User Option file
Collecting data
How to reprocess data

How to play back a data file

Making accurate profile measurements is less difficult than you probably be-
lieve now. You will soon see that you need to use only a few keystrokes on the
computer to collect data in the field.

Please take the time to read this entire manual. It will be useful to have the
ADCP and a computer available to follow along. You may also want to keep
the ADCP Technical manuals handy for reference when you want more detail.

ADCP Setup

Step 1. Connect the ADCP and computer as shown in your ADCP Technical
Manual. If you have not already installed VmDas and the RDI Tools CD, do so
as outlined in “Software Installation,” page 2.

Use this area for notes.

page 4
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3.2 Test the ADCP

= DumbTerm - COM1:

File

Edit “iew Transzfer Toolz “Window Help

eady : LN, 5, - acnpt - Log ;
Read COM1: 9600, M., 8.1 FZ ScriptOM  |F3: LogOW  |F4: ASCH A

off= 5] 51 = 512

05 ADCR Test
VRV RV

The following tests are basic tests which will confirm that your system
iz ready for use. some tests will need to be run with the system in
water. vou will be prompted when this is necessary.

Cconnect the 05 ADCP To power and the PC as described in the manual.
Turn on power to the 0S5 ADCP.

The results of all tests will be printed to the screen and saved to the
Tog file 0S_RSLTS.TxT. The file OS_RSLTS.T=T with the results of this
test will be created in the same directory as the DUMBTERM program s
running fraom.

The following tests will be performed:

PTS RaM verification Test

PTG roM verification Test

PT3 Interfernce verification Test

PTG Bandwidth wverification Test .:J

Step 2. Run DumbTerm to verify the ADCP is functioning properly. Select a
script file from the table below. The results of the tests will be saved to an
ASCII text log file in the same directory as the DumbTerm is running from.

Script File Name ADCP Type Results Saved to
testBB.ixt Broadband BB_RSLTS.txt
testOS.ixt Ocean Surveyor OS_RSLTS.ixt
testWH.txt Workhorse WH_RSLTS.txt

These text files (*.txt) were copied into the same directory as DumbTerm when
you installed the RDI Tools software CD sent with your system.

Use this area for notes.
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3.3 Start VmDas

T

EHvmDas - VmDas1

8 [=] 3
File View DOptions Control Chatt “indow Help
?_ﬁ' <¥mDas1> M =13
=] s ] e
& Profles € Ship Track 1 1 Q I™ Keep an scieen
 Ship Track 2 €3 S5 o
Raw “Yelocity Raw Data Cluality
10 -5 o = 10 10 -5 a = 10
1] + + + u] + + +
oo oo R 5f e oo oo oo
R N S sof oo T oo
rofenaneee b e o rofeeaenaenee o e o
100 100 ‘
Depth (m) Depth (m)
Bin | Depth (m] [ Bl (més] | B2 (m/s) [ Bm3(mds) | Bmd (més) [ Ampl (ots) | Amp2 (ots) | Amp3 fcts) | Amps (ts] [ Cort fets) | Cor2 fets] | Cc
| | I |
[1[Ens10closed [ |MAVIDclosed

Step 3. Start VmDas. On the File menu, click Collect Data.

On the Options menu, click Load. Select the Default.ini file and click Open.
This will set VmDas to the factory default options.

Use this area for notes.
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3.4 Setup Communications

Program Options

Communications |.-’-\DI:F' Setupl Hecoldingl Tlansformsl .t’-‘weragingl Data Screeningl UserE:-:itsI Simulated Inputsl

— Select [bem to Set: — Curent Settings:

----- COM Port Setup - - Ethemnet Setup -
on ot

< : [7 COM1. 9600, N, 8.1 ™ M

™ Wavigation [nput [MME&] [T Mone, 4800.M, 8.1 [ N

" BPH Input [MMEA] [T Mone, 4800 M, 8.1 [T N

£ Ensemble Dutput [Binary LTA) I~ Mone, 3600.H, 8,1 [~ 54330.00.0

" Ensemble Output (&5C11) [T Mone, 9600 M, 8,1 [T B43z0.000

" Speed Log Output [~ Mone, 9600,M, 8,1 [ 5434:0.0.0.0

— Set Communication Parameters Here:
Com Port: Baud Rate: Parity: [ata Bitz:  Stop Bite:

¥ Enahble Serial |EDM‘I j IEIBIJEI j INn Parity j IB j |'| j EI
Remate IP Paort Remate [P Address or Host Mame
= | Enatle {etwork IEI I EI

— Set Engemble Output Configuration Here:

Data type switches [check the boxes for the data to autput): Yelocity Ref: I 'I
= Leaden 0| Botiam Tirack: 7| Wawigation
COutput: tean:

= eleety I8 Echalbtensity 5 Corelation | |
7| Bercent Good. | Gtatus Start Bin:

Data Select: I j

ErdBirc | |

(] I Caticel | Sppll | Help |

Step 4. On the Options menu, click Edit Data Options. Click the Communi-
cations tab and set the communications settings with the ADCP and NMEA
ports.

Use this area for notes.
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3.5 Load a Command File

Communizations ADCP Setup I Hecordingl Transformsl Averagingl Data Screeningl Lser Exitsl Simulated Inputsl

— ADCP Setup from Options
— W ater Current Profile — Heading Sensar

I | St Serson Tupe

~ .
U oz I | St Frfile Faramieters:

Freyiey | Mumber af Bins: |1UU
- 1® | Etermialrialam o
Bin Size: I8 meters [SyrchroStepper]
IS
IU

) ntemalSensor,

Blank Distance: meters

Tl Senzor
%r;;ic:lucer R I St Eenson Tvps
) [rtemalSensor,
I St Franessing s & | Extemal dnal o G (Suneti]
% | Hitresalution [ehart range] — Bottom Track
5 Loywresclition (Ioh ranae] [ St B et £ I

b aximurm B ange: |2DDD meters

—&DCP Setup from File

LCommand File

Ereview | IC:\ProgramFiIes\HD Instruments' Wm0 ash05 3BMBOEF tat Browse...l

Enzemble Time

" Ping as fast as possible
(® Set time between enzembles Enzemble Time |2 seconds

ok I Cancel | Ay | Help |

Step 5. Click the ADCP Setup tab. Use the ADCP Setup tab to setup the
ADCP. Set the Ensemble Time to the value shown in Table 1.

Table 1: Ensemble Time
Frequency (kHz) With Bottom Track (sec) Without Bottom Track (sec)
38 4 2
75 2 1
150 1 1
300
600 Select Ping as Fast as possible
1200

For this Quick Start example, select Use File in the ADCP Setup file area.
Use Table 2 to choose a command file for your ADCP, and load it into VmDas
using the Browse button. These text files (*.txt) were copied into the same di-
rectory as ¥mDas when you installed it from the CD sent with your system.

Table 2: Example User Option Files

File Name Description

OS38BBDEF Default setup for an OS 38kHz ADCP in the highest precision (broad bandwidth) but
reduced range profiling mode.
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File Name Description

OS38NBDEF Default setup for an OS 38kHz ADCP in the lowest precision (narrow bandwidth) but
extended range profiling mode.

OS75BBDEF Default setup for an OS 75kHz ADCP in the highest precision (broad bandwidth) but
reduced range profiling mode.

OS75NBDEF Default setup for an OS 75kHz ADCP in the lowest precision (narrow bandwidth) but
extended range profiling mode.

OS150BBDEF  Default setup for an OS 150kHz ADCP in the highest precision (broad bandwidth) but
reduced range profiling mode.

OS150NBDEF  Default setup for an OS 150kHz ADCP in the lowest precision (narrow bandwidth) but
extended range profiling mode.

BB75DEF Default setup for a BB 75kHz ADCP to provide the most range with the optimal precision.
BB150DEF Default setup for a BB 150kHz ADCP to provide the most range with the optimal precision.
BB300DEF Default setup for a BB 300kHz ADCP to provide the most range with the optimal precision.

BB600DEF Default setup for a BB 600kHz ADCP to provide the most range with the optimal precision.
WH300DEF Default setup for a Workhorse 300kHz ADCP to provide the most range with the optimal

precision.

WH600DEF Default setup for a Workhorse 600kHz ADCP to provide the most range with the optimal
precision.

WH1200DEF Default setup for a Workhorse 1200kHz ADCP to provide the most range with the optimal
precision.

NOTE. These text files (*.txt) were copied into the same directory as
VmDas when you installed it from the software CD sent with your system.

NOTE. These files have been setup for shipboard use. They can also be used
for stationary systems (such as Oil Rig platforms) but you must first open the

@ file (right click on file and select open) and modify the EZ command from
EZ1020001 to EZ1111111. This new setting will enable the use of the internal
heading, pitch, and roll sensors.

Use this area for notes.
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3.6

Set Recording Options

Program Options

Communicationsl ADCP Setyp  Recording |Transforms| Averagingl Drata Screeningl User EHitSI Simulatedlnputsl

— Deployment Files

MName:

e ID The deplayment number displayed here iz automatically chosen by
= the zoftware each time data iz collected or reprocessed. Change
. the number to overide the software's choice.
Max Size [MB]: [1423

— Dutput Directories

™ Dual Output Directories

Primary Pat; IC:\F!DI\ADEP\ Browse...l
Backup Path: |E:\HDI\ADEP Browse...l

’TI Cancel | Ay |

Step 6. The Recording property page allows you to set the deployment name

and path to where the data files are recorded.

Enter a name in the Name box that identifies your deployment. This name will

be used as part of the filename for each file that is part of this deployment (see
“File Naming Conventions,” page 73). For testing, “Test” or “Practice” are

good choices.

In the Primary Path box, enter the drive and directory where you would like
to store the files of collected data. Use the Browse button or enter the path

manually.

Use this area for notes.
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3.7 Setup the Transforms Screen

Eommunicationsl ADCF Setupl Fiecording  Transforms |Averaging| Data Screeningl UserE:-titsI Simulatedlnputsl
— Transform Type———————— [~ Sensor Configuration————————— [~ Origntation
" Pitch/Rioll &xes Fixed ta ADCP [1] " Down " Conves
v Allow 3-Beam Solutions ™ Pitch &sis Fiked to ADCP (2]  Up " Concave
¥ Bin Ma & Instiument Default (3 & Instrument -~ Instument
- . G < Default 9 Drefault
—Heading Source———— [~ Tilt Source —Beam dngle
* ADCP * ADCP % |mstrument Default
 NMEAMHDT " NMEA/PRDID " Fixed
& NME&/HDG ™ Fised Tilts: ISD deg
" MNME&/ERDID ID Fitch [deq]
CE )
Fixed Heading ID— Aol (deg]
IU deg

—Heading Comnection — “Welocity Scaling

Heading Corection Parameters:

Enabl Enabl
LEEE k. = amplitude coefficient L EEE

K ID EV: II:I phi = phaze coefficient |1 Profile/ T

E'Y = magnetic offzet

i ID E: IIJ E& = alignment emar |1 Eattom Tk

Hdghd = measLrement
HdgT = HegM + KsinfHdgM + phi) + Ev + E4 | 1ddT = tiue heading

Ok I Cancel | i | Help |

Step 7. Click the Transforms tab and verify that all selections in the Trans-
form Type are checked. Set the Sensor Configuration, Orientation, and
Beam Angle to Instrument Default. The Heading Source and Tilt Source
should be set to ADCP. Set the Heading Correction to your input. The Ve-
locity Scaling should be disabled.

Click OK to save the changes made to the Program Options tabs.

NOTE. If you have the vessel's gyro connected to the electronic chassis or

6 your ADCP has an internal compass, then select ADCP. If you have
heading data coming into the serial port on the computer, select
NMEA/HDT or NMEA/HDG depending on your device output.

Use this area for notes.
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3.8 Save the User Option File

Save YmDas Settings To File [YmD asAutoConfig. INI]:

Savejn:lanDﬂS j El

File name: | Save I
Save az bype; ILlser Option Filez [#.ini] j Cancel |
o

Step 8. On the Options menu, click Save As. The options may be saved to a
file for later retrieval. You may wish to save several sets of options, to be used
as starting points for different deployments. Option files that are created this
way may have any name you choose.

NOTE. The *.ini file includes the path to the command (*.txt) file you

6 choose. This allows you to create a *.ini file for each command file or have
different *.ini files with different processing parameters (averaging screens,
etc.) pointing to the same command file.

Use this area for notes.
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3.9 Collect Data

ADCP Setup: -
—>0pening ADCP port... Successful

—>¥Waking up ADCP [up to 20 second timeout]...

Ocean Surveyor BroadbandfNarrowband ADCP

RD Instruments [c] 1997-2000

All rights reserved.

Firmware Yersion: 14.14

>Detected ADCP type: Ocean Surveyor
—>Setting ADCP clock... TS D0D0607 082857
>Successful
YWakeup Successful
—>Initializing ADCP...

command file=C:\Program Files\RD Instrumentsi¥mDa:
—>5ending commands from ADCP command file...

|

Step 9. On the Control menu, click Go to begin collecting data. The ADCP
Communication window will open and show the commands from the command
file you selected (see “Load a Command File,” page 8) being sent to the ADCP
and the ADCP’s response. Once all of the commands have been captured to
the *.LOG file, the window will close automatically. See “VmDas ADCP Ini-
tialization,” page 42 for details on how the ADCP commands are generated and
sent to the ADCP.

NOTE. You can review the ADCP Communication window by selecting
View, ADCP Communication.

ﬂ Use this area for notes.
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4

4-1

VmDas Tutorial

The first section of this User’s Guide presented a Quick Start to collecting data.
The default Command files presented in that section will work for most condi-
tions. There may be specific sites where you will need to create your own User
Option files and Command files (see “Command Files,” page 40) if you want
to change some of the sampling parameters. The tutorial will go through a
step-by-step procedure for creating a site-specific User Option file for collect-
ing data. The tutorial will also go through the reprocessing data (see
“Reprocessing Data with VmDas,” page 49) and data playback (see “Playback
a Data File,” page 50).

CAUTION. If you edit the default command files with a text editor, be sure to
#‘ back them up first, and save the file in plain text format when you have finished
= editing. Extra formatting characters inserted for other document file formats will

make the file unreadable by VmDas.

Creating a Data Option File

In the following, you will be creating a Data Option file that will be used to
program both the ADCP and VmDas software processing.

The VmDas, WinADCP, and RDI Tools software should be installed on your
computer as outlined in “Software Installation,” page 2. Connect the ADCP to

a computer as shown in the ADCP Technical Manual, and apply power to the
ADCP.

Start VmDas. Click File, Collect Data.
b. Click Options, Load. Select the Default.ini file. Select Open.

c. Click Options, Edit Data Options. See “Data Options Screens,” page 23)
for details on each tab. Once you have set all the parameters, click OK to
exit the Edit User Options screens. When OK is clicked, VmDas checks
the new options for consistency. For example, it is not allowed to use the
same serial port twice on the Communications tab. If VmDas finds an er-
ror, it will display an error message box and refuse to close the Edit Data
Options dialog box. You may either correct the error(s), or use Cancel to
abandon all changes to the options.

d. Save the Data Option file by clicking Options, Save As. Enter a file name
for the *.ini file that you have just created. This *.ini file will save the
setup in all of the tabs including the path to the command text file. You can
use this same method in case you wish to create several different setup files
for the same machine. As an example, you could create a command text
file that has a 6-meter bin size. You might save this to a text file with the
name BB150BIN6M.TXT and call the *.ini file GSMETER.INI. You could
then create another command file and *.ini file with a 16-meter bin size
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with the same concept. Then when you want to actually use the proper
command file you just have to select the *.ini file you intend to use.

41.1 Setting up Data Options

When data collection or data reprocessing is started, the current data options
tell VmDas how to collect and process data.

e Data options are not used for playing back data. Editing them is not
allowed in playback mode.

e VmDas stores current data options. They persist until changed, even
if VmDas is closed and restarted.

e [fthe current set of data options is not satisfactory, they must be
changed before starting data collection or data reprocessing. Once

collection or reprocessing has started, it must be stopped before
changes can be made.

e Current settings can be viewed at any time when a mode is selected.

e The current data options can be replaced with a set of data options

stored in an *.INI, *. VMO, or *.VMP file. The current options can
be edited.

Saving Data Options

When the current data options are changed, the old version is overwritten. To

keep from losing a set of options, they should be stored in a file by clicking
Options, Save As.

e The Save As option is available only when options have been edited
but not saved in a file.

e Choose a file name that suggests the purpose of this set of data op-
tions. VmDas will add the INI extension to the name. No extension
should be supplied by the user.

e Whenever data collection starts, the current data options are auto-
matically saved in a VMO file.

e Whenever reprocessing starts, the current data options are automati-
cally saved in a VMP file.

e All of these files are stored as standard Windows INI files. They are

easy to read with a text editor. Editing them directly is not recom-
mended.
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4.1.2

Error Messages

Some options or combinations of options are illegal. VmDas detects some of
these bad settings and refuses to allow them to be saved or used.

e Clicking OK or Apply on the Edit Data Options dialog box causes
VmDas to do a consistency check and save the new settings as the
current data options if no errors are found.

e The check is also done when starting data collection.

e Ifan error is found, a message describing the error will pop up and
no changes will be saved. The user can either correct the problem,
or cancel editing and lose all changes made.

Loading Data Options

On the Options menu, click Load. By default, only INI files are displayed.
VMO files can be displayed by choosing them in the Files of type box. To
display VMP files, choose all files in the Files of type box.

@ NOTE. To return to the factory default setting, select the Default.ini file.

