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1 INTRODUCTION

1.1 About thismanual
This manual describes the Windows Online SCSI Echo Control Software, D40-02382, Echo Control.exe.

It isused to control operating parameters andto record datafrom 320 Series Echosoundersviathe sounder’s
SCSI port.

1.2  Technical Support
For technical support or to report problems please contad your local representativeor:
Technical Support

Knudsen Engineering Limited
10 Industrial Road

Perth, Ontario
K7H 3P2
Voice: (613) 267-1165 8:30 amto 5:00 pm ES.T. Core Hours
Fax: (613) 267-7085
E-Mail: support@knudsenengineering.com
WebSite: http://knudsenengineering.com/

1.3  Compilation Options

The operational characteristics of the echosounder are compleely under software control. On occasionitis
convenient to produce vergons of this software with different operational characteristics to meet different
user requirements. This is done at the software compilation stage so these differences are referred to as
compilation options. A small number of compilation optionsare availablefor the 320 Echosounder. These
are identified and described in the relevant sectionsof the manual.

Compilation options may be specified by the customer at the time the system is ordered, or subsequently
whenever custom software modification is required..
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2-1 ONLINE SCSI CONTROL SOFTWARE MANUAL

2 OPERATING INSTRUCTIONS-SCSI CONTROL INTERFACE

21 Overview

The 320 Echosounder wasdesigned with aSCSI Interface portto provide advanced remote control and signal
dataacquisition and recording capabilities. KEL has devel oped a specialized PC control program that runs
under Windows. This program allows theuser to control the echosounder, display in real-time agreyscale
graphic on the PC monitor (similar to a hardcopy record), capture envelopesignal data, perform standard
depth-logging, and record in realtime to a themal recorde.

2.2  ThePhysical SCSI Interface

SCSI (Small Computer System|nterface) isaspecial hardware and software specification designed f or high
datatransfer rates. Thereisan accepted standard followedby device designers (such asKEL) to allow users
to interface numerous types of devicesto their PC. Before auser can interface to these devices, there must
be a SCSI host adaptor and its driver software installed in the PC.

23 ASPI

The 320 Echosounder is designed to becompatiblewith SCSI (Small Computer System Interface) interfaces
which support the industry standard ASPI (Advanced SCS Progranming Interface) protocol. Most SCSI
interface products include ASPI support with their distribution software. ASPI support generaly requires
adevice driver for the specific interface hardware, plus ASPI layer driver files loaded into the appropriate
Windows operating system sub-directaries (see the Software Instdlation / Upgrade Manual for details).

231 SCSl Adaptors

SCSI host adaptorsare avail ablein many formsfrom numerous suppliers. Thereareinternal interface cards,
PCMCIA plug-in cards and external parallel{port adaptor cables. This SCSI control software has been used
extensively with Adaptec’s AHA-1542C, AHA-2920 and AHA-2930 internal interface modules and the
APA-1460 PCMCIA model. KEL does not recommend usingthe echosounder with aparallelport adaptor.

2.3.1.1 Special Note

For some adaptors, the echosounder must be connected and powered up before the host PC is powered up
for the PCto praoperly load the necessary SCSI drivers. Some external adaptorsactually get their operational
power from the echosounder; if the sounder is not powered up, the adaptor isnot powered and the PC cannot
detect the adaptor’ s presence. For some plug-and-play adgptors, the adaptor may bepowered up, but if the
sounder is not, the PC may not detect theneed to load the necessary drivers. In general, itisusually better
to have the sounder powered up beforethe host PC is started.
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2.3.2 Echo Control.exe and Windows NT

Unlike Windows 95, Windows NT requires that the EZ-SCSI software provided by Adaptec with the SCSI
host adaptor be installed for the appropriate driver DLLs to be loaded into the system. The EZ-SCSI
installation loadstherequired DL Lsand setsthe system up tolocatethe necessary DL L sused when theEcho
Online SCSI Control applicationisrun. When the EZ-SCSI installation provides the option, the typical file
installation should be perform to ensure all the necessary files are properly loaded; customizedinstallations
do not necessarily set the system up properly and the Echo Contr ol .exe appli cation may not run successful ly.
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3 SOFTWARE OPERATING INSTRUCTIONS

3.1  Description

Eff Echo Control - 2.00 [_ O] =]
Eile Sounder Display Hecord Setup Upgrade: Fisbdark  Blank Screen Help
@ |All HF LF B¢ B | &2 7 rx | B | N2 8
0.0m
2.0m
4.0m
......................................... E|:|m
ﬁ1ﬁ’w
&.0m
10.0m
12.0m
14.0m
16.0m
18.0m
20.0m
For Help, press F1 | |05 win33se | [NUM | i

TheOnline SCSI Control softwareisaWindows program that containsall thenecessary controlsfor standard
operation of the echosounder and any data recording activitieson the PC. When the programisinvoked,
awindow popsup with nine control groups offered on the main menu bar, ablank display areafor graphical
presentation of real-time received data, and a grid scale bar for the data presentation.