View the Current Data Options
On the Options menu, click View Data Options. The same dialog opens as
when editing, but no changes can be made. You can view the data options in
the Playback mode.
Setting up Display Options
The Display Options determine how data is displayed.

e They can be set for modes that display data (playback and collect).

e They can be changed at any time when one of those two modes is
active, whether or not data is being played or collected.

e Graphs or charts may be erased and re-plotted because of changes to
these options, but it makes no change to the data itself.

e In reprocess mode, data is not displayed, so there are no settings to
determine how it is displayed.
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Edit Display Options

Click Options, Edit Display Options to display a tabbed dialog box from
which you can change the display options. Click the Reference tab to select
the display units, or the velocity reference to use for profiles. Click the Ship
Track tab to select the ship position source and the profile bins to use for the
current stick plots.

Reference Tab

When you click the Reference tab (Figure 2) in the Display Options dialog
box, the following display units and velocity reference settings are displayed
and may be changed.

Reference | Ship T[ackl

— Feference Yelocity
The zelected measurement of ship velocity will be subtracted from the water
current profile before it is dizplayed.

Thiz will affect the displayed velocity profile graphs, tabular profile data, and
water current sticks in ship track graphs, but will not affect stored data.

= Mone — &DCF Data
" Bottom Track
External Data ———————————— " Water Mass Feference Layer

" water Current Profile Layer

€ Speed StatBin [

" Speed/Dir Made Good End Bin |5
— Digplayed Yelocity Units — Dizplayed Depth Unitz

 Milimeters per sec & Meters

& Meters per second " Centimeters

 Knots " Feet

" Feet per second

QK I Cancel | Lpply | Help

Figure 2. Reference Tab

Velocity Reference - Choose between None, Bottom Track, Water Mass Ref-
erence Layer, Water Current Profile Layer, Delta Position, Speed, and
Speed/Dir Made Good.

e Water Mass Reference Layer refers to the water reference layer
output that some ADCP instruments output along with the bottom
track data. This layer is only available from the BroadBand and
WorkHorse ADCPs. This data is collected and recorded by these
ADCPs only when the BK command is set to collect Water Mass
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Layer and the BL command has been set to select the section of wa-
ter that will be measured to record a speed through the water. This
speed through the water is stored in a separate location in the bot-
tom track data. Enabling this feature will reference all of the profile
velocities to this recorded speed through the water. This feature is
typically enabled only when the bottom track is not possible and
navigation data will not be collected.

The Water Current Profile Layer is setup as a totally independent
water layer to reference the averaged data in either the STA or LTA
files. The user should set this to a number of consecutive bins that
will represent only the vessel motion (i.e. that has as little real water
motion as possible). The Start and Stop bins selected will all be
averaged together to produce a single speed through the water. This
speed through the water is stored in a separate location in computer
RAM. If not used it is discarded and not recorded. Enabling this
feature will reference all of the profile velocities to this recorded
speed through the water. This feature is only used when there is no
bottom track or navigation data available.

Delta Position calculates a reference velocity as delta position di-
vided by delta time, where the position data is obtained from the
NMEA GGA message. The position used in the calculation is the
last GGA position received in each ADCP data interval.

Speed calculates a reference velocity from speed and direction, ob-
tained from the NMEA VTG message, by resolving them into East
and North components.

Speed/Dir Made Good calculates a reference velocity from speed-
made-good and direction-made-good, which is in turn calculated
from the averages of position and time, as received in the NMEA
GGA messages, for each ADCP data interval.

Velocity Units - Choose between millimeters per second, meters per second,
knots, or feet per second for all displayed velocity data.

Depth Units - Choose between meters, centimeters, or feet for all displayed
depth data.
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Ship Track Tab

When you click the Ship Track tab (Figure 3) in the Display Options dialog
box, the following settings are displayed and may be changed.

Fieference  Ship Track |

— Ship position source

Ship Track 1 Ship Track 2
Dizplay az Dizplay as
& Lat/Lon % Lt/
’7(" Diist from init psn ’7(‘ [7et fram it e

 Bottom Track
" Wfater Mass Layer

' Current Profile Layer

& Bottom Track
" Wwater Mass Layer

' Current Profile Layer

-

S [
End |5

S [T
End |5

Dizplayed ship movement distance units

’7 & Kiloneters

" Meters

" Miles " Feet

Current Stick:

Ship Track 1
IV | Red |1 _IZ'
IV | Gresn |2 _I;'

¥ Blue |2 —|

Ship Track 2

WoRed [T =
v | Gresn m
v Blue lﬂ

o]

Cancel |

Apply | Help

Figure 3.

Ship Track Tab

Ship Position Source - For each ship track plot, choose between NAV, Bottom

Track, Water Mass Reference Layer, and Current Profile Layer.

If NAV is selected, the last NMEA GGA position received in each

ADCP data interval is used to calculate the ship track, and can be
displayed as a Lat/Lon position, or as a distance from the initial po-
sition. The initial position is the first valid GGA position received
that also is the last position received within an ADCP data interval.

If Bottom Track is selected, the ADCP bottom track velocity data

are integrated to calculate a ship track.

If Water Mass Reference Layer is selected, the ADCP water refer-

ence layer data are integrated to calculate a ship track. This layer is
only available from the BroadBand and WorkHorse ADCPs. This
data is collected and recorded by these ADCPs only when the BK
command is set to collect Water Mass Layer and the BL command
has been set to select the water depths to collect a speed through the

P/N 95A-6015-00 (March 2001)
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water. The delta speed and delta time between consecutive averag-
ing intervals is then used to calculate a distance traveled and direc-
tion and plotted on the Ship Track graph. This feature is typically
enabled only when the bottom track is not possible and navigation
data will not be collected.

e If Current Profile Layer is selected, the layer velocity is defined to
be the average of the range of profile bins selected as the velocity
reference, and that velocity is integrated to calculate a ship track.
This layer is setup as a totally independent water layer to reference
the averaged data in either the STA or LTA files. The user should
set this to a number of consecutive bins that will represent only the
vessel motion (i.e. that has as little real water motion as possible).
The Start and Stop bins selected will all be averaged together to
produce a single speed through the water.

The delta speed and delta time between consecutive averaging inter-
vals is then used to calculate a distance traveled and direction and
plotted on the Ship Track graph. This feature is typically enabled
only when there is no bottom track or navigation data available.

Profile Layer is selected, the ship track is shown as a distance from the

i% NOTE. If Bottom Track, Water Mass Reference Layer, or Current
initial position, where the initial position is 0,0.

Chart units for distances - Choose between Kilometers, Meters, Miles (statute),
or Feet.

Current Sticks - Choose to display up to three current sticks at each ship posi-
tion, and select which profile bin each stick represents.

NOTE. Changes made to the Ship Track tab may require that the ship

track be re-plotted. VmDas will issue a warning before accepting these

changes. If the ship track must be re-plotted, the ship track is erased.
@ Plotting continues from the current position.

When collecting data, this means it is a good idea to settle on desired
configurations early. Once erased from the display, the Ship Track cannot
be redisplayed until the deployment files are played back.
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Change Chart Properties

Whenever you right-click on any profile plot, a pop-up property menu
(Figure 4) is displayed from which you can change many attributes for the pro-
file graphs.

Profile Plots

e How do [ manually set the ranges for the plot axes? Select the Axes
tab. On the right, click the tab that contains the attribute that you
want to change for the axis, in this case Scale. On the left, click on
the label of the axis you want to change. On the right, enter new
numbers for Max and Min and click OK or Apply.

e How do I put symbol markers on my data points? Select the Chart
Styles tab. On the right, click the Symbol Style tab. On the left,
click on the label for the series you want to mark (i.e. Stylel,
Style2, etc.). Click the box labeled Shape and select a shape for the
symbol. Click the box labeled Size to set the size of the symbol.
Click the Name box to set the desired color for the symbol. Click
OK or Apply. Note that from the Chart Styles tab you can also set
the line width, pattern, and color of each line in the graph.

2D Chart Control Properties |

Chartérea I Flotdrea I ChartLabelz I "Yiew 3D I b ark.ers

General I Border | |Rterior | Image | About |

[ IzBatched
v l:DoubleB uffered

Load... Save..

k. I Cancel Sl Help

Figure 4. Chart Control Properties
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Ship Track Plots

e How do I manually set the ranges for the plot axes? Right-click the
ship track plot and click on Properties (Figure 5). Click the Plot
Area tab. Manually enter values for Left, Right, Top, and Bottom.
On this property page, you may also change the font, turn on or off
the grid lines and set their style, and change the aspect ratio method.
Click OK.

Properties |

Auis Values | fuis Labels | Title | Stick Legend | Plot drea |

Item; I - I

Font; Fant Shyle: Size:

I.ﬁ.rial IFieguIar IE

Arial Black, Bold 3

|.-'1'-.ria| M arron ;I | |'IEI ;I
=180 180

Dizplay Precisian: IIJ "I v Wisible

] I Cancel | e 1]

Figure 5. Ship Track Properties Dialog
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4.2 Data Options Screens

Click Options, Edit Data Options to display a tabbed dialog box from which
you can change the program options.

Communications (see “Communication Tab,” page 24)
ADCP Setup (see “ADCP Setup Tab,” page 27)
Recording (see “Recording Tab,” page 29)

Transforms (see “Transforms Tab,” page 31)

Averaging (see “Averaging Tab,” page 33)

Data Screening (see “Data Screening Tab,” page 35)
Users Exits (see “Users Exits Tab,” page 37)

Simulated Inputs (see “Simulated Inputs Tab,” page 39)

4.2.1 Editing the Data Options

On the Options menu, click Edit Data Options to display a tabbed dialog box.
Data Options can be edited only when collect or reprocess mode is selected,
and collection or reprocessing is not in progress.

Clicking OK or Apply causes VmDas to do a consistency check and
save the new settings as the current data options.

If an error is found, a message describing the error will pop up and
no changes will be saved. The user can either correct the problem,
or cancel editing and lose all changes made.

Editing data options saves them as the current options, not in a file
(see “Saving Data Options,” page 15).

£

NOTE. If the save to a file step is skipped, the new current options still
persist until changed, even if VmDas is closed.
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4-2.2 Communication Tab

When you click the Communications tab in the Program Options dialog box,
the following communications settings are displayed and may be changed to
match the communication parameters to those of the device you have con-
nected to the computer.

Carnmunications |ADCF’ Setupl Hecoldingl Tlansformsl Averagingl Data Screeningl UserE:-:itsI Simulated Inputsl

— Select [bem ta Set: — Current Settings:
----- COM Part Setup - - Ethernet Setup -
an an
b : [ COM1, 9500 N, 8.1 I~ N
™ Navigation Input [MME] [T Mone, 4800, M, 8,1 [~ N
= RPH Input (NMEA] ™ Mone, 4800,M, 8,1 I~ N
" Ensemble Output [Binary LTA) [T Mone, 9600 M, 8,1 [ B54330.0.0.0
™ Ensemble Output [ASCH) [T Mone, 9600.M, 8,1 [T 54320.00.0
(" Speed Log Output I~ Mone, 9600,M, 8,1 [~ 54340000

— Set Communication Parameters Here:
Com Port: Baud Fate: Parity: Data Bitz:  Stop Bits:

¥ Enable Serial IEDM‘I j ISEDD j IND Parity j IS j |1 j EI
Remate IP Port Remote |P Address or Host Marne

7 Ervatile et IEI I EI

— Set Ensemble Output Configuration Here:

[ata twpe switches [check the boxes for the data to output): Welocity Ref: I "I
I= | leader ™| Battom Track: ™ |t awimaticn

I™ welocity [T Echalntersity T Camelation _ IDutput; IMBan;
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Figure 6. Communications Tab

VmDas can collect data from one to three input serial ports. When collecting
data, ensembles must be read from the ADCP input port. The Navigation and
RPH input ports can collect NMEA data if desired. If both NMEA ports are
used see “Reading NMEA Data,” page 55 for details on which sentences are
accepted at which port.

Enabling an input port instructs VmDas to listen for data at that port, to log all
data received to a file, and to generate error messages if data is not received.
VmDas enforces some rules for input port options.

e Duplicate or invalid COM ports cannot be specified for active ports.
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e [f options on the Transform page use NMEA data, at least one input
port must be configured to accept it.

e If only one NMEA port is enabled, it must be the Navigation port.

VmDas can write data to up to three output serial ports and up to three TCP/IP
ports.

VmDas can provide up to three optional real time outputs through serial ports,
Ethernet ports, or both.

Enabling an output port instructs VmDas to write data to that port whether or
not anyone is listening.

Ensemble Output (Binary LTA) provides long term averaged ensembles. This
output is a copy of the LTA output file.

Ensemble output (ASCII) converts binary ensembles to an ASCII format. If
this port is enabled, the data to be written must be selected in the Set Ensemble
Output Configuration Here box.

Speed Log Output produces NMEA messages containing ship speed informa-
tion from short term averaged data.

Set Ensemble Output Confiquration Here

The settings in the Set Ensemble Output Configuration Here box are needed
only if Ensemble Output (ASCII) is enabled.

e Data Select - VmDas produces several output files with binary en-
sembles. Data Select chooses one of these files as the source of en-
semble data for ASCII output. Some of the data in the binary source
will be extracted, converted to an ASCII format (See “Output ASCII
Ensemble Data,” page 61), and written out the output port.

e Data Type Switches - Select the type of data to send to the ensem-
ble-out device during data collection. Check the appropriate check-
box for each type of data you want sent to the ASCII ensemble-out
port. The Navigation box will have no effect if the Data Select box
contains ENR. Navigation data comes from NMEA inputs. The
navigation and ensemble data are merged to produce ENX, STA,
and LTA files. Navigation data is not present in the raw ENR files.

e Velocity Switch - If the Velocity box is checked, the Start Bin and
End Bin boxes in the Output column set the bins that will be added
to the ASCII ensemble velocity data.

e Velocity Ref - If the Velocity box is checked, the Velocity Ref box
can be used to remove ship velocity from the velocity profile. Other
velocities, such as bottom track, are not changed.

If Velocity Ref is set to None, velocities are unchanged.
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If Velocity Ref is set to Bottom, the velocity from the bottom track
field, if present, is subtracted from the velocity of each bin.

If Velocity Ref is set to Mean, the average velocity of a water layer
is subtracted from the velocity of each bin. The Start Bin and End

Bin boxes in the Mean column select the bins that make up the wa-
ter layer.

Mean Start/End Bin - Lets you select the bin (depth cell) range for
the Mean velocity reference.

e OQOutput Start/End Bin - Lets you select the portion of the ADCP

profile (depth cell range) to send to the ASCII ensemble-out port.

NOTE. If the start and end bins are out of range (e.g., the ADCP
ensemble contains 40 bins, and you set the Output Start Bin = 1 and the
Output End Bin = 50), VmDas automatically adjusts the output bin range to
the ADCP ensemble (i.e., Output End Bin = 40).

Suggested Setting.

The parameters set in the ADCP input port should match the ADCP
wakeup serial port settings. RDI recommends that the ADCP wakeup
serial port settings be set at 9600 BAUD, no parity, 8 data bits, and 1 stop
bit.

The Navigation Input and RPH input ports read NMEA data. The NMEA
0183 standard specifies 4800 BAUD, no parity, 8 data bits, and 1 stop bit.
Never the less, many ships use 9600 BAUD, and some may use faster
rates.

NOTE. Advanced users can change the ADCP serial port parameters with
a command file. Those parameters are used only while collecting data.
When data collection stops, the serial port settings the ADCP uses will
return to their wakeup values.

VmDas automatically changes the PC serial port when the ADCP serial
port changes.
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4.2.3

ADCP Setup Tab

Use this dialog box to setup the ADCP. Select either Use Options to set the
ADCP commands on this tab or select Use File to use a command file.

Program Optionsz X

Communications  ADCP Setup IHecnrdingl Transformsl Averagingl Data Screeningl Lser EHit$| Simulatedlnput$|

— B0CP Setup from Optiong
— W ater Current Prafile —Heading Senszor

¥ Set Sensor Type

& :
Use Options ¥ Set Profile Parameters
Frewiew | Murnber of Bins: |1EIEI

- & Extemal Analog Gyro

Ein Size: I8 meters [Synchro/Stepper]

IB
IU

! Intermal Sensar

Blank, Distance: meters

— Tilt Senzor
%S;t;c:lucm meters ¥ Set Sensor Type
€ Intermal Sensar
V¥ Set Processing Mode ' Extemnal Analog Guro [Sunchia)
& Hi-rezalution [short range] — Bottam Track

" Low-resolution [lohg range] CIOff 7 On

M awirurn Bange: IEUUU meters

—ADCP Setup fram File

™ Uz Fil
sE e Command File

Eresen | |E:\F'rngramFiIes'\F|DInstrumentszDa&\DSBBNBDEF.th Brnwse...l

Engemble Time

€ Ping as fast as possible
&' Set time between ensembles Enzemble Time |2 zeconds

ak. I Cancel I i | Help |

Figure 7. ADCP Setup Tab

Ensemble Time is set on this tab for both Use Options and Use File. Select
the Set time between ensembles button to specify a ping interval (see Table 1,
page 8). Select the Ping as fast as possible button to let the processing and
I/O time dictate the ping rate.

@ NOTE. See “VmDas ADCP lInitialization,” page 42 for details on how the
ADCP commands are generated and sent to the ADCP.
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To set the ADCP commands using this dialog box, select the Use Options
button.

e Select the Set Profile Parameters box in the Water Current Pro-
file section to set the following parameters; Number of Bins (WN),
Bin Size (WS), Blank Distance (WF), and Transducer Depth
(ED).

e Select the Set Processing Mode box to switch between high and low
resolution modes.

e Select the Set BT on/off box to enable or disable bottom track pings
(BP1) and set the maximum search range (BX command).

e Select the Heading Sensor Set Sensor Type box in this section to
switch between using the ADCP's internal sensor or an external ana-
log gyro (synchro/stepper) (EZ command).

e Select the Tilt Sensor Set Sensor Type box in this section to switch
between using the ADCP's internal sensor or an external analog
gyro (synchro) (EZ command). When this box is not checked, the
default ADCP setup will be used.