This stand-alone application uses Window’s DDE (Dynamic Data Exchange) protocol to interface to a
special HY PACK DLL devicedriver. ThisDDE interface allows the stand-al one application to pass depth,
heave, and eventually other datato theHypack datalogger program and potentially any other Window’ sdata
logger.
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32 File
321 Load Config

The L oad Configoption allows the user to select and load a previously saved configuration file (typically
a“.cfg” file, but it could have any extension) that has any or all of the systemcontrol settings defined to pre-
configured values. When the configuration file is | oaded, the Echo Control application configures the
echosounder to all the new parameter values defined inthe file. Thus, if the user has determined optimal
parameterssettingsfor aparticular mission or site survey, he can savethe settings to aconfiguration fileand
the next time the unit taken out for the same job conditions, he can restore themfrom the saved file.

3.2.2 Save Config

The Save Configoption allowsthe user to save his current echosounder control settingsto afilethat canbe
used to restore the same settings into the sounder at a later date. Any file name can be used, but the
application’ sinitial default search condition for loading configuration filesisfor thosewith an extension of
“.cfg”.

3.23 Recorder Setup...

Recorder Setup Ed I

Select Recorder. IN':'”E j

Port Addr: I 0378h ]'

Print Test Black: ™

Eancell

This option brings up a dialogue box that allowsthe user to select athermal recorder to be used for making
hardcopies. The thermal recorders that are currently supported are;: EPC 9800, EPC GSP-1086, and
Raytheon TDU-850.
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The EPC GSP-1086 driver expectsthe user to have set the following parameterstothe valueslisted viathe
unit’s front panel menus:

DATA INPUT = PARALLEL

SWEEP = FORWARD

SHADES = 064

DATA TYPE=6BITS

WIDTH = 2048

LPI =200 nominal (not EXTERNAL )

The Port Addr option allowsthe user to specified the proper output port address for the printer port. For
most systems, this value should be 0378h, but for some laptops and secondary printer ports the alternate
value of 0278h could be required.

ThePrint Test Block check box allows the user to tell the application to send some test datato the selected
thermal recorder to confirmitisinterfaced properly. Thetest block consistsof greyscalerampswith samples
of imbedded grid and fix annotation text.

The recorder selection and port address settings are stored in the goplication's INI fileand restored the next
time the program is invoked.

Note: the programwill only record on the thermal recorder if the Record: Hardcopy menu option is selected
(indicated by a check mark beside the menu item).

324 Exit

The user can terminate the Echo Control program using the Exit command. The echosounder will continue
any sounding operation left activewhen the control program is terminated.

November 5, 1999 D10-02139 Rev. 3.0



ONLINE SCSI CONTROL SOFTWARE MANUAL 3-4

3.3 Sounder

3.3.1 Controls

i Echozounder M= E3

—HF Channel —LF Channel
R Fh
on/OK| OFF || on/oi| 10.32 50 1
Gain: 125 = Gain: 1258 = = =
W g W Age EI EI
Power: 1 ﬂ Power: 1 il F e
- - 0-80m
Fulze Type: Pulze Type:
- - _'ﬁ' t Ph M d
— 0.2 ms — 0.4 msz L ase HaTs
= = V¥ AutoPhase On
Froceszzing Gain: || Proceszing Gain: bax Limit
<0 -0 i’ 12000
T:-: Blank: T j Blank:; Min. Limit:
— 25 — 24 —
= = EI 0
Senzitivity: Senzitivity:
= of = of oK.

The Controlsoption pops up adialogue box that allows access to the functions that control the physical
echosounder unit. The functi ons accessible from this box are the most commaonly modified parameters
during asounding session. The user can minimize thisbox when it isnotbeing used. Theinitial valuesfor
these controls are read from the echosounda’s internal values.

3.3.1.1 On/Off Buttons

The user can start the echosounder sounding on desired channel susing theOn/Off button for theappropriate
channel. If the user clicks on ore of the buttors, the corresponding channd will acquire, digitize and log
data. The display boxes besde the buttons display either OFF or the appropriate digitized depth for the
channel.

3.3.1.2 Gain
The Gain parameter controlsthe analog receive gain of the relevant channel. Reducing the anal og receive

gainisuseful when sounding in extremely shallowwater. Thisreducestheoverall noisewhile not seriously
affecting echo strength. Increasingthe analog gain is useful when soundingin very deep water.
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3.3.1.3 Agc

The Agc selection invokes automati ¢ gain control of the analog receive gain which is the recommended
setting for most operating conditions Agc is active when there is a check mark in the check box.

3.3.1.4 Power

ThePower parameter isused to specify thetransmit power level of the pul se being transmitted. Power levels
are controlled by changing the duty cycle of the switchmodetransmitter output stage. Although high power
signalswill always give the strongest echoes, they also produce more ringing and reverberation whichmay
obscurethe bottom echoin shallowwater. Usinghigh receive gainin combination withhigh transmit power
in shallow water may cause signal levels high enough to saturate (overload) the receiver, which will mask
any echoes.

3.3.1.5 Pulse Type

The Pulse Type parameter allows the user to specify the pulse length (the duration of the transmit pulse)
usually specifiedin millisecondsor fractionsof amillisecond. The choicesarefrequency specific. Generally,
the higher frequencies use shorter pulses andvice versa.

By specifying the pulse length, the user indirectly specifiesthe bandwidth of the digital noiserejection filter
applied to the incoming acoustic signal data. The filter bandwidth is usually set to the inverse of the pulse
length (this relationship istrue for the standard continuous wave (CW) signals, but not necessarily for the
CHIRP signals used in the very low frequency channels).

Normally, long pulseswith narrow bandwidth filters provide better noise rejectionin deegper water or noisy
conditions, while short pul ses with wide bandwidth filtersprovide better resolution when conditions permit
or the water is shallow.

The signal data rate (in samples per secord) is also related to the pulse length because of the Nyquist
requirement that the sampling frequency be at least twice the signal bandwidth. Under rare extreme
conditions where the user has specified a very short pulse in deep water or a very long pulse in shallow
water, the echosounder will override the user’ s Pulse Type sel ection to meet datarate requirements. When
this happens, the Pulse Type parameter value is not changed, and is used again as soon as the extreme
conditionsareremoved. When the echosounder is overriding the Pulse Type selection, theselection inthe
control box will change from black text to greyed text. When the selected Pulse Type is no longer
overridden by the echosounder, the text will return to solid black.

November 5, 1999 D10-02139 Rev. 3.0



ONLINE SCSI CONTROL SOFTWARE MANUAL 3-6

3.3.1.6 Processing Gain

The Processing Gain parameter providesforadditional gaininthedigtal signal processing softwarewhich
can be used with very low level signals. It ismainly used for the very low frequency sub-bottom profiling
systems (under 10 kHz) where very low amplitude echoes from sub-bottomlayersare of interest. The default
processing gain value is zero and this should be suitable for almost al conditions. Each level above O is
effectivelyal-bit leftshiftinthe processed digital daa(al-bit left shift isequivdent to multiplying thedata
by afactor of 2).

3.3.1.7 TxBlank

The TxBlank parameter sets the transmit blanking distance used by the echosounder's internal digitizer to
avoid false triggering on transmit reverberation.

TheTxBlank value, or transmit blanking, isthedistance, measured from thefaceof the channel’ stransducer,
to the point in the water column at which the bottom detection software begins to look for the bottom.
Transmit blanking must be set large enough that transducer ringing following the tal end of the transmit
pulseisnot falsely interpreted asthe echo fromavery shallow bottom, but small enough not to unduly limit
the minimum depth capability of the echosounder. The optimum value depends on the expected depth
conditions, the pulse length, the transmit power level and the signal frequency. It is best determined by
experimentation. Notethat transmit blanking haseffect only when it extendsinto thewindow, typicallywhen
Phaseis 1.

3.3.1.8 Sensitivity

The Sensitivity parameter isuseful in areaswhere soft sediments overlay harder material's, and where buried
layersmay oftenproduce stronger echoes than the real bottom. If Sensitivity iSOFF (the default condition),
the bottom detection software will aways select the strongest echo in thewindow. With layered bottoms, the
strongest echo is not necessarily the shallowest echo. Increasing the Sensitivity causesthe bottom detection
softwareto accept aweaker but shallower echo. The higher the Sensitivity, the weaker the echo, relative to
the strongest echo in thewindow, that will be selected. On the other hand, if the Sensitivity istoo high, the
bottom detection software will often trigger on noise or small items in thewater column.