To set the ADCP commands using a command file, select the Use File button.
Enter the name of an ADCP command file in the Command File box, or click
the Browse button to navigate to a file using a File Open dialog box. This
should be a text file with one ADCP command per line, and can have any valid
ADCP commands. The contents of this file will be sent to the ADCP during
initialization.

Suggested Setting for First Time Users.

Select the Use File button in the ADCP Setup file area and click the

@ Browse button under the Command File window. Select one of the
default command files (see “Load a Command File,” page 8 and
“Command Files,” page 40) and click Open.

Set the Ensemble Time as shown in Table 1, page 8.

@ NOTE. The ADCP automatically increases the Time per Ensemble if
(WP + NP + BP) x TP > the setting in Set time between ensembles box).
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4.2.4

Recording Tab

The Recording property page allows you to set the deployment name and path
to where the data files are recorded.

Program Options x|

Eommunicationsl HDCP Setup  Aecording | Transformsl Averagingl D ata Screeningl | zer E:-titsl Simulated Inpulsl

— Deployment Files

Mame:

Murnber: IEI
Max Size [MB]: |1423

The deployment number dizplayed here iz automatically chozen by
the software each time data iz collected or reprocessed. Change
the number to averide the software's chaice,

— Output Directories

[ Dual Output Directories

Primany Path IE:'\HDI\ADEP\

Browse... |

EBackup Fath: ||:;\HDMDCP

Hrowee.. |

QK I Cancel | S | Help |

Figure 8. Recording Tab

Enter a name that identifies your deployment. This name will be used as part
of the filename for each file that is part of this deployment (see “File Naming

Conventions,” page 73).

Normally, you do not need to enter a Starting Number as the software handles
it automatically. This deployment number is used to identify the specific data
collection run, and becomes part of the filename of each data file recorded for
the deployment. If you do not enter a deployment number, the software will
automatically assign one for each deployment.

Enter the desired Maximum File Size. Each file type in your deployment will
be limited to the specified size. Each file has a sequence number as part of the
filename, and as each recorded file reaches the specified size limit, the se-
quence number will be incremented and a new file started.
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Enter the Primary Path where the raw, intermediate, and processed data files
are to be stored. Clicking the Browse button to the right of the Primary Path
edit box will allow you to browse your computer to select a folder to record to.
You will be presented with a Choose Directory dialog box (see Figure 9),
which will have the default path of C:\RDINADCP selected. Select the primary
path (note the directory must already exist) and click OK.

Choosze Directory Ed |

Drirectony Mame:

IE:KHDI"-.&DEF'

Drrives:

Cancel |

Figure 9. Choosing the Path

Check the Duel Output Directories box to create two copies of the raw data
files and to allow a backup path to be entered. If this box is not checked, only
the Primary Path is enabled.

Enter the Backup Path where optional backup copies of raw data and option
files are stored. These files are not used for data processing. They are made
available in case the primary files are lost. If the backup copies are needed,
copy them to the primary directory and reprocess them to create intermediate
and processed data files.

Suggested Setting.
@ Enter a file name that identifies your deployment.

Select the primary path (note the directory must exist already; VMDAS
does not create it, except for the default path already entered).
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4.2.5 Transforms Tab

Use this screen to select the Transform Type, Sensor Configuration, Orien-
tation, Heading Source, Tilt Source, Beam Angle, Heading Correction, and
Velocity Scaling.

Eommunicationsl ADCF Setupl Fiecording  Transforms |Averaging| Data Screeningl UserE:-titsI Simulatedlnputsl
— Transform Type———————— [~ Sensor Configuration—————————— ~Orientation———————————————
" Pitch/Rioll &xes Fixed ta ADCP [1] " Down " Conves
v Allow 3-Beam Solutions ™ Pitch &sis Fiked to ADCP (2]  Up " Concave
¥ Bin Map & |nstument Default (3] & Instument - |nstrument
Default Drefault
—Heading Source———— [~ Tilt Source —Beam dngle
* ADCP * ADCP % |mstrument Default
 NMEAMHDT " NMEA/PRDID " Fixed
& NME&/HDG ™ Fised Tilts: ISD deg
" MNME&/ERDID ID Fitch [deq]
CE )
Fixed Heading ID— Aol (deg]
IU deg

—Heading Comnection — “Welocity Scaling

Heading Corection Parameters:

Enabl Enabl
LEEE k. = amplitude coefficient L EEE

phi = phaze coefficient |1 Profile/ T

k[0 Ev: [0 ohi os
= magnetic affzet
i ID E: IIJ E& = alignment emar |1 Eattom Tk

Hdghd = measLrement
HdgT = HegM + KsinfHdgM + phi) + Ev + E4 | 1ddT = tiue heading

Ok I Cancel | i | Help |

Figure 10. Transforms Tab

Click the Transform Type checkboxes to enable or disable beam-to-Earth
transformation, three-beam solutions, or bin mapping. At present, VmDas av-
erages ADCP data in the Earth frame. Therefore, if the Earth transformation is
disabled, no averaged data will be produced. Raw data will still be recorded.

Select the appropriate Sensor Configuration radio button to indicate your sen-
sor configuration. Select Instrument Default to have the software get the con-
figuration from the ADCP leader data.

In the Orientation box, select Instrument Default to have the software get the
orientation from the ADCP leader data. Otherwise, by selecting the other radio
buttons you may force a particular orientation for processing.
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In the Heading Source box, select the ADCP radio button to have the software
get heading data from the ADCP leader (internal compass or external syn-
chro/stepper analog gyro). Otherwise, select the radio button for the NMEA
message type that you wish to decode heading data from, or select the Fixed
Heading radio button and enter a fixed heading value to use for the processing.
Heading data from the selected source will be written into the ADCP variable
leader in the ENX, STA, and LTA data files.

In the Tilt Source box, select ADCP to have the software get tilt data from the
ADCP leader data. Select NMEA to have the software get tilt data from the
$PRDID string on the NMEA port, or select Fixed Tilts to enter fixed values
for pitch and roll to use for processing.

In the Beam Angle box, select Instrument Default to have the software get
the ADCP nominal transducer beam angle from the ADCP leader data. Select
Fixed to enter a fixed beam angle to use for processing.

In the Heading Correction box, click the Enable checkbox if heading correc-
tion is desired. Enter magnetic offsets such as magnetic variation in the EV
edit box. Enter transducer alignment offsets in the EA edit box. Enter coeffi-
cients for the sin correction function in the K and phi edit boxes.

Use the Velocity Scaling box if you need to correct velocity data that was col-
lected using the incorrect speed of sound, salinity, or temperature.

For example, the user collects data using the factory default salinity for his
ADCP. Later, the user notices that this salinity value is wrong, causing an error
in the velocities. Calculate a scale factor (in this case, the same for profile and
Bottom Track data), and open VmDas in the Reprocess mode (see
“Reprocessing Data with VmDas,” page 49). Enter the scale factor, and click
OK to save the options. Click Control, Go to reprocess the data.

VmDas opens a reprocessing document with the selected data, opens the op-
tions dialog, validates and saves the new options, and reprocesses the data to
new files, multiplying the velocities and error velocity thresholds in all new

files by the scale factor.

Suggested Setting.
Enable all selections in the Transform Type.

Set the Sensor Configuration, Orientation, and Beam Angle to
@ Instrument Default.

The Heading Source and Tilt Source should be set to ADCP.

Set the Heading Correction to your input.

The Velocity Scaling should be disabled.
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4.2.6

Averaging Tab

The Averaging property page allows you to set the Ensemble Averaging inter-
val and Reference Layer Averaging properties.

Program Options

Eommunicationsl ADCP Setupl Hecnrdingl Transfarms  Averaging |Data Screeningl User Exitsl Simulated Inputsl

—&veraging Method
(Ol | af
Eirst Time Interval: IEU seconds
Second Time Interval: |1 200 zeconds
€ Spatial
Firzt Distance Interval: |1 l meters
Second Distance [nterval: I'I ] meters
— Reference Layer Averaging
¥ Enable
Start bin: |3
End bir: I'I 0

oK I Cancel S| Help

Figure 11. Averaging Tab

Enter the Temporal Averaging short-term averaging in the First Time Inter-
val box. Use the short-term average to get more frequent updates for a data
quality check. The First Time Interval is what we refer to as the Short Term
Average (which will become file name with a *.STA extension).

Enter the long-term averaging period in the Second Time Interval box. Use
the long-term average to get your intended results. The Second Time Interval
is what we refer to as the Long Term Average (which will become file name
with a *.LTA extension).

Enable the Reference Layer Averaging checkbox to turn on or off the refer-
ence layer averaging feature. Using a Reference Layer helps removes biases
caused from accelerations on platforms or ships. To set up a Reference Layer,
you must set the Start Bin and the End Bin to be used as the “meaning” refer-
ence layer.
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Noise, introduced by platform accelerations, can overwhelm the velocity meas-
urements. We have found keeping track of velocities relative to a stable refer-
ence layer can improve the data in such Cases. As an example, suppose we
have a four-ping ensemble. Because signal amplitude falls off with distance,
the deeper bins will have more of the data flagged as bad. Bad data are not in-
cluded in averages. As a result, the average profile might be erratic when the
percent good is low. In the data below, a constant profile is assumed for bins
20 to 22, yet the average of good data shows it to be sheared.

Ping #
1 2 3 4

Bin Velocities AVG #1

1 5 6 18 19 12

2 3 4 16 17 10

l d l d l l
20 bad bad bad 16 16
21 2 bad bad bad 2
22 bad bad 15 bad 15

Bins 1 and 2 have all good data; and in this example, are used as the reference
layer. Averaging these bins for each ping gives a reference velocity of:

Ping #: 1 2 3 4
Layer Average: 4 5 17 18
Mean Layer Average = 11 : (4 + 5 + 17 + 18) / 4

When the layer average is subtracted from the velocities within each ping the
data become:

Bin Velocities Average #1 Average #2
1 1 1 1 1 1 12
2 -1 -1 -1 -1 -1 10
{ { { { { { {

20 bad bad bad -2 -2 9

21 -2 bad bad bad -2 9

22 bad bad -2 bad -2 9

The last column, Average #2, gives a better picture of the velocities at the
deeper bins than the algorithm for obtaining Average #1.

profile and bins that have a high percent good (more than 85%). If you

i% NOTE. When using a reference layer, use bins in the upper part of the
select a bad bin range, the averages will be wrong and data will be bad.

Suggested Setting.

You will be collecting three different files and will be able to view all three
during real time data collection. The first file is the raw data input, which is
single ping data. The selections for the other two files are based on your

@ time input values here. The First Time Interval is what we refer to as the
Short Term Average (which will become file name with a *.STA extension).
The Second Time Interval is what we refer to as the Long Term Average
(which will become file name with a *.LTA extension). You can set these to
any times you like and they may even be the same value.

page 34

RD Instruments



VmDas User's Guide

4.2.7

Data Screening Tab

Click the checkboxes for the data screening options you wish to enable. When
a box is checked, its associated edit box becomes enabled, and you may enter a
threshold value for screening the data.

Program Options

Eommunicationsl ADCF Setupl Hecordingl Tlansformsl &veraging  Data Screening | [RE E:-titsl Simulated Inputsl
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QK. I Cancel Lpply | Help |

Figure 12. Data Screening Tab

For RSSI (amplitude), Correlation, and Percent Good screening, the thresh-
old value represents a minimum allowed value. For example, if you set the
RSSI threshold to 35 counts, then any beam with an RSSI value below 35
counts will be discarded and not used in the processed data. RSSI and correla-
tion screening for each beam are performed on the raw data. Percent good
screening is performed on the averaged data.

For Error Velocity and Vertical Velocity screening, the threshold value repre-
sents a maximum allowed value. For example, if you set the Error Velocity
threshold to 1500 mm/s, then any transformed ensemble that has an error
velocity greater than 1500 mm/s will be discarded and not used in the
processed data. Error Velocity and Vertical Velocity screening are performed

P/N 95A-6015-00 (March 2001) page 35



VmDas User's Guide

data. Error Velocity and Vertical Velocity screening are performed on the
transformed data, before averaging.

For Fish screening (also known as false-target detection), the threshold used
for bottom track has a different meaning than that used for the water track ping
or the profile ping. In screening water data, the amplitudes of all the beams are
compared, and if the amplitude of the weakest beam differs from the amplitude
of the strongest beam by more than the specified number of counts (i.e. the
threshold value), then the weaker beam is discarded. The process is repeated
with the remaining beams until either the test passes with three or more good

beams, or two beams have been marked bad, in which case the profile bin is
discarded.

In fish screening bottom track data, the depths of all four beams are compared.
If the depth of the shallowest beam is less than the average depth of the
remaining beams by more than the specified percentage (i.e. the threshold
value), then the shallowest beam is discarded. This process is repeated until
either the test passes with three or more good beams, or more than two beams
have been marked bad, in which case the measurement is discarded.

Check the box labeled Mark Data Bad Below Bottom to have the software
mark bad all profile bins that fall below the sea bottom. The formula is Last-
GoodBin = (ShallowestBeam) * (COS (BeamAngle)) + (BinLength).

NOTE. The ADCP has its own internal thresholds. Setting thresholds on
this page that is lower than those used by the ADCP will have no effect.

While it is possible for advanced users to modify the ADCP command file

@ to disable some of the internal thresholds, this practice is not
recommended. VmDas is designed to do those checks. It allows you to
change them when you reprocess the data. This gives you the maximum
flexibility.

Suggested Setting.

You are able to screen data based on the items in this menu and the
thresholds you decide during real-time or when reprocessing. This
screening will affect what is displayed on the screen and what data is

@ recorded to the *.STA and *.LTA files. The original raw data will be
unaffected by what is setup here. For real-time data collection, we
recommend you only enable Mark Bad Below Bottom. You can
reprocess data later and change the settings in this screen to see what the
effect is.
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4.2.8

Users Exits Tab

User exits are hooks at various points in the processing where the user can
modify the data with an external program. The external user application needs
to be written so that it will keep trying to look for the appropriate file names,
which will not exist until ¥'mDas creates them some time after starting the pro-
gram. It then needs to monitor the file size to determine when new data is
available, and it has to observe the same file size limits specified for VmDas
and automatically advance to the next file in the sequence when the size limit is
reached.

Program Dptions

Eommunicationsl ADCP Setupl Hecoldingl Tlansformsl Averagingl Diata Screening  Jeer Exite | Simulated Inputsl

—WinAdep Application
W Launch Winddep

Winddop Path: IC:\F‘rogram Files\RD Instruments\Winddop\wWinbdop. exe Browse ... I

[ata File To Open: L TA - Long-tem averaged data

Refresh Interval [zec): |1 1]

— Advanced Users Only

— External Faw ADCP Data Screening
™ Enabls
Application: Browse... |
— External Faw Maw D ata S creening/Pre-tyveraging
™ Enabls
Application: Browse... |
r— External Transformation
™ Enable
Application: Browse... |

0K I Cancel I Pt [ | Help

Figure 13. Users Exits Tab

Click the Launch WinADCP checkbox to have VmDas automatically start the
WinADCP application in monitor mode when data collection is started. When
in monitor mode, WinADCP will periodically refresh its displays from the data
recorded by VmDas, and will allow you to view time series and contour graphs
of the data. From the WinADCP application menu, you can exit the monitor
mode to change the WinADCP setup, and then reenter the monitor mode to con-
tinue the data updates. The WinADCP application must be installed on the
computer for this option to work.
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Enter the WinADCP program file name in the WinADCP Path box, including
the entire path for the directory in which it resides. VmDas uses this informa-
tion to find the WinADCP application. Alternatively, you may click the
Browse button to navigate using the File Open dialog.

Select which type of data to view with WinADCP using the Data File to Open
box. Choose from single-ping beam data, single-ping Earth data, short-term
averaged data, or long-term averaged data. Once data collection has started,
you can use the WinADCP application menu to open a different file type if de-
sired. Just remember to exit the monitor mode in order to make the change,
then reenter monitor mode to continue the automatic data refreshing.

Enter the number of seconds that Win4dDCP should wait between screen re-
freshes in the Refresh Interval (sec) box.

NOTE. When you press Stop, VmDas leaves WinADCP open so that your

6 data screen does not disappear. A consequence of that is if you have
WinADCP enabled as a User Exit, and click Go, Stop, Go in VmDas, it will
cause a second instance of WinADCP to run.

Click the External Raw ADCP Data Screening checkbox (see “VmDas User
Exits,” page 67 and Figure 16, page 72) to give an external user-supplied pro-
gram access to the raw ADCP data before the initial screening. The user-
supplied program is expected to read raw ADCP ensemble data from the .ENR
file and write the modified ensembles to an .ENJ file. This occurs before
VmDas performs its data screening (does not bypass it), and if additional
screening by VmDas is desired, it may be enabled.

Click the External Raw Nav Data Screening checkbox (see “VmDas User
Exits,” page 67 and Figure 16, page 72) to give an external user-supplied pro-
gram access to the raw NMEA data. Normally the VmDas NMEA data screen-
ing logic reads data from the .N1R/N2R raw NMEA data file, screens the data
and averages the data between ADCP time stamps, then writes the averaged
data out in binary format to a .NMS file. When this user exit option is enabled,
the user-supplied program is expected to read data from the .N1R/N2R files,
and write the modified data to a .N1J or N2J text file with the same NMEA
format. The VmDas NMEA data screening and averaging functions will then
read the NMEA data from the .N1J (or N2J) file instead of the .N1R (or N2R)
file.