3.3.1.9 Range

The Range parameter selects the size of the active window in the water column. The activewindow is the
only part of the water column in whichthe echosounder operates. It isthe portion of the water column which
is printed on the hard copy recorder, andin which the bottom detection software looks for the bottom echo.
The bottom must be in the selected window for the echosounder to function. Nine ranges are available: 10,
20, 50, 100, 200, 500, 1000, 2000 and 5000 metres (or feet or fathoms). A box below thisselection displays
the actual Window limits corresponding to the current combination of the Range and Phase selections.
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3.3.1.10 Phase

The Phase parameter sdects the depth, or location in the water column, of the active window (see
explanation in previous section). The effect of the Phase parameter depends on the current Range setting.
The standard 320 echosounder software compilation provides a 50% overlap between Phase settings.

3.3.1.10.1 Small Phase Overlap Compilation Option

A software compilation option is available for asmaller, 20% overlap between PHASES, but thisis only
recommended for the special case whereavery small window is autophased in an areawith extended steep
slopes.

3.31.11 AutoPhase Mode
331111 AutoPhase On

When the AutoPhase On box is checked, the phase changes are performed automatically in response to
information provided by the primary channel bottomtracking algorithm. The auto phasing software adjusts
the phase setti ng automatical ly to maintain the bottom in the active window. It should be understood that the
auto phasing software is critically dependent on the bottom tracking software- if the bottom is not being
tracked successfully, auto phasingwill not work.

It is helpful to think of the auto phasing software as having two distinct operating states - searching for the
bottom and tracking the bottom When the AutoPhase Mode is initially invoked, or whenever the bottom
tracking software loses track of the bottom, the auto phasing software shifts into the bottom search state.
In this state the window is opened up to the full extent of thewater column from the autophase minimum
search depth (Min. Limit) to the autophase maximum search depth (Max. Limit). The ping rate usudly
slows down noticeably because of the larger window, and the printer stops printing until the bottom is
located. When the bottom is found, the auto phasing software selects the appropriate phaseand shifts into
the bottom tracking state. In this state, the autophase minimum search depth and maximum search depth
parameters have no effect

Once the auto phasing softwareisin the bottom tracking state, it will continue to auto phase as long as the
primary channel is being tracked successfully. It will re-enter the bottom search state if 5 consecutive
samples are declared invalid by the bottom tracking software.

Oneother parameter isrelevant to auto phasingoperation - thisisthePrimary Channel, accessibl e through
the Setup menu, and described in Section 3.6.4). This parameter can be set to either HF (the default) or LF.
It specifies the channel which is used as the depth reference for phase changes.

331112 Max. Limit
The Max. Limit parameter allows the user to adjust the autophase maximum search depth to avaluethat is

optimal for the current operating conditions and acquisition requirements. See Section 3.3.1.11.1 for the
details regarding the use of this parameter.
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3.3.1.11.3 Min. Limit

TheMin. Limit parameter allows the usea to adjust the autophase minimum search depthto avaluethat is
optimal for the current operating conditions and acquisition requirements. See Section 3.3.1.11.1 for the
details regarding the use of this parameter.

331114 Bottom Tracking

Although the bottom tracking process is operational at all times, it is discussed here because it becomes
critically important when auto phasingis enabled.

Locating and tracking the bottom is one of the more important software functions performed by the
echosounder. The term bottom tracking encompasses the process o identifying the bottom echo in the
received acoustic signal, locati ng the precise leading edge of the echo, computing the depth based ontravel
time and sound speed considerations, and most importantly, deciding whether the result representsa valid
depth measurement (it might be a fish, or transducer ringing, or reverberation, or just noise, or even the
second echo from the previous ping). The decision must be made immedately, before sending the depth
valueto thedatalogger. The echosounder software, runningin real time, does not havethe luxury of looking
ahead - it can only look back at previous depth samples. The algorithm used in the 320M uses the several
previous samples, regardless of whether they were determined at the timeto be validor not (therationalefor
includinginvalid samplesin thetestisthe fundamental uncertainty in thevalidity designation). A variety of
“least squares curve fitting” exercises is then carried out using the current sample and all or some of the
previous several samples. If at least one of the curvesfits the data to within a user-specified tracking gate
tolerance, the current sample is declared to be valid.

Note that bottom tracking isperformed independently for each channel. The depth value used by the auto
phasing software is specified by theprimary channel parameter.

3.3.1115 Extended Phases Compilation Option

Manual phase control always is limited to the 7 selections provided by the PHASE switch. The standard
software compilation provides these same seven phases in autophase operation. A compilation option is
available which provides up to 254 phases in autophase mode. This permits arelatively smdl window to
be used in deep water. If thiscompilationoptionisin effect, itisimportant to set theautophase maximum
sear ch depth value usingthe secondary controls menu, otherwisethe sounder will appear to shut downwhile
it searches to full ocean depth for the bottom.
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3.3.2 HF/LF

‘HF  NE E3 LF =

QA0 10.29

Gan 125 = Gain; 128 _— |

Power: 1 = Power: 1 _*

Pulze Type: Pulze Tupe:

—02ms —_ 0.4 mz

-
—

0

T# Blank:;

Fraceszing Gain:

L3

b
—

Procezsing Gair:

0

T= Blank:

25 2.4
Senzitivity: Sensitivity:
— Off — Off

1] 8 | ak.

These options bring up did ogue boxesused to contrd channel spedfic controlsonly. These boxes provide
independent channel accessto the following controls exactly the same as those used in theglobal Controls
dialoguebox (Section3.3.1): channel On/Off, Gain, Agc, Power, Pulse Type, Processing Gain, TxBlank,
and Sensitivity.
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3.3.3 Range Setup

Range | | Phaze
20 1

==

WA nda
0-20m

—AutoPhaze Mode -

=1 12000

The Range Setup option pops up adialoguebox that allows access to thewindow control parametersonly.
These are exactly the same controls for Range, Phase, AutoPhase Mode, Max. Limit and Min. Limit, as

those used in the global Controlsdialogue box (Section 3.31).
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3.3.4 Bar Check

i Bar Check M= E3

W Bar Check Mode Or

Depth; 10
HF Draft;  0.50
LF Diraft:  1.00

Sound Speed: 1500

[ |

TheBar Check dialogue box accessto the primary calibration par ameters: sound velocity, HF draft and LF
draft. When Bar Check M ode On isselected, theechosounder is put into aspecial bar checkmodeinwhich
one additional parameter, Depth, becomes active in the dialogue box. In the special bar check mode, the
digitizer search window is centred on the specified bar Depth and is narrowed to the width of the tracking
gate (see Section 3.6.9). WhentheBar Check M ode On option is desel ected, the echosounder deactivates
the bar check mode and restores the standard digitizer search window; but the user can still modify the
sounder speed and draft parameters if desired. If the Bar Check dialogue is closed while the Bar Check
Mode On is selected, the Echo Control application automatically deactivates the bar check mode in the
echosounder.

For a description of typical bar check procedures, see D10-02251 Echosounder Concepts Technical Note.
3.3.4.1 Depth

The user adjusts this parameter to centre the digitizer search window around the expected depth of the test
bar. The width of the search window around this centre value isdetermined by the size of the tracking gate
(Section 3.6.9). The echosounder will digitize on the strongest target that falls within this search window.
If no target is found, any of thedialogue boxes that display the depth will indicate an invalid depth return
(“0.0" appearsin the depth dsplay).

3.3.4.2 Sound Speed
This feature allows the adjustment of the speed of sound value used by the echosounder for all depth

calculations. The user adjuststhisvalue in the course of abar check, or entersthe average expectedvel ocity
of sound over the water column of interest obtained from a sound oeed sensor.
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3.3.4.3 HF / LF Draft

Draftindicatesthevertical distance from the surface of thewater to theactiveface of thetransduce. [tsman
use is to ensure that the echosounder’s output is correted for the transducer depth. The draft can be set
independently for the low frequency and high frequency channels.

3.3.4.4 Speed of Sound
This feature allows the adjustment of the velocity of sound value used by the echosounder for all depth
calculations. The user adjuststhisvaluein the courseof abar check, or entersthe average expected vel ocity

of sound over the water column of interest, obtained from a speed sensor.

3.35 Multiplexer - HF/LF

i LF Muit._]
[~ Chi [~ Chi
W Ch2 1392 W Chz 11.33
[~ Cha W Ch3 11.33
W Ch4 19.91 I Cha
W Chs 1391 [T Chs
[ Ché I~ Chi
[~ Ch7 W Ch7 11.32
W £hd 1991 W Ehd 1132
k. QK.
3

TheMultiplexer controlsareonly needed for echosounder systemsusing the KEL 8:1 Multiplexer box. The
Multiplexer allowsfor morethan onetransducer channel to be connected toasingle echosounder transmitter
output. The Multiplexer Selection dialogue box lets the user select which channels of the Multiplexer are
tobeused. A special compilation coderead from the echosounder whenthisapplicationinitializes, indicates
if the sounder isconfigured to use any multiplexer boxes; this application will enable only those contrd
options supported by the sounder.