Suggested Setting.

If you want to view the data using WinADCP, select the Launch WinADCP
box. Enter the path to the WinADCP program using the Browse button.
@ VmDas will automatically enter the default path.

Select what file you want to view in the Data File to Open drop-down list.

Select a Refresh Rate. The WinADCP program will check VmDas for new
data based on the Refresh Rate.
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4.2.9 Simulated Inputs Tab

Use the simulated data files to help learn how to use VmDas or to test the User
Exits.

NOTE. Enabling the simulated data will automatically disable the serial
G port communications setting for the corresponding items on the
communication setup tab.

Program Options

Figure 14. Simulated Inputs Tab
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4.3

Command Files

This page shows the direct ADCP commands that correspond to the fields set
in the ADCP Setup Options, on the ADCP Setup tab. You can refer to the
ADCP Technical Manual for more information on these direct ADCP com-
mands. See “VmDas ADCP Initialization,” page 42 for details on how the
ADCP commands are generated and sent to the ADCP.

To create your own command file, do the following.

a. Open one of the default command files (see Table 2, page 8) in NotePad or
a similar type of text editor.

b. On the File menu, click Save AS. Give the command file a unique name.

c. Edit the commands as needed. Refer to the ADCP Technical Manual for
detailed information on each command. You may want to add commands,
but do not delete any command. The commands shown in the default com-
mand file are all required.

NOTE. Use the ADCP Setup tab to set the ADCP commands. Select
either Use Options to set the ADCP commands on this tab or select Use
File to use a command file (see “Load a Command File,” page 8).

Ensemble Time must always be set on this tab.

NOTE. The default command files have comments that explain the
6 function of each command. It is a good idea to keep the comments and
edit them when you make command changes.

CAUTION. In order for VmDas to perform correctly, your command file

A must use single ping (WP1, NP1, BP1) beam data (EX00000). See
“VYmDas ADCP Initialization,” page 42 for details on how commands are
sent to the ADCP.

The following shows the printout of the default command file OS38BBDEF.txt.

T T T T e oo \
; ADCP Command File for use with VmDas software.

; ADCP type: 38 Khz Ocean Surveyor

; Setup name: default

; Setup type: High resolution, short range profile (broadband)

; NOTE: Any line beginning with a semicolon in the first

; column is treated as a comment and is ignored by

; the VmDas software.

; NOTE: This file is best viewed with a fixed-point font (eg. courier).

D i b /

; Restore factory default settings in the ADCP
crl
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; set the data collection baud rate to 115200 bps,
; no parity, one stop bit, 8 data bits

; NOTE: VmDas sends baud rate change command after all other commands in
; this file, so that it is not made permanent by a CK command.
cb811

; Set for broadband profile mode, single-ping ensembles,

; forty 24 meter bins, 16 meter blanking distance, 390 mm/s ambiguity vel
NPO

WPO000OO01

WS2400

WEF1600

WNO040

WV390

; Enable single-ping bottom track,

; Set maximum bottom search depth to 2000 meters
BP0OO1

BX20000

; Output velocity, correlation, echo intensity, percent good
WD111100000

; Two seconds between bottom and water pings
TP000200

; Four seconds between ensembles

; Since VmDas uses manual pinging, TE is ignored by the ADCP.

; You must set the time between ensemble in the VmDas ADCP Setup tab
TE00000400

; Set to calculate speed-of-sound, no depth sensor,
; External synchro heading sensor, use internal

; transducer temperature sensor

EZ1020001

; Output beam data (rotations are done in software)
EX00000

; Set transducer depth to zero
ED000O0O

; save this setup to non-volatile memory in the ADCP
CK

NOTE. These files have been setup for shipboard use. They can also be used
for stationary systems (such as Oil Rig platforms) but you must first open the

6 file (right click on file and select open) and modify the EZ command from
EZ1020001 to EZ1111111. This new setting will enable the use of the internal
heading, pitch, and roll sensors.
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4.3.1

4.3.2

4.3.3

4.3.4

VmDas ADCP Initialization

The following section explains how VmDas sends the commands to the ADCP.

Choosing Setup Parameters

When VmDas Collect mode starts, one part of the process is to initialize the
ADCP. Sending commands to the ADCP is a major part of the process.

Some commands are generated by VmDas from setup data taken from various
tabs of the Edit User Options dialog box. Others are read from a command
file. This can lead to conflicts and confusion.

Exactly which commands must be sent depends on the type of ADCP being
initialized. VmDas currently recognizes the following types of ADCPs: Broad-
band (BB), Workhorse (WH), and Ocean Surveyor (OS). If VmDas does not
recognize the ADCP type but the data format is correct, it will display Un-
known (UN).

@ NOTE. For VmDas purposes, a Navigator is a BroadBand ADCP.

Using the ADCP Setup Options

VmDas presents an easy interface for making some setup choices in the ADCP
Setup Options dialog. Most of them are on the ADCP Setup tab. The serial
port settings are on the Communications tab.

The ADCP Setup tab options are used only to initialize the ADCP. They do
not have anything to do with how VmDas processes or displays data. They
only control what data the ADCP collects and makes available.

6 NOTE. The options dialog does not completely control initialization.

Using a ADCP File Option

Advanced users can define a command file in the ADCP Setup tab for more
flexibility in initializing the ADCP.

6 NOTE. The command file does not completely control initialization.
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4.3.5

4.3.6

Interactions

VmDas generates some required commands without input from the Edit User
Options dialog or a command file.

Use the ADCP Setup tab to setup the ADCP. Select either Use Options to set
the ADCP commands on this tab or select Use File to use a command file (see
“Load a Command File,” page 8). Ensemble Time must always be set on this
tab.

6 NOTE. If a command is not sent to the ADCP through either the Use
Options or Use File, the setting the ADCP had on wakeup are used.

Automatically Generated Commands

Some commands must be sent to the ADCP for proper functioning of VmDas.
VmDas always generates these commands.

Manual pinging

VmDas generates a CF 0111x command, where x indicates that the last bit is
unchanged from its current setting. This bit controls the recorder.

This setup places the ADCP in a Manual Ensemble mode. A Manual Ensemble
mode means that VmDas will control the timing of ADCP ensembles and there-
fore the ADCP TE command is ignored. VmDas sets up the ADCP for single
ping Water Profile and single ping Bottom Track (if Bottom Track is required).
Because of this setting, the ADCP ensemble can be thought of as a ping and
thus manual pinging.

Beam coordinates

VmDas generates an EX00000 command. This places the ADCP in Beam Co-
ordinates. With the ADCP in Beam Coordinates, VmDas is able to perform the
transformations to Earth Coordinates. The advantage of this is ¥mDas can in-
terface with external Heading, Pitch, and Roll sensors and therefore it can be
setup to use either the internal or external input for this information.

Magnetic corrections

VmDas generates an EAO and EBO command (for an Ocean Surveyor, an EV0
command will be generated instead of the EBO command).

To set the Magnetic Offset or transducer Alignment Error offsets you must use
the Transforms tab.
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4.3.7

Commands and How They are Generated

The ADCP Setup Options can generate some commands, but only generates
the command if the proper check boxes are checked. If the boxes are checked
then the commands created will be sent.

If the ADCP File Option generates the commands, it is important to put them
in the command file correctly. Several default command files are provided
with VmDas. If you change or add commands refer, to your ADCP Technical
Manual for proper command syntax. Some of the problems that can arise are
not obvious. For example, since data is in beam coordinates, it is important not
to average data in the ADCP unless the ADCP is in a fixed orientation. This
means that the WP command must be WP1 or in the case of the Ocean Sur-
veyor, a NP1 command may be used. The BP command must be BP0 to dis-
able bottom tracking, or BP1 to enable it.

If a command generates an error in the ADCP, the rest of the command file will
not be processed. VmDas will warn the user and continue initialization.

The commands that can be generated by each check box in the ADCP Setup
Options are listed below.

Set Profile Parameters

@ NOTE. These commands are only generated if the Set Profile
Parameters box is checked (see “ADCP Setup Tab,” page 27).

The WN (Number of Bins), WS (Bin size), WF (Blank Distance), and ED
(Transducer Depth) commands are generated from data in the Set Profile Pa-
rameters controls. For an Ocean Surveyor in Narrow Bandwidth Profiling
mode, this would be the NN, NS, NF, and ED commands instead.

Set Processing Mode

(% NOTE. These commands are only generated if the Set Processing Mode
box is checked (see “ADCP Setup Tab,” page 27).

If Hi-resolution (short range) option is selected,

e For Workhorse ADCPs, WP1, WM1, WBO0, and WV480 are gener-
ated.

e For BroadBand ADCPs, WP1, WM1, WB0, and WV 650 are gener-
ated.

e For Ocean Surveyor ADCPs, NPO and WP1 are generated. This sets
the Ocean Surveyor to Broad Bandwidth Profiling mode.

e For all others, no commands are generated
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4.3.8

If Low-resolution (long range) option is selected,

e For Workhorse and BroadBand ADCPs, WP1, WM1, WBI1, and
WV330 are generated.

e For Ocean Surveyor ADCPs, NP1 and WPO are generated. This sets
the Ocean Surveyor to narrow Bandwidth Profiling mode.

e For all others, no commands are generated

Set BT On/Off

6 NOTE. These commands are only generated if the Set BT On/Off box is
checked (see “ADCP Setup Tab,” page 27).

If Off is selected, a BP0 command is generated. If On is selected, a BP1
command is generated and a BX command is generated from data in the con-
trol box.

Some Workhorse ADCPs do not support bottom tracking. The BP command
will fail on those Workhorses. This is OK if the ADCP Setup Options gener-
ates the BP command, but a failed command in the command file aborts proc-
essing of the command file. The BP command should be removed from the
command file in this case.

Heading/Tilt Sensor

6 NOTE. These commands are only generated if the Set Sensor Type box
is checked (see “ADCP Setup Tab,” page 27).

If either check box is checked, an EZ command is generated. The current EZ
setting is read and used to generate the new command. Only the heading and
tilt source are changed.

Serial Port Setup

The port settings on the Communications tab control only the PC serial port,
not the ADCP serial port. The PC serial port parameters must be set to match
the settings the ADCP will use when it wakes up.

It is possible to change the ADCP serial port settings in a command file with a
CB command. VmDas will detect this command and hold it until all other
command file commands are executed. Then VmDas sends the CB command
and makes the same change in the PC serial port.

This is done because the command file might include a CK command to store
the ADCP current settings in non-volatile memory. This makes sure that the
CB command is done after the CK command. The next time the ADCP wakes
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up, it will have the same serial port settings as before, and the current VmDas
serial port options will still work.

6 NOTE. Typically the ADCP internal serial port settings is set to 9600
Baud, no parity, 8 data bits, and 1 stop bit.

4.3.9 Detailed ADCP Initialization Procedure
a. Open the serial port using the settings from the Communications tab.
b. Send a break.

c. Interpret the ADCP’s response to the break to determine what kind of
ADCEP is present.

d. For OS, Initialize the ADCP time to the PC time with a TS command.

e. Ifacommand file is selected, copy it to the ADCP one line at a time with
the following caveats.

e Letters are converted to upper case.
e Comments (lines starting with ;) are removed.
e (S (Start Pinging) and CZ (Power Down) commands are not sent.

e Baud rate commands (CB) are held until all other commands in the
file have been sent

e After each line, a check is done for an error message from the
ADCP. If one is found, no further commands from the file are sent.
Initialization will start over.

e Immediately after sending a CB command, change the PC serial port
parameters to match the new ADCP parameters.

f. For BB and WH, read the beam-to-instrument transformation matrix. Write
it to a log on the hard disk.

g. Send commands from the ADCP Setup tab and a few that must be sent in
any case. Each check box on the ADCP Setup tab enables choices to con-
figure a particular set of commands. If the check box is unchecked, the
ADCP Setup tab will not generate the commands, and the current ADCP
settings will be used.

Bottom track
e [fthe Set BT On/Off check box is unchecked, nothing is sent.
o [f Off is selected, BPO is sent.

e IfOn is selected, BP1 and a BX command created from the ADCP
Setup tab maximum range is sent.
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Processing Mode

If the Set Processing Mode check box is unchecked, nothing is sent.

Different commands are sent to different types of ADCP, as shown

in the tables below.

If Hi-resolution (short range) option is selected, the following com-

mands are sent.

Command Command Description ADCP Type
NPO NB mode Pings per Ensemble (O]

WP1 Pings per Ensemble 0S,BB,WH
WMA1 WT Profiling Mode BB,WH
WBO0 Mode 1 WT Bandwidth BB,WH
WV650 WT Mode 1 Ambiguity Velocity BB

WVv480 WT Mode 1 Ambiguity Velocity =~ WH

<none> All others

If Low-resolution (long range) option is selected, the following

commands are sent.

Command Command Description ADCP type
WPO Pings per Ensemble OS

NP1 NB mode Pings per Ensemble  OS

WP1 Pings per Ensemble BB,WH
WM1 WT Profiling Mode BB,WH
WB1 Mode 1 WT Bandwidth BB,WH
WV330 WT Mode 1 Ambiguity Velocity BB, WH
<none> All others

Profile Parameters

If the Set Profile Parameters check box is unchecked, nothing is

sent.

For Ocean Surveyor only, no commands are sent unless it is in either

NP1 or WP1 mode.

For Ocean Surveyor in NP1 mode, the following commands are con-

structed and sent.
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Command ADCP setup tab data source
NN Number of Bins

NS Bin Size

NF Blank Distance

ED Transducer Depth

For Ocean Surveyor in WP1 mode or any other type of ADCP, the
following commands are constructed and sent.

Command ADCP setup tab data source
WN Number of Bins

WS Bin Size

WF Blank Distance

ED Transducer Depth

CF command

This command is always sent.

The current CF setting is read. A new command is generated using
the last bit (the recorder bit) of the current setting.

CF 0111x is sent.

Remaining commands

Heading and Tilt Sensor Source

If either the Heading or Tilt ADCP Setup tab check box is
checked, the current EZ command is read. A new EZ command
is generated and sent with the heading and tilt characters set from
the ADCP Setup tab settings.

Otherwise, nothing is sent.

Heading alignment. EAQ is always sent.

Heading bias.

This is always sent.
For all non-Ocean Surveyor type ADCPs, EBO is sent.

For Ocean Surveyor ADCPs, early versions use the EB command
others use the EV command. EVO is sent. If that generates an er-
ror, EBO is sent.

Beam coordinates. EX00000 is always sent.
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4.4 Reprocessing Data with VmDas
Start VmDas. Click File, Reprocess Data.

b. Browse and locate the *.vmo file for the data you wish to reprocess. Click
Open (see “File Naming Conventions,” page 73).

c. Click Options, Edit Data Options.
d. Click the Recording tab (see “Recording Tab,” page 29).
e Enter the Name of the data set you wish to reprocess.
e Enter the Number of the data set you wish to reprocess.

e. Click the Transforms tab (see “Transforms Tab,” page 31).

e Leave the settings for the Transform Type, Sensor Configuration,
Orientation, and Beam Angle as selected.

e The Heading Source needs to be selected for the input you intend to
use. If you will use the gyro heading being fed into the ADCP real
time then leave it selected to ADCP.

e The Tilt Source needs to be selected for the input you intend to use.

f. Click the Averaging tab (see “Averaging Tab,” page 33).

e Enter a time value for the First Time Interval. This is the Short
Term Average (which will become file name with a *.sta extension).
Enter a time value for the Second Time Interval. This is the Long
Term Average (which will become file name with a *.1ta extension).
You can set these to any times you like and they may even be the
same.

g. Click the Data Screening tab.

e You are able to screen data based on the items in this menu and the
thresholds you decide. This screening will affect what is displayed
on the screen and what data is recorded to the *.sta and * .1ta files.
The original raw data will be unaffected by what is setup here.

h. Save the User Option file by clicking Options, Save As.
e Enter a file name for the *.ini file that you have just created.

1. To start data reprocessing, on the Control menu, click Go.
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4.5 Playback a Data File
a. Start VmDas. Click File, Playback Data.

b. Browse and locate the data file for the data you wish to view. Click Open.

NOTE. VmDas will automatically search for *.enr, *.enx, *.sta, and *.lta
files.

@ In order to view files that use other naming conventions, the user can
either type the file name directly into the File name field of the Open File
dialog box, or click in the Files of type box to select the All files (*.*) filter
from the drop-down list.

c. On the Playback Tool Bar, click Play.

EHl¥mDas - [NKKOO1_009_000000.5TA] M= E3
File Wiews QOptions Contol Chat Window Help —Iﬁ'lil

Fast |

[ Wl b E| o
7 =] =] s g e e

\r’elucit;{ -Ens 1@ Data Qualitgz— Crs 16
=, c P

“elocity (m Direction (ded) ounts % Percert
no 035 in 1.3 2n 0 G4 126 1492 258
0 t + 0 + + +
1 | ' ' ' '
i ' ' ' '
[ig . . S e e 20fm-mm----- EEEELE o 'é: """"" SEEEEEEEE
. i ' : , . R
P S b deeC LS OO - e ESREEEEEEE
' ' ' ' ' '
i i i ms0t--------- LREEEEEEE oo - oo
T mom-o--o- Ao ------ To--o----- ' ' '
' ' ' ' ' '
! ! ! 4000
1000 0 25 =0 I 100
1] a0 180 ] 360 Deqth (i)
Depth (m) Amplitude Correlation
Magnituce Divection Percent good
Ship Track 1 - MAY Ship Track 2 - Bottarn Trk
Ship Track Bin 1 Bin5 Bina Ship Track Bin1 Bin5 Bin 3

/\
i
/\

1.000 mis

1.000

Marth (krn)

B
____.I.____:____
Worth (krn)

2

-‘25 on z8 ] i ,.2_5 0o 248
East (km) East (ki)

o
o
il
o

75

[ JEms D closed [ ]NAVIO clozed

Figure 15. Playing Back a Data File

page 50 RD Instruments



VmDas User's Guide

5.1

VmDas and NMEA Data

VmDas can read in, decode, and record ensembles from an ADCP and NMEA
data from some specific (i.e. GPS and attitude sensors) external devices.
VmDas stores this data in both raw data files (leaving all original data input in
its original format) and in a combined, averaged data file. VmDas uses all of
this data to create different displays for the user.