3.3.6 Check for Sounder

Thismenuitemisusually disabled (greyed out) if the sounder was detected properly when the programwas
initially started. If the program could not detect the sounder on startup, all sounder control options are
disabled and this option is enabled. This gives the user the ability to retry the sounder detection without
having to exit and re-invoke theprogram. Thus, if the echosounder was powered off or disconnected when
the program was invoked, the user can power-on or connect the sounder, and simply click on thismenu item
to detect the sounder and proceed with system operations.

NOTE: Some adaptors require that the sounder be connected and powered up for the necessary driversto be
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loaded when the PC boots up. If the message "ASPI Status. No ASPI manager s are loaded" appears on
program start up, the necessary device driversare not loaded. The systemwill have tobe re-booted with the
sounder powered up and connected to properly load the drivers.

34  Display

Thiscontrol group allowsaccessto functionsthat cortrol the greyscal e presentation of thereal-timereceived
data and any recorded data during playback.

3.4.1 Contrast

Contr...
1
e

OF.

Thisoption popsup adialoguebox with asingle control thet allowsthe user toincrease/decrease the contrast
of the displayed greyscale data. This contrast control also adjusts the contrast of the thermal recorder
hardcopy if the recording option is active.

This setting is stored in the application's INI file and restored the next time the program is invoked.
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3.4.2 Settings
Disploy Settings |
— Dizplay Modes EchoGram Prezentation 0k
™ MNone v Dizplay EchoGram
- Orp B Can Cancel
£ LF Orly [T Reverse Video Test
& Overlayed | | Overlays
" Stacked [~ Heave Indicator
" Scope HF [T Heave Comected Digitized Depth
T Scope LF [T Unconected Digitized Depth
" Scope Dual
[~ Scroll Display [T Palette Test
HHR Cana g
£ LE Earmer

The Settings option brings up a dialogue box that allowsthe user to cugomize thedisplay presentation to
aconfiguration that suits his personal requirements. All of these sttings arestored in the application's INI
file and restored the next time the program is invoked.

NOTE: None of the dsplay options adjusted by this dialoguewill affect any of the recorded data. If the

echogram datais being recorded to the binary file, the datais always stored in the same formit isreceived
from the echosounder. All display transformations are applied to the independently fromthe recorded data.

3.4.2.1 Display M odes
There are eight display mode options available. They include four standard presentational formats, three
special purpose formats, and the alility to turn the diplay off (None). The standard presentations formats

are:

1 L F only displays thelow frequency channel only, using the entire display window height.

2. HF only displays thehigh frequency channel only, usingthe entire display window height.
3. Overlayed displays both channels, if selected, overlayed together, using the entire d splay window
height.

4. Stacked displays both channels separately, with the HF channel in the top half of the dispay and
the LF in the bottom half.

The two specialized display modesare most useful for system debug purposes:
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=

Scope HF provides a graphical presentation for theHF channel similar to an oscilloscope trace.
Scope L F provides agraphical presentation for theLF channel similar to an oscilloscope trace.
3. ScopeDual providesagraphical presentation for bothchannel ssimilar to an oscilloscopetrace, with
the HF channd in the top half of the display and the LF inthe bottom half.

N

Note: if the display window being used is fairly small and the return echois very short in duration, the
display presentation may not actuall y display thereturn. This isan artifact of the current scaling scheme to
fit the return data completely inside thedisplay window. Also, if the data display contains alarge amount
of black, the screen refresh rate can slow down considerably, especially on slower computers.

3.4.2.2 EchoGram Presentation
34221 Display EchoGram

The Display EchoGram check box allows the user to turn the envel ope data presentationon or off. When
the box is checked, the actual envelope data is displayed in the window; if this item is not selected, the
envelopedatais not displayed in the window. For some applications, it may be more useful for the user to
simply have the digitized depth overlays displayed instead the entire envelope record.

34222 Colour

When Colour mode is selected (box checked), the envel ope data displayed in the programwindow isin 15
colour levels, mgpped from lowest to highest levels as follows: White(hormal video) or Black (reverse
video), Light Grey, Dark Grey, Cyan, Blue, Dark Blue, Dark Cyan, Dark Green, Dark Yellow, Green,
Y ellow, Magenta, Dark Magenta, Red, Dark Red. Ifthisitem isnot checked, the envelope datais displayed
inlevelsof grey, where for normal video mode white isthe lowest level return and black isthe highest. For
reverse video mode, white is the highest level return and black is the lowest.

34.2.23 Reverse Video

When Reverse Video mode is selected, the display colours are configured to make black the main
background colour. For both colour and greyscale modes, the lowest level returnis assigned the colour
black. When Reverse Video is not selected (normal mode), the lowest level return is assigned the cdour
white.

3.4.2.3 Overlays

34.231 Heave Indicator

TheHeave Indicator option allowsthe user to enable or disable an overlay that showstheamount of heave

relative to a nomind position on the graphical display. Thisoverlay isonly rdevant if a heave sensor is
interfaced to one of the input ports on the echosounder.
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3.4.23.2 Heave Correctad Digitized Depth

TheHeave Corrected Digitized Depth option allowsthe user to engbleor disablean overlay that showsthe
positions of the heave corrected digitized depth to surface values for each channel displayed. If thereisno
heave sensor interfaced to the echosounder, this overlay is equivalent to the Uncorrected Digitized Depth
overlay.

3.4.233 Uncorrected Digitized Depth

The Uncorrected Digitized Depth option allows the user to enable or disable an overlay that shows the
positions of the digitized depth to surface values for each channel displayed. These depth values are the
depth to surface values compensated for draft but not heave.

3.4.2.4 Scroll Display

The Scroll Display option affects the scanning of the display data in the window. If Scroll Display is
selected (box checked), the displayed data"scrolls' fromtheright to theleft of thewindow. The newest data
lineisaways printed at the right side of the window, and the old data scrollsleft until it reaches the end of
the window and disappears. When Scr oll Display isdesel ected, the data starts printing at the left side of the
window, with the newest data line always advancing across the window to theright. When theright side of
the window is reached, the new data linewraps back to the left side of the window and starts to overwrite
the previous data. A solid black lineis used to indicate thelocation of the newest data line on the di splay.

3.4.2.5 Embedded Grid Text

The Embedded Grid Text option allows the user to enable or disable the use of embedded grid text. The
current grid scale is aways indicated in the block on the right side of the window. For additional
information, the user can enable Embedded Grid Text (box checked). Thiswill result in grid text being
displayed within the envel ope data display whenever a range or phase change occurs, or at evenly spaced
intervalsif no changes have occurred. The embedded text can be disabled for cases when the grid text
changes obscure the envelope data. The current scale will still be displayed in the right hand scale block.

3.4.2.6 Palette Test

The Palette Test option allowsthe user to ted the display capabilities of the host PC system being used.
When the Palette Test is selected, for each ping cycle, instead of displaying the echogram data, the
application displays adataramp illustrating the colour or greyscale mapping fromthe lowest level (starting
at the top of the display) to the maximum level. For some older systems, the greyscalelevelsare limited to
aslittle as 4 levels mapped over the entire 0 to 255 data values; this limited mapping capability canresult
in poor echogram display especially for weaker echo returns. Far such a situation, the colour mode would
provide better echogram presentation.
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3.4.2.7 Test

The TEST button allows the user to test the selected display settings while the dialogue box is still active
without having to exit the dialogue box. If the selected settings are nat desired, the original settings can be
restored if the user presses the CANCEL button instead of OK.

Note: the sounder must be running for any changes to have an effect; the changes are applied only to new
data, not to previously displayed data.

3.4.3 Event Annotation

E vent Annotation Setup I

V¥ Event Source Code
¥ Event Mumber

[ Time

[~ HF Depth

[~ LF Depth

[T Heave

W Puozition [Lat./Long.]

Cancel

Thismenuitem brings up adialogue box that allows the user to select which of the avail able data parameters
will be printed out on the event mark annatation line. The sel ections made here apply to the display, the
Windows printer outputs, and the thermal recorder output. The user has no control on the ordering of the
parameters; they are outpu in the order they are listedif they are checked off.
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3.4.4 Depths

HF: OFF n/a
LF: 11.32m 74 dB

Thisoption alowsthe user to enablelarge digt depthsdisplay dialogue box. Thisbox usesavery largefont
for easier readability from adistance. This box also displays the echo strength parameter read from the
echosounder.

The echo strength isthe amplitude of the echo signal, at the transducer connector, in decibelsrelativeto one
volt. The echo strength value is meaningful in arelative sense, in that it accuraely indicates ping to ping
echo strength variations, but has not beencalibrated individually for each frequency. The absolute value of
the echo strength parameter should not be relied upon.