As well as being able to input NMEA strings to VmDas, it can produce NMEA
output strings of speed log information. The speed log contains VDVBW
(ground/water speed), VDDBT (depth), VDHDT (Heading True), and VDZDA
(UTC Time and Date).

General NMEA Data Format

Much of the following information was abstracted from the NMEA 0183 stan-
dard. Discussion is limited to NMEA strings that VmDas understands. All
NMEA messages are ASCII strings with the general format as shown in

Table 3.

Table 3: NMEA Data Format

String Description

$ HEX 24 — start of sentence

<Address field> Approved address fields consist of five characters defined by the NMEA 0183
standard. The first two characters are the TALKER identifier. The next three
characters identify the message.

The proprietary address field consists of the proprietary character “P” followed
by a three-character Manufacturer's Mnemonic Code, used to identify the
TALKER issuing a proprietary sentence, and any additional characters as
required.

(VmDas accepts any two valid characters as the TALKER identifier in approved
address fields.)

(RD Instruments uses the RDI Mnemonic Code for proprietary address fields,
even though it is assigned to Radar Devices. VmDas also uses the unassigned
ADC Mnemonic Code for its own data files).

[*,"<data field>] Zero or more data fields, each preceded by a “” (comma, HEX 2C) delimiter.
. The number of data fields and their content are determined by the address field.

s i Data fields may be null (contain no characters). The comma delimiter is
[*,"<data field>] required even when a data field is null.

[*"checksum field] Checksum

The checksum is the 8-bit exclusive OR (no start or stop bits) of all characters in
the sentence, including “,” delimiters, between but not including the “$” and the

“*” delimiters.

The hexadecimal value of the most significant and least significant 4 its of the
result are converted to two ASCII characters (0-9, A-F) for transmission, The
most significant character is transmitted first.

<CR><LF> HEX 0D OA — End of sentence
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Data Fields

Detailed descriptions of each message VmDas uses are provided below. These
descriptions use format specifiers for data fields. The meanings of some of the
format specifiers are listed in Table 4.

Table 4: Data Fields

Field Description

hhmmss.ss A mixed fixed/variable length time field. 2 fixed digits of hours, 2 fixed digits of
minutes, 2 fixed digits of seconds, and a variable number of digits for decimal-fraction
of seconds.

Leading zeros are always included for hours, minutes, and seconds to maintain fixed
length. The decimal point and associated decimal-fraction are optional if full
resolution is not required.

X.X A variable length integer or floating numeric field with optional leading and trailing
zeros. The decimal point and associated decimal-fraction are optional if full resolution
is not required. (example: 73.10 =73.1 =073.1 =73).

A negative sign “-“ (HEX 2D) is the first character if the value is negative. The sign is
omitted if value is positive.

hh A fixed length HEX number. The most significant digit is on the left.

a A fixed length alpha field. This type of field contains a fixed number of upper-case or

aa lower-case alpha characters.

aaa

etc. In all strings recognized by VmDas, all these fields have a length of one character.

X A fixed length numeric field. This type of field contains a fixed number of nhumeric

XX characters (0 - 9).

XXX

etc. Some fields allow negative values. If needed, a negative sign “-* (HEX 2D) is the first
character, increasing the length of the field by one. The sign is omitted if value is
positive.

A A single character status field.

A = Yes, Data Valid, or Warning Flag Clear.
V = No, Data Invalid, or Warning Flag Set.
Other single A single character field with fixed content. The letter is the content of the data field.

letter
When used below, the HEX value of the letter is also given.

NOTES. Spaces should not be used anywhere in these NMEA strings.
Spaces may only be used in variable text fields. No NMEA string
recognized by VmDas uses a variable text field.

If data is not available or unreliable, a null field is used. A null field is a

{:% field with no characters in it. When a null field is present, two delimiters
(comma, *, or <CR>) are found side by side. A null field does NOT contain
the zero character (HEX 30), the ASCII NUL character (HEX 00), a space
(HEX 20), or other character.

VmDas ignores some fields when it decodes messages. The fields it reads
are explained in “NMEA Input,” page 53.
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5.2 NMEA Input

The messages VmDas reads are standard GGA, HDG, HDT, VTG messages,
and a proprietary PRDID message.

VmDas data files may contain the proprietary PADCP message. VmDas gener-
ates this message and uses it internally. It is expected to be of no use exter-
nally, and is not transmitted to other devices. It is stored in the *.N1R and

* N2R data files.

5.2.1 GGA - Global Positioning System Fix Data

Time, position, and fix related data for a GPS receiver.
$  GGA,hhmmss.ss,lliLIL,a,yyyy.yy,a,x,xx,x.X,x.X,M,x.X,M,x.X,xxxx*hh<CR><LF>

Table 5: GGA NMEA Format

Field Description

1* hhmmss.ss  UTC of position - 2 fixed digits of hours, 2 fixed digits of minutes, 2 fixed digits of
seconds, and a variable number of digits for decimal-fraction of seconds. Leading
zeros are always included for hours, minutes, and seconds to maintain fixed length.
The decimal point and associated decimal-fraction are optional if full resolution is not
required.

2* i Latitude - Two fixed digits of degrees, 2 fixed digits of minutes, and a variable number
of digits for decimal-fraction of minutes. Leading zeros are always included for
degrees and minutes to maintain fixed length of the first 4 chars. The decimal point
and associated decimal-fraction are optional if full resolution is not required.

3* a Latitude hemisphere. N or S.

4* Yyyy.yy Longitude - 3 fixed digits of degrees, 2 fixed digits of minutes, and a variable number
of digits for decimal-fraction of minutes. Leading zeros are always included for
degrees and minutes to maintain fixed length of the first 5 chars. The decimal point
and associated decimal-fraction are optional if full resolution is not required.

5% a Longitude hemisphere. E or W.
6 X GPS Quality indicator:

0 = fix not available or invalid

1 = GPS fix

2 = Differential GPS fix

3 = GPS PPS Mode, fix valid

4 = Real Time Kinematic. System used in RTK mode with fixed integers
5 = Float RTK. Satellite system used in RTK mode, floating integers

6 = Estimated (dead reckoning) mode

7 = Manual Input Mode

8 = Simulator mode

This shall not be a null field.

7 XX Number of satellites in use, 00 — 12, may be different from the number in view

8 X.X Horizontal dilution of precision

9 X.X Antenna altitude above/below mean-sea-level (geoid)

10 M HEX 4D. Units of antenna altitude, meters

11 X.X Geoidal separation. The difference between the WGS-84 earth ellipsoid and mean-
sea-level (geoid), “-“ = mean-sea-level below ellipsoid.

12 M HEX 4D. Units of geoidal separation, meters

13 X.X Age of Differential GPS data. Time in seconds since last SC104 Type 1 or 9 update,
null field when DGPS is not used.

14 XXXX Differential reference station ID, 0000-1023

* This field is used by VmDas.
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5.2.2 HDG - Heading, Deviation, and Variation

Heading (magnetic sensor reading), which if corrected for deviation, will pro-
duce Magnetic heading, which if offset by variation will provide True heading.

$_ HDG,x.x,x.x,a,x.x,a*hh<CR><LF>
Table 6: HDG NMEA Format

Field Description
1* X.X Magnetic sensor heading, degrees
2* X.X Magnetic deviation, degrees

This field and the following direction field are null if deviation is unknown.
3* a Direction of magnetic deviation. E or W.
4* X.X Magnetic variation, degrees

This field and the following direction field are null if variation is unknown.

5% a Direction of magnetic variation. E or W.

* This field is used by VmDas.

To obtain Magnetic Heading:

a. Add Easterly deviation (E) to Magnetic Sensor Reading.
b. Subtract Westerly deviation (W) from Magnetic Sensor Reading.

To obtain True Heading:

a. Add Easterly variation (E) to Magnetic Heading.
b. Subtract Westerly variation (W) from Magnetic Heading.

5.2.3 HDT - Heading — True

Actual vessel heading in degrees True produced by any device or system pro-
ducing true heading.

$  HDT,x.x,T *hh<CR><LF>
Table 7: HDT NMEA Format

Field Description
1* X.X Heading, degrees True
2 T HEX 54

* This field is used by VmDas.
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5.24 VTG - Track Made Good and Ground Speed

The actual track made good and speed relative to the ground.
$ VTG, x.x,T,x.x,Mx.x,N,x.x,K,a*hh<CR><LF>
Table 8: VTG NMEA Format

Field Description
1* X.X Track, degrees true
2 T HEX 54
3* X.X Track, degrees magnetic
4 M HEX 4D
X.X Speed, knots
6 N HEX 4E
7 X.X Speed, km/hr
8 K HEX 4B
9 a Mode indicator

A=Autonomous mode

D=Differential mode

E=Estimated (dead reckoning) mode
M=Manual input mode

S=Simulator mode

N=Data not valid

This shall not be a null field.

* This field is used by VmDas.

52.5 $PRDID

RDI defines a proprietary NMEA message that contains ship heading, pitch,
and roll data.

$PRDID,x.x,x.X,X.X,*hh<CR><LF>
Table 9: PRDID NMEA Format

Field Description

1* X.X Vessel Pitch, degrees. + = bow up.
2* X.X Vessel Roll, degrees. + = port up.
3 X.X Vessel Heading, degrees True

* This field is used by VmDas.

5.2.6 Reading NMEA Data

NMEA input is not required. VmDas can just collect ensembles from an
ADCP. If NMEA data is to be used, options must be set in the communications
tab to configure the serial ports to read the data (up to two serial ports are
available).
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5.3
5.3.1

5.3.2

Each enabled port logs all data that arrives. The Navigation port logs to a file
with an N1R extension. The RPH port uses an N2R extension. The ports are
not interchangeable. VmDas expects certain data at each one. Any unexpected
NMEA messages will be logged, but not processed further.

If only one port is enabled, it must be the Navigation port. When used alone,
this port will process any GGA, HDG, HDT, VTG, and PRDID messages it re-
ceives.

If two ports are enabled, VmDas expects GPS data (GGA, VTG) at the Naviga-
tion port, and attitude data (HDG, HDT, PRDID) at the RPH port.

VmDas internally generates PADCP messages and adds them to both log files.
These messages are expected to have meaning only to VmDas.

NMEA Output
$VDDBT — Depth Below Transducer

Water depth referenced to the transducer
$VDDBT x.x,f,x.x,M,x.x,F*hh<CR><LF>
Table 10: VDDBT NMEA Format

Field Description

1 X.X Water depth, feet

2 f HEX 66

3 X.X Water depth, Meters
4 M HEX 4D

5 X.X Water depth, Fathoms
6 F HEX 46

$VDHDT - Heading — True

Actual vessel heading in degrees True.

$VDHDT ,x.x,T*hh<CR><LF>

Table 11: VDHDT NMEA Format
Field Description

1 X.X Heading, degrees True.

2 T HEX 54
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5.3.3 $VDVBW - Dual Ground/Water Speed

Water referenced and ground referenced speed data.
SVDVBW, X.X,X.X,A,X.X,X.X,A*hh<CR><LF>
Table 12: VDVBW NMEA Format

Field Description

1 X.X Longitudinal water speed, knots. “-“ = astern.

2 X.X Transverse water speed, knots. “-“ = port.

3 A Status: water speed, A = Data valid, V = Data invalid.
4 X.X Longitudinal ground speed, knots. “-“ = astern.

5 X.X Transverse ground speed, knots. “-* = port.

6 A Status: ground speed, A = Data valid, V = Data invalid.

5.3.4 $VDZDA - Time and Date
UTC, day, month, year, and local time zone.
$VDZDA, hhmmss.ss,xx, XX, XXXX,XX,XX*hh<CR><LF>

Table 13: VDZDA NMEA Format

Field Description

1 hhmmss.ss UTC

2 XX Day, 01 — 31.

3 XX Month, 01 —12.

4 XXXX Year

5 XX Local time zone description. —13 to 13 hours.

The number of whole hours added to local time to obtain GMT. Zone
description is negative for East longitudes.

6 XX Local time zone minutes description. =59 to 59 minutes.

The number of whole minutes added to local time to obtain GMT. This permits
a finer resolution time zone description than is possible using hours alone. The
sign is the same as the hour time zone description.

VmDas produces a null field here.

5.3.5 Writing NMEA Data

VmDas writes strings formatted as described in the NMEA 0183 standard to a
serial port, a TCP/IP port, or both.

NOTE. This is not in keeping with NMEA standards. The NMEA 0183

{% standard specifies that strings are to be transmitted through a serial port.
The NMEA 2000 standard is being developed for transmitting similar data
over a network. VmDas does not support the NMEA 2000 standard.
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5.4

5.4.1

5.5

Internal NMEA Messages

RDI defines a proprietary NMEA message for V¥'mDas internal use only that
contains VmDas internal timing information.

$PADCP

This message is stored in V'mDas N1R and N2R extension data files as a time
stamp. It is not transmitted over any I/O port.

$PADCP, ens,yyyy,xX,XX,XX,XX,ss.ss,X.x*hh<CR><LF>
Table 14: PADCP NMEA Format

Field Description

1 ens Ensemble number. A variable length integer numeric field without leading zeros.
2 yyyy Year, 4 digits, PC local time.

3 XX Month, 01 — 12, PC local time.

4 XX Day, 01 — 31, PC local time.

5 XX Hours, 00 — 23, PC local time.

6 XX Minutes, 00 — 59, PC local time.

7 $S.SS Seconds and hundredths, 00.00 —59.99, PC local time.

8 X.X PC clock offset from UTC in seconds. —86399.99 to 86399.99.

VmDas keeps track of the date/time of GGA messages by recording the date/time
according to the PC clock when the message is read, and calculating the offset
between the times in the PC clock and the GGA message. If the clock offset is
added to a GGA message time, the result is a local PC time, The offset corrects for
the difference in time zone between local PC time and GGA time (UTC) and any
errors because the two clocks are not perfectly synchronized.

If no GGA messages have been read, this field is null.

NOTES. This message is used to synchronize ensemble data and NMEA
data.

6 The year, month, day, hour, minute, and second fields describe the time
that a ping command was sent to the ADCP.

The ens field contains the number of the ensemble generated by the ping
command.

Further Information About NMEA Strings

Users who need full details about NMEA data strings can find more informa-
tion in the NMEA 0183 standard, available from the National Marine Electron-
ics Association at.

P O Box 3435 252-638-2626 (voice) nmea@coastalnet.com (e-mail)
New Bern, NC 252-638-4885 (fax) http://www.nmea.org/ (web site)
28564-3435
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6

6.1

6.2

VmDas Outputs

VmDas can output Ensemble, Speed Log, and ASCII data out the serial port or
through an Ethernet port.

Output Ensemble Data

Long term averaged ensemble data is output in the RDI standard binary
ensemble (PDO) output format.

a. On the File menu, click Collect Data.

b. On the Options menu, click Edit Data Options. If you have created a
User Option File, click Load.

c. On the Communications tab, select the Long Term Avg Data Output
button.

d. To output the data to a serial port, click the Enable Serial box, and config-
ure the serial port parameters, then click the Set button to apply the new
configuration. Verify that the new settings appear in the Current Settings
section.

e. To output the data to a network port, click the Enable Network box, and
set the Local IP Port number. VmDas will be the server, and the local ma-
chine's IP address will be used automatically. After data collection has
started, a remote client can request a TCP/IP connection using the specified
port number and the IP address of the computer running VmDas to receive
the data.

Output Speed Log Data

Speed log data output consists of the NMEA VBW and DBT messages, and is
calculated from the short-term averaged data. Use the following procedure to
enable speed log data output.

@ NOTE. Speed log data is not stored to a disk file. It is only sent to a serial
port and/or an Ethernet port.

a. On the File menu, click Collect Data.

b. If you have created a User Option File, on the Options menu, click Load.
Choose your file and click OK.

c. On the Options menu, click Edit Data Options.

d. On the Communications tab, select the Speed Log Output button. In the
Select Item to Set box, choose Speed Log Output.

e. To output the data to a serial port, click the Enable Serial box, and config-
ure the serial port parameters, then click the Set button to apply the new
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configuration. Verify that the new settings appear in the Current Settings
section. Make sure the On box is checked.

f. To output the data to a network port, first choose an IP port number.
VmDas uses 5434 by default, which should be fine for most users. Remote
clients will need to know the IP port number and the IP address of the com-
puter running VmDas to receive data.

Click the Enable Network box, and set the Local IP Port number. VmmDas
will use the local machine's IP address automatically. Click the Set button
to apply the new configuration. Verify that the new settings appear in the
Current Settings section. Make sure the On box is checked.

After data collection has started, a remote client can request a TCP/IP con-
nection using the specified port number and the IP address of the computer
running VmDas to receive the data.

Tips for Advanced Users

Advanced users can get more control over the Speed Log data by using the fol-
lowing tips.

Speed Log data will only be output if the serial and/or Ethernet port(s) are con-
figured for that purpose.

e [faport is configured for speed log output, speed log output will be
produced. If there is no data or the data is invalid, the NMEA mes-
sages will indicate that they contain invalid data.

The data will only be received if something is listening to the port(s). This re-
quires a cable and usually a second computer.

e One device may listen to a serial port. When sending speed log data
out an Ethernet port, VmDas is a TCP/IP server and supports up to
100 clients.

Speed log data is calculated from ensembles in the short-term averaged data.
There will be one VBW and one DBT message for each short-term average en-
semble.

e To control the time between messages, on the Options menu, click
Edit Data Options, choose the Averaging tab, and change the First
Time Interval.

The speed log will contain valid data only if the ADCP is configured to pro-
duce the data. The data comes from the bottom track field in the short-term
average data.

e The VBW message will contain water speed data only if the ADCP
has been configured to produce water reference layer data. The BK
and BL commands are useful here.
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e The VBW message will contain bottom speed data only if the ADCP
has been configured to produce bottom velocity data. The BP
command is useful here.

e The DBT message will contain depth data only if the ADCP has
been configured to produce bottom track range data. This data is
present whenever bottom track data is being produced, and the bot-
tom is in range. The BP and BX commands are useful here.

e The Options on the ADCP Setup tab can override the BP and BX
commands in a command file. To use the ADCP defaults for these
commands or to set them from a command file, the Set BT On/Off
box must be unchecked.

6.3 Output ASCII Ensemble Data

ASClI-out files contain a fixed format of text. You can then use these files in
other programs (spreadsheets, databases, and word processors).

a. On the File menu, click Collect Data.

b. On the Options menu, click Edit Data Options. If you have created a
User Option File, click Load.

c. On the Communications tab, select the Ensemble Output (ASCII) button.

d. To output the data to a serial port, click the Enable Serial box, and config-
ure the serial port parameters, then click the Set button to apply the new
configuration. Verify that the new settings appear in the Current Settings
section.

e. To output the data to a network port, click the Enable Network box, and
set the Local IP Port number. VmDas will be the server, and the local ma-
chine's IP address will be used automatically. After data collection has
started, a remote client can request a TCP/IP connection using the specified
port number and the IP address of the computer running VmDas to receive
the data.

f. Inthe Set Ensemble Output Configuration Here section, check the box
for each type of data within the ensemble that you want output. In the Data
Select box, select the desired data source. In the Velocity Ref box, select
the desired reference velocity to be applied to the profile data. In the Out-
put column, select the desired depth cell range to output by setting the
Start Bin and End Bin. If Mean is selected as the velocity reference, then
in the Mean column, select the desired depth cell range to use as the refer-
ence velocity by setting the Start Bin and End Bin.
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6.3.1

6.3.2

ASCIlI Ensemble Output Format

This section explains the format of the data sent from the ADCP to the ensem-
ble-out serial device after each ADCP ensemble. Sending ensemble-out data is
an option in the Options, Program Options, Communications Setup menu.
You set the communications protocol and select the data to send to the ensem-
ble-out device through the Communication options. Ensemble-out data are in
ASCII with fixed field lengths.

The transmission of ensemble-out data occurs after VmDas finishes recording
ADCEP data after each ADCP ensemble. The next section shows a sample
ensemble-out data transmission. The first byte in the ensemble-out data stream
is a START OF TEXT (”B) byte. This byte is also known as STX, ASCII
character 2, or Control-B (*B). VmDas always sends the STX byte when data
transmission begins. After the STX byte, V'mDas sends a 2-byte flag that
represents the data type that will be sent next. See “Ensemble-Out Data
Format Description,” page 63 for an explanation of all the flags and associated
fields used in the ensemble-out data stream.

Sample Ensemble-Out Data Transmission

~

B O 96 91 10 2 9 54 30<CR/LF>
1 4 4 1 4 0 0 0 0<CR/LF>
6 -1375 -38 33<CR/LF>
-23 -1453 -2 -3<CR/LF>
85 -1465 -44 -52<CR/LF>
49 -1l464 -76 30<CR/LF>
2 4 4 1 4<CR/LF>
128 119 133 142<CR/LF>
129 103 120 110<CR/LF>
117 133 141 142<CR/LF>
134 141 134 127<CR/LF>
3 4 4 1 4<CR/LF>
167 155 159 168<CR/LF>
162 151 149 161<CR/LF>
154 145 137 154<CR/LF>
146 138 130 152<CR/LF>
4 4 4 1 4<CR/LF>
100 100 100 100<CR/LF>
100 100 100 100<CR/LF>
100 100 100 100<CR/LF>
100 100 100 100<CR/LF>

5 4 4 1 4<CR/LF>

-32678 -32678 -32678 -32678<CR/LF>

-32678 -32678 -32678 -32678<CR/LF>

-32678 -32678 -32678 -32678<CR/LF>

-32678 -32678 -32678 -32678<CR/LF>

6 0 O 0 10 100 25 25 2 0 O 0O O 5000 25 O O O 2500 O O O 35 1480<CR/LF>
7 2 4<CR/LF>

-33  -1414 -62 -32768<CR/LF>
833 878 0 783<CR/LF>
8 13856000 -324937000 634 4786 425 470<CR/LF>
“Cc*B 0 97 91 10 2 9 55 00<CR/LF>
1 4 4 1 a4 0 0 0 0<CR/LF>
7 -1373 -40 29<CR/LF>
-19  -1456 -1 -4<CR/LF>
89  -1462 -46 -51<CR/LF>
48  -1466 -73 34<CR/LF>
2 44 1 4<CR/LF>
121 123 130 139<CR/LF>
127 100 122 114<CR/LF>
130 135 140 141<CR/LF>
130 140 138 129<CR/LF>
3 44 1 4<CR/LF>
167 156 153 166<CR/LF>
163 155 147 162<CR/LF>
156 143 138 153<CR/LF>
147 140 132 151<CR/LF>
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4 4 4 1 4<CR/LF>

100 100
100 100
100 100
100 100

100
100
100
100

5 4 4 1 4<CR/LF>
-32678 -32678 -32678 -32678<CR/LF>
-32678 -32678 -32678 -32678<CR/LF>
-32678 -32678 -32678 -32678<CR/LF>
-32678 -32678 -32678 -32678<CR/LF>

6 0 0 0 10 100
7 2 4<CR/LF>

-31 -1420

840 862

25

-58
845

8 13857000 -324938000

~c

100<CR/LF>
100<CR/LF>
100<CR/LF>
100<CR/LF>

25 2 0 0 0 0 5000 25 0O O O 2500 0O O O 35 1480<CR/LF>

-768<CR/LF>
850<CR/LF>
634 4787 426 471<CR/LF>

6.3.3 Ensemble-Out Data Format Description

Each ASCII ensemble-out data stream begins with a Start Of Text code <"B>
and ends with an End Of Text code <"C>. VmDas identifies each data type
with an integer flag. At least one space separates the fields within each data
type. Each line of data ends with a carriage return <CR> and line feed <LF>

sequence.

Table 15: Ensemble-Out Data Format

Flag Field Description

0 1 Flag 0 identifies the ensemble number just processed by the ADCP and the
date/time that data collection for the ensemble began. The fields identified by this
flag contain:

2 The ensemble number just processed by the ADCP.

3 The year data collection began for this ensemble.

4 The month data collection began for this ensemble.

5 The day data collection began for this ensemble.

6 The hour data collection began for this ensemble.

7 The minute data collection began for this ensemble.

8 The second data collection began for this ensemble.

1 1 Flag 1 marks the start of velocity data. VmDas scales the water current velocity
data in millimeters per second (mm/s). A value of -32768 indicates bad or
missing data. VmbDas lists water profile velocity data in columns beginning with
the next output line. The fields identified by this flag contain:

2 The number of bins selected for transmission.

3 The number of beams used by the ADCP to collect the data. This value
corresponds to the number of COLUMNS of data beginning with the next output
line.

4 The first bin selected for transmission in the Communication options.

5 The last bin selected for transmission in the Communication options.

6 The east(+)/west(-) water-current velocity of the reference layer if VELOCITY REF
is set to BOTTOM or MEAN (Communication options).

7 The north(+)/south(-) water-current velocity of the reference layer if VELOCITY
REF is set to BOTTOM or MEAN (Communication options).

Continued Next Page
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Table 15: Ensemble-Out Data Format (continued)

Flag Field Description
8 The up(+)/down(-) water-current velocity of the reference layer if VELOCITY REF
is set to BOTTOM or MEAN (Communication options).
9 The error velocity of the reference layer if VELOCITY REF is set to BOTTOM or

MEAN (Communication options).

10 Column data for the east(+)/west(-) water-current velocities for the bin range
selected in the Communication options.

11 Column data for the north(+)/south(-) water-current velocities for the bin range
selected in the Communication options.

12 Column data for the up(+)/down(-) water-current velocities for the bin range
selected in the Communication options.

13 Column data for the error velocities for the bin range selected in the
Communication options.

2 1 Flag 2 marks the start of correlation magnitude data. A value of -32768 indicates
missing data. VmbDas lists correlation data in columns beginning with the next
output line. The fields identified by this flag contain:

2 The number of bins selected for transmission.

3 The number of beams used by the ADCP to collect the data. This value
Ici:rc]);responds to the number of COLUMNS of data beginning with the next output

4 The first bin selected for transmission in the Communication options.

5 The last bin selected for transmission in the Communication options.

6 Column data for the Beam #1 correlation data for the bin range selected in the

Communication options.

7 Column data for the Beam #2 correlation data for the bin range selected in the
Communication options.

8 Column data for the Beam #3 correlation data for the bin range selected in the
Communication options.

9 Column data for the Beam #4 correlation data for the bin range selected in the
Communication options.

3 1 Flag 3 marks the start of echo intensity data. VmDas scales echo intensity data
in ADCP counts. A value of -32768 indicates missing data. VmDas lists echo
intensity data in columns beginning with the next output line. The fields identified
by this flag contain:

2 The number of bins selected for transmission.

3 The number of beams used by the ADCP to collect the data. This value
Ici:rc]);responds to the number of COLUMNS of data beginning with the next output

4 The first bin selected for transmission in the Communication options.

5 The last bin selected for transmission in the Communication options.

6 Column data for the Beam #1 echo intensity data for the bin range selected in the

Communication options.

7 Column data for the Beam #2 echo intensity data for the bin range selected in the
Communication options.

8 Column data for the Beam #3 echo intensity data for the bin range selected in the
Communication options.

9 Column data for the Beam #4 echo intensity data for the bin range selected in the
Communication options.
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Table 15: Ensemble-Out Data Format (continued)

Flag Field Description

4 1 Flag 4 marks the start of percent-good data. VmDas scales percent-good data in
percentage points (0-99). A value of -32768 indicates bad or missing data.
VmDas lists percent-good data in columns beginning with the next output line.
The fields identified by this flag contain:

2 The number of bins selected for transmission.

3 The number of beams used by the ADCP to collect the data. This value
corresponds to the number of COLUMNS of data beginning with the next output
line.

4 The first bin selected for transmission in the Communication options.

5 The last bin selected for transmission in the Communication options.

6 Column data for the Beam #1 percent-good data for the bin range selected in the
Communication options.

7 Column data for the Beam #2 percent-good data for the bin range selected in the
Communication options.

8 Column data for the Beam #3 percent-good data for the bin range selected in the
Communication options.

9 Column data for the Beam #4 percent-good data for the bin range selected in the
Communication options.

5 1 Flag 5 marks the start of status data. See VmDas STA and LTA Output Data
Format for information on how status data are scaled. A value of -32768
indicates bad or missing data. VmDas lists status data in columns beginning with
the next output line. The fields identified by this flag contain:

2 The number of bins selected for transmission.

3 The number of beams used by the ADCP to collect the data. This value
corresponds to the number of COLUMNS of data beginning with the next output
line.

4 The first bin selected for transmission in the Communication options.

The last bin selected for transmission in the Communication options.

6 Column data for the Beam #1 status data for the bin range selected in the
Communication options.

7 Column data for the Beam #2 status data for the bin range selected in the
Communication options.

8 Column data for the Beam #3 status data for the bin range selected in the
Communication options.

9 Column data for the Beam #4 status data for the bin range selected in the
Communication options.

6 1 Flag 6 marks the start of leader data. The fields identified by this flag contain:

2 The minutes portion of the time between pings as set by the TP-command.

3 The seconds portion of the time between pings as set by the TP-command.

4 The hundredths of seconds portion of the time between pings as set by the TP-
command.

5 The number of pings per ensemble as set by the WP-command.

6 The number of depth cells (bins) as set by the WN-command.

7 The depth cell (bin) length in centimeters as set by the WS-command.

8 The blank after transmit in centimeters as set by the WF-command.
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Table 15: Ensemble-Out Data Format (continued)

Flag Field Description

9 The ADCP profiling mode as set by the WM-command.

10 The Built-In Test result code from the last ADCP ensemble.

11 The sensor source as set by the EZ-command.

12 The available sensors as read by the PS1-command.

13 The low correlation threshold as set by the WC-command.

14 The error velocity threshold in mm/s as set by the WE-command.

15 The percent-good minimum as set by the WG-command.

16 The average ADCP pitch (tilt 1, x-axis) angle in hundredths of degrees (e.g., -70 =
-0.7°) during the ADCP data ensemble. This value comes from the internal
pendulums or external gyrocompass.

17 The average ADCP roll (tilt 2, y-axis) angle in hundredths of degrees (e.g., 430 =
4.3°) during the ADCP data ensemble. This value comes from the internal
pendulums or external gyrocompass.

18 The average ADCP heading angle in hundredths of degrees (e.g., 7707 = 77.07°)
during the ADCP data ensemble. This value comes from the internal flux-gate
compass or external gyrocompass.

19 The average water temperature in hundredths of degrees C (e.g., 1711 =
17.11°C) at the transducer head during the ADCP data ensemble.

20 The standard deviation (accuracy) of heading data in degrees during the ADCP
data ensemble from the compass.

21 The standard deviation (accuracy) of pitch (tilt 1, x-axis) data in tenths of degrees
(e.g., 15 = 1.5°) during the ADCP data ensemble from the
pendulum/gyrocompass.

22 The standard deviation (accuracy) of roll (tilt 2, y-axis) data in tenths of degrees
(e.g., 5=0.5°) during the ADCP data ensemble from the pendulum/gyrocompass.

23 The salinity value in parts per thousand from the ADCP (ES or EZ-command).

24 The speed of sound value in m/s from the ADCP (EC or EZ-command).

7 1 Flag 7 marks the start of bottom-track data. A value of -32768 indicates bad or
missing velocity data. A zero indicates bad or missing beam range data. The
fields identified by this flag contain:

2 The number of lines of bottom-track data sent. This value corresponds to the
number of ROWS of data beginning with the next output line.

3 The number of beams used by the ADCP to collect the bottom-track data. This
value corresponds to the number of COLUMNS of data beginning with the next
output line.

4 The east(+)/west(-) bottom-track velocity in mm/s.

5 The north(+)/south(-) bottom-track velocity in mm/s.

6 The up(+)/down(-) bottom-track velocity in mm/s.

7 The bottom-track error velocity in mm/s.

8 The Beam #1 range in meters to the bottom/surface, excluding ADCP depth.

9 The Beam #2 range in meters to the bottom/surface, excluding ADCP depth.

10 The Beam #3 range in meters to the bottom/surface, excluding ADCP depth.

11 The Beam #4 range in meters to the bottom/surface, excluding ADCP depth.
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Table 15: Ensemble-Out Data Format (continued)
Flag Field Description

8 1 Flag 8 marks the start of external navigation data collected by VmDas. A value of
2147483647 indicates bad or missing latitude/longitude data. A value of -32768
indicates bad or missing data for all other fields. The fields identified by this flag
contain:

Navigation device latitude in thousandths of seconds.

w

Navigation device longitude in thousandths of seconds (-324937000 =
W90°15'37").

Navigation device speed in mm/s.
Navigation device course in hundredths of degrees (4786 = 47.86°).

The east(+)/west(-) navigation device velocity in mm/s.

N o o b

The north(+)/south(-) navigation device velocity in mm/s.

7 VmDas User Exits

The User Exit options in V'mDas are hooks at various points in the processing
where the user can modify the data with an external program.

e The first User Exit option selects a VmDas data file to be displayed
using WinADCP.

e The second User Exit option allows a program to adjust RAW
ADCP data that VmDas put in the *.ENR file.

e The third User Exit option allows a program to adjust RAW NMEA
data that V'mDas put in the *.N1R and *.N2R file.

e The fourth User Exit option allows a program to perform coordinate
transformations.

For example, a User Exit could be used to translate all or part of a non-
supported NMEA string (e.g. Ashtech’s SGPPAT position and attitude NMEA
string) into a supported string (e.g. RD Instruments $PRDID NMEA string).

NOTE. The last three user exits are enabled by clicking on their associated

checkboxes in the User Exits tab. However, VmDas does not currently
@ support automatic launching of these user exits. They must be launched

independently before selecting Go on the Control menu in VmDas.
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71 Tips and Tricks to Creating User Exit Programs

There are many non-supported NMEA string formats for position, heading, and
pitch/roll devices. In order to use a non-supported NMEA string with VmDas,
the user needs to create a User Exit program. The User Exit program needs to
do the following:

Opens the .N1R (or .N2R) file for input (the file may not exist right
away, so it must clear the error condition and keep trying).

Creates the .N1J (or .N2J) file for output.

Read characters from the file until an end of line is found. It has to
handle the fact that it will often see an End-Of-File condition, be-
cause the data may not be there yet, but it must clear the error condi-
tion and keep trying. The best way to do this might be to check the
file status in a loop to get the current file size and detect when it
changes.

Each time it has read a complete line, decode and convert the non-
supported NMEA string into a $xxHDT string (the first two letters
could be anything, as VmDas doesn't care about the device ID).

Write the new $xxHDT string out to the .N1J (or .N2J) file
Repeat

This program can be written in any of several ways:

DOS-type program written using Borland C, or Turbo Pascal, or
other programs.

Windows console program
Visual Basic program

Visual C++ program

In other words, you can use any development tool that can create a program
that will read and write disk files on a PC running the Microsoft Windows®
operating system.
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7.2

7.3

Example 1 - Modifying Raw ADCP Data

VmDas writes the ADCP raw data into a file with the naming convention

* ENR. The format of this data is the ADCP raw binary data. The data file
* ENR is normally read in by the V'mDas screening and filtering stage of the
software. The output of this screening and filtering is then written into a file
with the naming convention of *.ENS. A customer can set an option (via the
User Exit tab) that will instruct the VmDas program to read in a file with the
naming convention of *.ENJ instead of the *.ENR file.

This allows the customer to write their own program which can modify the data
inside the *.ENR file in anyway as long as they write the data back out into a
file with the same original data format as the *.ENR file except they rename
the file *.ENJ. The VmDas program will read in the *.ENJ file and screen and
process it as it would have the *.ENR file.

An example of why a customer may want to do this is that the customer wishes
to screen the heading data that is read directly by the ADCP gyro interface
board and output to the *.ENR data file. The customer could write a program
that would read the heading data from the *.ENR file and compare that heading
data to the heading in the NMEA data file *.N1R (or *.N2R). The customer
can then decide based on an algorithm they write which heading is more accu-
rate to use. The customer would then take the heading they chose to use and
write this new heading value into the raw ADCP ensemble file *.ENJ, being
sure to modify the ADCP checksum for that ensemble as required. The VmDas
would read in the *.ENJ file because the user had selected the User Exit Option
for RAW ADCP Data Screening.

Example 2 - Modifying Raw NMEA Data

VmDas writes the NMEA raw data into a file with the naming convention

* NIR or *.N2R (depending on which NMEA device we are working with).
The format of this data is ASCII and is in the same format as what is transmit-
ted by the customers NMEA device (with one exception). That exception be-
ing we add an ADCP mark (or time tag) string SPADCP. The *.NIR (or

* N2R) data file is normally then just converted to binary and stored in a file
with the naming convention *.NMS. A customer can set an option (via the
User Exit menu) that will instruct the VmDas program to read in a file with the
naming convention of * N1J (or *.N2J) instead of the *. N1R (or *.N2R) nam-
ing convention.

This allows the customer to write their own program which can modify the data
inside the *.N1R (or *.N2R) in anyway as long as they write the data back out
into a file with the same original data format as the *.N1R (and if collected

* N2R) file except they rename the file *.N1J (and if N2R is collected the file

* N2J). When the user turns on the User Exit option External Raw Nav Data
Screening/Pre-Averaging the VmDas program will read in the *.N1J (or
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7.4

* N2J) file convert it into the binary file with the naming convention of
* NMS.

An example of why a customer may want to do this is that the customer wishes
to decode pitch and roll data from a NMEA string that the VmDas does not cur-
rently decode. The customer can write a program that would read in the data
from the *.N1R file (or *.N2R) and create a string that is read by the VmDas
program from the data available in the NMEA strings.

An example of this is seen when using an Ashtech device that outputs pitch and
roll data in the string SGPPAT and $SGPASHR. VmDas does not currently de-
code this proprietary NMEA string. The user could write a program that would
take the data from either of these Ashtech NMEA strings and write them into
the RDI propriety NMEA string $PRDID. This RDI NMEA string contains
heading, pitch, and roll data and is decoded by the VmDas program. The for-
mat for this string is as follows:

SPRDID, ppp.pp, rrr.rr,hhh.hhe or
SPRDID, -ppp.pp, -rrr.rr,hhh.hhe

Where:

@ = carriage return
h = heading

p = pitch

r=roll

Example 3 - Transformation

The VmDas program normally reads in the contents of the binary file *.ENS
and performs a beam to earth coordinate transformation. This beam to earth
coordinate transformation is performed using the users selections for where to
obtain attitude information such as heading, pitch, and roll (the choices being
either the raw ADCP leader data or the raw NMEA data). Using this attitude
information VmDas will transform the data from beam to earth using RDI's
standard matrix table conversion and then writes this data to the file *. ENX.

The VmDas program does allow however the user to perform their own coordi-
nate transformation routine. The user would select the User Exit option of Ex-
ternal Transformation. This choice would disable the VmDas coordinate
transformation routine and the user would have to create their own being sure
to write the data out in correct format to a data file with the *.ENX naming
convention. This is important as the next routines of the VmDas program will
be reading in the *.ENX data for averaging, displaying, and recording in the

* STA and *.LTA files.

An example of why a customer may want to do this is that the customer may
have purchased a special RDI ADCP that does not have the standard 4-beam
Janus configuration. Many times these systems do not come with a coordinate
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transformation algorithm built into them. The user is responsible for this con-
version.

Special Notes. Included in the Transformation routine are the following func-
tions. If the customer chooses to perform their own Transformation they must
ensure that these functions are also covered. A description of how RDI per-
forms this transformation is included in the Coordinate Transformation Book-
let.

e Selection of the attitude sensor (based on the user input during Edit
Data Options)

e Apply Heading Corrections

e Apply Beam Angle Corrected Matrix table (read from the ADCP)
e Bin Mapping

e Three Beam Solutions

e Mark Data Bad Below Bottom

e Error Velocity Screening

e Vertical Velocity Screening

e Percent Good Calculations and Screening

User Displays

The VmDas program has its own display modules built in. The VmDas pro-
gram reads in the raw ADCP files (*.ENR), short-term average files (*.STA),
and long term average files (*.LTA) and displays this data in either a Tabular,
Profile, or Ship Track plot.

The files *.ENR, *.STA, and *.LTA are available to be read by other programs
such as WinADCP during real time data collection. This allows a user to create
their own software package to display, or output the data in any way they
would like. The only restriction is that when reading in the data file they must
leave the data file open (or in a shared condition) so that V'mDas may continue
to access the file and update it with the new ensembles.
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8 File Naming Conventions

Data files produced by VmDas during data collect mode have the following
filename format: DeployName0O0O0O_000000.Ext,

Where:

DeployName is a user-entered name for the deployment (up to 128 characters),
is the deployment number (changes with each stop/restart),

000000 is the file sequence number, which is incremented when the specified maximum file
size is reached, and

Ext is the file extension, and reflects the type of data in the file

Reprocessed files have a similar format: DeployNameO00O 000 _000000.Ext,
Where:

000 Represents the reprocessing number, and gets incremented each time the same raw
data is reprocessed. The other fields are the same as for the data collect mode for-
mat, and identify the raw data source that was reprocessed.

The file extensions have the following meaning:

.ENR Raw ADCP data file (see your ADCP Technical Manual for the output data format).

LTA ADCP (plus Navigation Data (see “Binary Navigation Data Format,” page 75)) data that has
been averaged using the long time period specified in the Options, Edit Data Options,
Averaging tab.

.STA ADCP (plus Navigation Data (see “Binary Navigation Data Format,” page 75)) data that has
been averaged using the short time period specified in the Options, Edit Data Options,
Averaging tab.

.ENS ADCP data after having been screened for RSSI and correlation by VmDas, or adjusted by
the customer via a User Exit. Also has Navigation Data (see “Binary Navigation Data For-
mat,” page 75) records merged into the ensembles from the .NMS file.

.ENX ADCP single-ping data (plus Navigation Data (see “Binary Navigation Data Format,” page
75) after having been bin-mapped, transformed to Earth coordinates, and screened for
error velocity, vertical velocity, and false targets. This data is ready for averaging.

.N1R, Raw NMEA data files - text files; includes ADCP time stamps with the following format:
.N2R $PADCP,eeeee,yyyymmdd,hhmmss,-nnnnn.nn<CR><LF>
Where:

eeeee = ADCP ensemble number

yyyymmdd = Year, Month, Day (date of ADCP ping)

hhmmss.ss = Hour, minute, seconds.hundredths (Time of ADCP ping)

-nnnnn.nn = (signed) PC clock offset from UTC in seconds; includes time zone difference).

The .N1R extension is used for single-port NMEA data collection, or for GPS position data
(Nav) in dual-port collection mode. The .N2R extension is used for Roll/Pitch/Heading
(RPH) data collection when using two serial ports for NMEA data collection.

.NMS Binary format NAV data file after having been screened and pre-averaged.

.VMO The option settings used for collecting the data (text file).

.VMP The option settings used for reprocessing the data (text file).

.ENJ ADCP raw data after adjustment by a user-exit application.

.N1J, Raw NMEA data after being adjusted by a user-exit application.

.N2J

.LOG ASCII file containing any errors found in NEA, ASCII Ensemble Output, or ADCP communi-
cations.
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9 ADCP Output Data Format and VMDAS

This section shows the format of the VmDas Navigation data when using an
ADCP. This output can only be binary.

The ADCP binary output data buffer contains header data, leader data, velocity,
correlation magnitude, echo intensity, percent good, and a checksum. The
ADCEP collects all data in the output buffer during an ensemble. The VmDas
program writes this ADCP output into the *.ENR files. The *.ENR file format
is described in the ADCP Technical Manual.

The Navigation data is inserted before the checksum (and reserved bytes) when
VmDas saves the STA and LTA files. Figure 17 show the sequence in which
the VmDas program creates the STA and LTA files that make up the binary
output buffer. Figure 18, page 75 shows the format of the binary Navigation
Data. Table 16, page 78 lists the format, bytes, fields, scaling factors, and a
detailed description of every item in the binary navigation output buffer.

HEADER
Always Output FIXED LEADER DATA
VARIABLE LEADER DATA
VELOCITY
WD-command CORRELATION MAGNITUDE
ECHO INTENSITY
WP-command PERCENT GOOD
BP-command BOTTOM TRACK DATA
See “Binary Navigation Data Format,” page 75 NAVIGATION DATA (78 BYTES)
RESERVED
Always Output CHECKSUM
Figure 17. ENS, ENX, STA and LTA Binary Output Data Format
NOTE. For a full description of the STA and LTA Binary Output Data
@ Format (i.e. Header, Fixed Leader Data, etc.), see the VmDas help file and
your ADCP Technical Manual.
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9.1 Binary Navigation Data Format
Figure 18. Binary Navigation Data Format
BIT POSITIONS
BYTE 7 | e | s | 4 | 3 | 2 | | o
1 NAVIGATION ID LSB 00h
2 MSB 20h
3 UTC DAY
4 UTC MONTH
5 LSB
UTC YEAR
6 MSB
7 LSB
8
UTC TIME OF FIRST FIX
9
10 MSB
11 LSB
12
PC CLOCK OFFSET FROM UTC
13
14 MSB
15 LSB
16
FIRST LATITUDE
17
18 MSB
19 LSB
20
FIRST LONGITUDE
21
22 MSB
23 LSB
24
UTC TIME OF LAST FIX
25
26 MSB
27 LSB
28 MSB
LAST LATITUDE
29 LSB
30 MSB
Continued Next Page
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Continued from Previous Page

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59
60
61
62
63

64

LSB
MSB
LAST LONGITUDE
LSB
MSB
LSB
AVG SPEED
MSB
LSB
AVG TRACK TRUE
MSB
LSB
AVG TRACK MAGNETIC
MSB
LSB
SPEED MADE GOOD
MSB
LSB
DIRECTION MADE GOOD
MSB
RESERVED
FLAGS
RESERVED
LSB
ADCP ENSEMBLE NUMBER
MSB
LSB
ADCP ENSEMBLE YEAR
MSB
ADCP ENSEMBLE DAY
ADCP ENSEMBLE MONTH
ADCP ENSEMBLE TIME
LSB
PITCH
MSB
Continued Next Page
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Continued from Previous Page

65 LSB
ROLL
66 MSB
67 LSB
HEADING
68 MSB
69 LSB
NUMBER OF SPEED AVG

70 MSB

71 LSB
NUMBER OF TRUE TRACK AVG

72 MSB

73 LSB
NUMBER OF MAG TRACK AVG

74 MSB

75 LSB

NUMBER OF HEADING AVG

76 MSB

7 LSB
NUMBER OF PITCH/ROLL AVG

78 MSB

See Table 11 for description of fields

NOTE. This data is output in this format only by the VmDas program in the
STA and LTA data files.
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9.2 Navigation Data Format — Detailed Explanation

These fields contain the Navigation Data. This data is only recorded in the
STA and LTA files created by the RDI Windows software program VmDas.
The LSB is always sent first. The ADCP Technical Manual has descriptions of
commands used to set these values.

Table 16: Binary Navigation Data Format

Hex Digit Binary Field Description
Byte

1-4 1,2 ID Code Stores the sum of velocities identification word (20 00h).
5-6 3 UTC Day This field contains the UTC Day.
7-8 4 UTC Month This field contains the UTC Month.
9-12 5,6 UTC Year This field contains the UTC Year, i.e. i.e. 07CF = 1999
13-20 7-10 UTC Time of UTC time since midnight; LSB = 0.01 seconds

first fix
21-28 11-14 PC Clock PC Time — UTC (signed); LSB = milliseconds

offset from

uTC
29-36 15-18 First Latitude This is the first latitude position received after the previous

ADCP ping.

LSB = approx. 8E-8 deg (32-bit BAM)

In the BAM (Binary Angular Measure) format, the most signifi-
cant bit of the word has a weight of 180 degrees, and you keep
dividing by 2 as you proceed to the right. The lease significant
bit for a 32-bit BAM is about 8E-8 arc degrees (180/2%"), or just
under 1 cm of longitudinal distance at the equator, where 1 arc
minute = 1 Nautical mile. If you interpret the BAM word as an
unsigned number, the range is 0 to (360-LSB) degrees, and if
you interpret the BAM as a signed number, the range is —180 to
180-LSB) degrees. The least significant bit for a 16-bit BAM is
about 0.0055 degrees (180/2"°). Some 32-bit BAM examples
are:

UNSIGNED

0x40000000 90 degrees
0x80000000 180 degrees
0xC0000000 270 degrees
OxXFFFFFFFF 360 degrees minus one LSB degrees

SIGNED

0x40000000 90 degrees
0x80000000 minus 180 degrees
0xC0000000 minus 90 degrees
OxFFFFFFFF minus one LSB degrees

37-44 19-22 First Longi- This is the first longitude position received after the previous
tude ADCP ping.
LSB = approx. 8E-8 deg (32-bit BAM)
45-52 23-26 UTC Time of Time since midnight UTC; LSB = 1E-4 seconds
last fix
53-60 27-30 Last Latitude This is the last latitude position received prior to the current
ADCP ping.

LSB = approx. 8E-8 deg (32-bit BAM)

Continued Next Page
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Table 16:

Binary Navigation Data Format (continued)

Hex Digit

Binary
Byte

Field

Description

61-68

69-72
73-76

77-80

81-84

85-88

89-92

31-34

35,36
37,38

39,40

41,42

43,44

45,46

Last Longi-
tude

Avg Speed
Avg Track
True

Avg Track
Magnetic

Speed Made
Good (SMG)

Direction
Made Good
(DMG)

Reserved

This is the last longitude position received prior to the current
ADCP ping.

LSB = approx. 8E-8 deg (32-bit BAM)

Average Navigational Speed mm/sec (signed)
Average True Navigational Ship Track Direction
LSB = approx. 0.0055 deg (16-bit BAM)

Average Magnetic Navigational Ship Track Direction
LSB = approx. 0.0055 deg (16-bit BAM)

Speed calculated between navigation positions. LSB = one
mm/sec (signed)

The Speed Made Good (SMG) and Direction Made Good (DMG)
quantities are calculated from the navigation fixes that enter the
system between ADCP outputs, and are calculated as follows:

IF:
alLat(i) = the average of the latitudes of the nav fixes in in-
terval |
aLon(i) = the average of the longitudes of the nav fixes in
interval |
Ta(i) = the average of the time of validity of the nav fixes
in interval |
dLat = the difference in average latitude between averag-
ing intervals
dLon = the difference in average longitude between aver-
aging intervals
VelMGn (i) = the velocity made good in the East direction
for interval |
VelMGn (i) = the velocity made good in the East direction
for interval |
LatToDist (dLat) is a function that converts delta Latitude
to a distance
LonToDist (dLon) is a function that converts delta Longi-
tude to a distance
Smg (i) = speed made good in interval i
Dmg (i) = direction made good in interval i

THEN:
dLat = (alLat (I-1) — alLat (i))
dLon = (aLon (i-1) — aLon (i))
VelMgn (i) = LatToDist (dLat) / (Ta(i-1) — Ta(i))
VelMge (i) = LonToDist (dLon) / (Ta(i-1) — Ta(i))
Smg(i) = sqrt(VelMgn(i)* + VelMGe(i)?)
Dmg(i) = atan(VelMge(i) / VelMGn(i))

Direction calculated between navigation positions. LSB-= ap-
prox. 0.0055 deg (16-bit BAM)

Reserved for RDI use.
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Table 16: Binary Navigation Data Format (continued)

Hex Digit Binary Field Description
Byte
93-96 47,48 Flags Describes the validity of the data. Each bit has represents a

separate flag and has its own meaning 1=true, O=false. The flag
bits are defined as follows:

bit 0 = Data updated

bit 1 = PSN Valid

bit 2 = Speed Valid

bit 3 = Mag Track Valid
bit 4 = True Track Valid
bit 5 = Date/Time Valid
bit 6 = SMG/DMG Valid
bit 7 = Pitch/Roll Valid
bit 8 = Heading Valid

bit 9 = ADCP Time Valid
bit 10 = Clock Offset Valid
bit 11 = Reserved

bit 12 = Reserved

bit 13 = Reserved

bit 14 = Reserved

bit 15 = Reserved

97-100 49,50 Reserved Reserved for RDI use.
101-108 51-54 ADCP En- This field contains the sequential number of the ensemble to
semble Num-  which the data in the output buffer apply.
b
er Scaling: LSD = 1 ensemble; Range = 1 to 4,294,967,296 en-
sembles
109-112 55,56 ADCP En- This field contains the ADCP year, i.e. 07CFH = 1999
semble Year
113-114 57 ADCP En- This field contains the ADCP day.
semble Day
115-116 58 ADCP En- This field contains the ADCP month.
semble Day
117-124 59-62 ADCP En- Number of seconds since midnight; LSB=1E-4 seconds
semble Time
125-128 63,64 Pitch Pitch angle. LSB- = approx. 0.0055 deg (16-bit BAM)
Pitch is positive when bow is higher than stern.
129-132 65,66 Roll Roll angle. LSB- = approx. 0.0055 deg (16-bit BAM)
Roll is positive when the port side is higher than the starboard
side.
133-136 67,68 Heading Heading input. LSB- = approx. 0.0055 deg (16-bit BAM)
137-140 69,70 Number of The number of speed samples averaged since the previous

Speed Sam- ADCP ping.
ples Averaged

141-144 71,72 Number of The number of True Track samples averaged since the previous
True Track ADCP ping.
Samples Avg

145-148 73,74 Number of The number of Magnetic Track samples averaged since the
Magnetic previous ADCP ping.
Track Sam-
ples Avg
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Table 16: Binary Navigation Data Format (continued)

Hex Digit Binary
Byte

Field

Description

140-152 75,76

153-156 77,78

Number of
Heading
Samples Av-
eraged

Number of
Pitch/Roll
Samples Av-
eraged

The number of Heading samples averaged since the previous
ADCP ping.

The number of Pitch/Roll samples averaged since the previous
ADCP ping.
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Collecting Data

On the File menu, click Collect Data.

Select the default.ini file. Click Open.

a.
b. On the Options menu, click Load.
C.
d.

On the Options menu, click Edit Data Options. On the ADCP Setup tab click Use File and select a
default ADCP Command File to load (use the Browse button). The following is a brief description of each

file.
File Name Description
OS38BBDEF Default setup for an OS 38kHz ADCP in the highest precision (broad bandwidth) but reduced range profiling mode.
OS38NBDEF Default setup for an OS 38kHz ADCP in the lowest precision (narrow bandwidth) but extended range profiling mode.
OS75BBDEF Default setup for an OS 75kHz ADCP in the highest precision (broad bandwidth) but reduced range profiling mode.
OS75NBDEF Default setup for an OS 75kHz ADCP in the lowest precision (narrow bandwidth) but extended range profiling mode.
OS150BBDEF Default setup for an OS 150kHz ADCP in the highest precision (broad bandwidth) but reduced range profiling mode.
OS150NBDEF Default setup for an OS 150kHz ADCP in the lowest precision (narrow bandwidth) but extended range profiling mode.
BB75DEF Default setup for a BB 75kHz ADCP to provide the most range with the optimal precision.
BB150DEF Default setup for a BB 150kHz ADCP to provide the most range with the optimal precision.
BB300DEF Default setup for a BB 300kHz ADCP to provide the most range with the optimal precision.
BB600DEF Default setup for a BB 600kHz ADCP to provide the most range with the optimal precision.
WH300DEF Default setup for a Workhorse 300kHz ADCP to provide the most range with the optimal precision.
WHG600DEF Default setup for a Workhorse 600kHz ADCP to provide the most range with the optimal precision.
WH1200DEF Default setup for a Workhorse 1200kHz ADCP to provide the most range with the optimal precision.

NOTE. These files have been setup for shipboard use. They can also be used for stationary systems (such as Oil Rig
platforms) but you must first open the file (right click on file and select open) and modify the EZ command from EZ1020001 to
EZ1111111. This new setting will enable the use of the internal heading, pitch, and roll sensors.

e. As a minimum, set the options for Communications (ADCP and NMEA Com Port), and Transforms
(Heading Source). Press OK.

f.  On the Options menu, click Save As. Save the VmDas setting to your own *.ini file.

g. On the Control menu, click GO to begin collecting data.

Reprocessing Data

On the File menu, click Reprocess Data.

Select the desired options for reprocessing the data.

a.
b. On the Reprocessing Tool Bar, click the View/Edit processing settings button.
C.
d.

Click the Reprocess Data button on the tool bar to start reprocessing the data file.

Playback Data

a. On the File menu, click Playback Data.

Select the data file to view. VmDas will automatically search for *.enr, *.enx, *.sta, and *.Ita files. You may
also enter *.* to search for all files, or enter any filename as long as the file contains valid ADCP data in the
proper format. See File Naming Conventions for details of what each file extension means.

c. On the Playback Tool Bar, click Play.
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File Naming Conventions

Data files produced by VmDas during data collect mode has the following filename format:
DeployName0O0O0O_000000.Ext,

Where:

DeployName is a user-entered name for the deployment (up to 128 characters),

is the deployment number (changes with each stop/restart),

000000 is the file sequence number, which is incremented when the specified maximum file size is
reached, and

Ext is the file extension, and reflects the type of data in the file

Reprocessed files have a similar format: DeployName000_000_000000.Ext,

Where:

000 represents the reprocessing number, and gets incremented each time the same raw data is

reprocessed. The other fields are the same as for the data collect mode format, and identify
the raw data source that was reprocessed.

The file extensions have the following meaning:

.ENR Raw ADCP data file (see your ADCP Technical Manual for the output data format).

LTA ADCP (plus Navigation Data) data that has been averaged using the long time period specified
in the Options, Edit Data Options, Averaging tab.

.STA ADCP (plus Navigation Data) data that has been averaged using the short time period
specified in the Options, Edit Data Options, Averaging tab.

.ENS ADCP data after having been screened for RSSI and correlation by VmDas, or adjusted by the
customer via a User Exit. Also has Navigation Data records merged into the ensembles from
the .NMS file.

.ENX ADCP single-ping data (plus Navigation Data) after having been bin-mapped, transformed to

Earth coordinates, and screened for error velocity, vertical velocity, and false targets. This data
is ready for averaging.

.N1R, .N2R Raw NMEA data files - text files; includes ADCP time stamps with the following format:
$PADCP,eeeee,yyyymmdd,hhmmss,-nnnnn.nn<CR><LF>

Where:

eeeee = ADCP ensemble number

yyyymmdd = Year, Month, Day (date of ADCP ping)

hhmmss.ss = Hour, minute, seconds.hundredths (Time of ADCP ping)

-nnnnn.nn = (signed) PC clock offset from UTC in seconds; includes time zone difference).

The .N1R extension is used for single-port NMEA data collection, or for GPS position data
(Nav) in dual-port collection mode. The .N2R extension is used for Roll/Pitch/Heading (RPH)
data collection when using two serial ports for NMEA data collection.

.NMS Binary format Navigation data file after having been screened and pre-averaged.
VMO The option settings used for collecting the data (text file).

.VMP The option settings used for reprocessing the data (text file).

.ENJ ADCP raw data after adjustment by a user-exit application.

.N1J, .N2J Raw NMEA data after being adjusted by a user-exit application.

.LOG ASCII file containing any errors found in NEA, ASCIlI Ensemble Output, or ADCP

communications.

P/N 95A-6007-00 (March 2001) RD Instruments



RD Instruments FSB-125

Field Service Bulletin

Ocean Surveyor Real-Time Clock and Leap Years

Date: March 1, 2000

Abstract

The Ocean Surveyor real time clock function did not correctly handle the leap year on February
29, 2000.

Instrument/Program Affected
Ocean Surveyor

Description

On February 29, 2000 the date reported in the data is March 1, 2000. Additionally it will not be
possible to enter in the date 2/29/2000 into the Ocean Surveyor Real-Time Clock. This means
that data will have to be collected with the wrong date stamp for 2/29/2000. It will then be
necessary to reset the clock on March 1, 2000 so that all date stamps from this time on will be
correct (on 3/1/2000 the Ocean Surveyor will be reporting 3/2/2000).

If data was collected on 2/29/2000 it is possible to correct the date via two utility programs from
RDI (BBCONV and BBMERGE). If interested in this setup please contact the RDI Customer
service.

Solution/Action

Short-Term Solution
On March 1 reset the real-time clock to March 1 (it will be off 1 day and state it is March 2).

Long-Term Solution

RDI has corrected the Real-Time Clock algorithms in firmware version 14.14. Systems should be
updated to version 14.14 (available April 1, 2000).

Page 1 of 1



RD Instruments FSB-126

Field Service Bulletin

NMEA External Heading with TRANSECT & VmDas
Date: April 7, 2000

Abstract

TRANSECT and VmDas do not rotate the velocities based on the NMEA heading input if Earth
coordinate data (EX11xxx) is received from the ADCP.

Instrument/Program Affected

Workhorse, Rio Grande, Long Ranger, Ocean Surveyor, and BroadBand DR/SC/VM ADCPs
using TRANSECT (2.xx, 3.xx, and 4.xx series) or VmDas.

Please note that this notice is also true when you are using a BroadBand or Workhorse ADCP
with the Deck Box and you will output the RDI NMEA heading data format from the Deck Box to
the computer.

Description

When using RDI's software TRANSECT (2.xx, 3.xx, and 4.xx series), and VMDAS in conjunction
with the NMEA external heading input then you must be sure to have the ADCP set to Beam,
ADCP (or Instrument), or Ship Coordinates. These software programs will not rotate the
velocities based on the NMEA heading input if Earth coordinate data is received from the ADCP.

Additionally, we recommend that you collect single ping ensembles (i.e. one water profile ping
(WP1) and one bottom track ping (BP1)). This recommendation is true for all moving applications
but especially true when using an NMEA input for the heading. Averaging data in the ADCP can
cause vector summation errors as the vessel turns.

Solution/Action

Short-Term Solution

Use the following settings for the EX command in any configuration or command files used by
VmDas or TRANSECT.

EX00xxx = Beam coordinates
EX01xxx = Instruments coordinates
EX10xxx = Ship coordinates

Where xxx =0 or 1

Long-Term Solution
No software corrections are planned at this time.

@ NOTE. This FSB supercedes Workhorse FAQ #30 and all other documentation that
recommends using EX11xxx with TRANSECT or VmDas.
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RD Instruments FSB-128

Field Service Bulletin

EB-Command
Date: May 31, 2000

Abstract

The sign of the EB command entry is documented incorrectly.

Instrument/Program Affected

Workhorse, Rio Grande, Long Ranger, Ocean Surveyor, BroadBand DR/SC/VM, TRANSECT,
VmDas, WinRiver, and BBLIST

Description

The correct way to enter the magnetic offset in the BroadBand (phase 2 and 3), Workhorse, and
Ocean Surveyor ADCPs is to enter the same sign as the magnetic declination. This will also be
true for what is entered as the corrections done in TRANSECT, VmDas, WinRiver, and BBLIST.

Example: A bottom-mounted ADCP is receiving heading from its internal compass. A magnetic
declination map for the deployment area shows a declination of W3.5° (=3.5°). To counteract the
effects of this magnetic field, you must enter a heading bias value of —3.5°. To convert —3.5° to
an EB-command value, multiply the desired bias angle in degrees by 100: EB = -3.5 x 100 =
-350 = EB-350.

@ NOTE. This FSB supercedes all other documentation that recommends entering the
opposite sign as the magnetic declination.

@ NOTE. The Ocean Surveyor uses the EV command for magnetic declination correction.

Solution/Action

Short-Term Solution

Use the same sign for the EB and EV (Ocean Surveyor only) commands in any configuration or
command files used by the ADCP.

Long-Term Solution
All documentation will be corrected when they are revised.
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RD Instruments FSB-130

Field Service Bulletin

Corruption of Correlation and Percent Good Data

Date: June 26, 2000

Abstract

The use of an EXxxxx1 (x = 1 or 0) command and an internal or external pitch and roll reference
(EZxxx11xxx or EZxxx22xxx) causes corrupted correlation and percent good data.

Instrument/Program Affected
OS | with firmware version 14.10 to 14.14 and OS Il firmware version 23.03 and lower

Description

Setting the EX-command to EXxxxx1 and using an internal or external pitch and roll reference
(EZxxx11xxx or EZxxx22xxx) causes corrupted correlation and percent good data.

Solution/Action

Short-Term Solution
Setting the EX-command to EXxxxx0 (no bin mapping) eliminates the problem.

Long-Term Solution

RDI plans to update the OS | firmware as soon as possible. Updating an OS Il firmware to
version 23.04 will eliminate this problem.
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Field Service Bulletin FSB-134

RD Instruments

Acoustic Doppler Solutions

OS No Ping in Air
Date: May 8, 2001

Abstract

Pinging an Ocean Surveyor in air will damage the electronics chassis.

Instrument/Program Affected
All Ocean Surveyor models

Description

Do NOT ping the Ocean Surveyor with the transducer in air. The power amplifier board will short, causing
the electronics chassis to no longer communicate. The transducer is pinged by sending a CS command
or if VmDas is started for collecting data — either of these methods will cause damage if the transducer in
air.

@ NOTE. Itis OK to run the DumbTerm tests with the transducer in air — the transducer is not
pinged for testing.

Solution/Action

Short-Term Solution
Do NOT ping the Ocean Surveyor with the transducer in air.

Long-Term Solution
RD Instruments is looking into a hardware solution.
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Interim Change Notice ICN-001

RD Instruments

Acoustic Doppler Solutions

Ocean Surveyor Outline Installation Drawings

Date: May 23, 2001

Abstract

The Ocean Surveyor Outline Installation drawings have been changed.

Manual Affected

The following manuals with the listed revision date are affected by this change. Manuals with
newer revision dates will have the change incorporated.

e Vessel Mount Installation Guide 954-6007-00 (February 2000)

e Ocean Surveyor Installation Guide — 95A-6019-00 (January 2001) (Part of Ocean
Surveyor Technical Manual 95A-6012-00 (January 20001)

e Ocean Surveyor Installation Guide 95A-6003-00 (May 1998)

Description

The Ocean Surveyor Outline Installation drawings have been updated. Please use the following
table to identify the new drawings. The drawings are included with this notice.

Description  Old Drawing Number New Drawing Number

38kHz Round SKO0195 96A-6005
38kHz Oval SK0193 96A-6006
75kHz SK0197 96A-6007
150kHz SK0201 96A-6008
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Interim Change Notice ICN-005

RD Instruments

Acoustic Doppler Solutions

Ocean Surveyor Reserved Byte

Date: May 25, 2001

Abstract
The Output Data Format Reserved byte is incorrectly described as being 14 bytes — it is 2 bytes.

Manual Affected
Ocean Surveyor 95A-6022-00 (January 2001)

Description

The Reserved byte shown in Figures 6, 7, 17, and Table 23 in the Output Data Format is 2 bytes
long, not 14 bytes as shown in the Technical Manual.
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Linear Measure

The Metric System and Equivalents

1 centimeter = 10 millimeters = .39 inch

1 decimeter = 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

Weights

1 centigram = 10 milligrams = .15 grain

1 decigram = 10 centigrams = 1.54 grains

1 gram = 10 decigram = .035 ounce

1 dekagram = 10 grams = .35 ounce

1 hectogram = 10 dekagrams = 3.52 ounces
1 kilogram = 10 hectograms = 2.2 pounds

1 quintal = 100 kilograms = 220.46 pounds

1 metric ton = 10 quintals = 1.1 short tons

To change

inches

feet

yards

miles

square inches
square feet
square yards
square miles
acres

cubic feet
cubic yards
fluid ounces
pints

quarts
gallons
ounces
pounds
short tons
pound-feet
pound-inches

°F

To

centimeters
meters

meters

kilometers

square centimeters
square meters
square meters
square kilometers
square hectometers
cubic meters

cubic meters
milliliters

liters

liters

liters

grams

kilograms

metric tons
newton-meters
newton-meters

Fahrenheit
temperature

Multiply by

2.540
.305
914

1.609

6.451
.093
.836

2.590
405
.028
.765

29,573
AT3
.946

3.785

28.349
454
.907

1.356

11296

Temperature (Exact)

5/9 (after

subtracting 32)

Liquid Measure

1 centiliter = 10 milliters = .34 fl. ounce

1 deciliter = 10 centiliters = 3.38 fl. ounces

1 liter = 10 deciliters = 33.81 fl. ounces
1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1 kiloliter = 10 hectoliters = 264.18 gallons

Square Measure

1 sq. centimeter = 100 sq. millimeters = .155 sq. inch

1 sq. decimeter = 100 sq. centimeters = 15.5 sq. inches

1 sq. meter (centare) = 100 sq. decimeters = 10.76 sq. feet

1 sq. dekameter (are) = D0 sq. meters = 1,076.4 sq. feet

1 sq. hectometer (hectare) = 100 sq. dekameters = 2.47 acres
1 sq. kilometer = 100 sq. hectometers = .386 sq. mile

Cubic Measure

1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch
1 cu. decimeter = 1000 cu. centimeters = 61.02 cu. inches
1 cu. meter = 1000 cu. decimeters = 35.31 cu. feet

To change

ounce-inches
centimeters

meters

meters

kilometers

square centimeters
square meters
square meters
square kilometers
square hectometers
cubic meters

cubic meters
milliliters

liters

liters

liters

grams

kilograms

metric tons

Celsius
temperature

Approximate Conversion Factors

To

newton-meters
inches

feet

yards

miles

square inches
square feet
square yards
square miles
acres

cubic feet
cubic yards
fluid ounces
pints

quarts
gallons
ounces
pounds

short tons

°C

Multiply by

.007062
.394
3.280
1.094
.621
.155
10.764
1.196
.386
2.471
35.315
1.308
.034
2.113
1.057
.264
.035
2.205
1.102