345 Toolbars

Thiscontrol allows the user to enable and disable the application’ stod bar asdesired. Thetoolbar isa“bar”
located at the top of the application’s window, just bel ow the main menu bar. When active, it displays
pushbutton controls that provide shortcuts to desired menu contrds. When the toolbar is active, the
effectively usable display areais decreased by the amount used for the toolbar. Disabling the toolbar can
give adlightly larger display areain the same size application window.

34.6 StatusBars
This control allowsthe user to enable and disable the application’s status bar. Thestatus bar islocated at

the bottom of the application’ swindow. Thestatusbar provides hel pful messagesintheleft hand corner that
describe menu controls, and other helpful items.

35 Record

This control group allows access to functions that control the recording of data from the echosounder onto
the PC drive and a hardcopy recorder. All data recording options can be active smultaneoudly.
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35.1 StartLine

Line File Setup E3 |
: File Formats
Line #: |1 _ _
W Binary File [KEE]
Folder; ¥ | SEE e ST
£ bempt W &5CI File [KEA)
[.] (A

. I b odify A5 CH output
. format

W Compress Binar Data

— it —

!] ;I Cancel Ok,

-3
-C
-d
-2
-
d

——————

The Start Lineselection popsup adialogue box that allowsthe user tosel ect the folde (or directory) where
the data file s& is to be recorded, the line number used to identify the data set, and the desired output data
formats (all can be activeat the same time).

Tomodify thefolder selection, theuse simply double-clicksonthe[..] to back up fromthe current directory,
or double- clicks on the new directory or drive name desired. The aurrently selected folde is displayedin
the text line above the selection box.

There are three possible output file formats: Binary, SEG-Y, and ASCI| as well asalogfile for each data
file set.

3.5.1.1 Binary File Format

The envel ope daafor each channel can berecorded in abinary datafilefor use by post-processingsoftware.
Every ping cycle, one record (see Table 3-2) is stored with header information and raw daa for each
frequency channel. Eachrecordisvariableinlength withacurrent maximum possible number of 3416 bytes,
and can be compressed using a Huffman compression algorithm. The storage device for these files should
have sufficient disk space free to stare the vast amounts of data generated, especially when working in
shallow water where the faster ping rate resutsin alarger volume of databeing generated.

The binary datafiles are recarded using the following basic structural format:
File Type Id Preamble (32 bytes)

Index Record Block (16384 bytes)
Data Records
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The recording program will write records to one file until the index record block is filled; then the current
file will be closed and a new one will be opened for subsequent data recording.

The application determines the output file names using the line number assigned to the data set and the
computer’ stime when thefileis openedfor recording The binary file name format istypically asfollows:

nnn_hhmm.keb

where nnn = line number of the data set
hh = computer’ s time - hour
mm = computer’ s time - minutes
keb = extension for KEL binary datafiles

If the system tries to open another file with the same hour and minute time stamp, the “_” charader is
replaced with an alphéabetic character, starting with “a” and working through the alphabet to “z”. If the
systemhasused al the alphabetic charactersand still triesto open afilewith a common time stamp, thefile
recording for file type affected will be terminated, and the user alerted to the error condition; thisisvery
unlikely to happen.

File Type Id Preamble

Thefirst 32 bytes of thefile are used for afile typeidentification preamble for the playback software to use
to determineif the fileisin the valid format supported by the version of software being used.

Example:

KEB D40-02382 V2.00 Huffman
(pad unused character locations with spaces)

where, KEB identifiesthefileasaKEL Binary file,
D40-02382 identifies the part number of the program used to record/convert the data,
V2.00 identifies the version of the programused to record/convert the data.
Huffman indicates that the dataisin a compressed format (not present for uncompressed files)

Index Record

After the identification preamble, a block of bytesis reserved for an index of the records inthe datafile.
Thereare 512 index entries, and each entry contains 32 bytes (512x32 bytes = 16384 bytes in the reserved
block). Thisindex block isinitially loaded with zeros. For all records, the index entry will record a time
stamp (PC time at receipt of SCSI record), the offset into file to the record, and record type code. The
remainingbytesin theentry are availableforrecord typespecific datatobe stored for quick retrieval by post-
processing applications.
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Table3-1: Index Entry for Envelope Data Record Type B2

Entry Field Description Format # Bytes

Time Stamp PC time record received, milliseconds 32-bit unsigned integer 4
since midnight

Offset Byte count offset from start of fileto 32-bit unsigned integer 4

start of record

Record Code A hexadecimal code defining recordtype | 8-bit hex code 1

Active Channel Code | Code indicating which chamel(s) were | 8-bit unsigned integer
active for this ping record:
0=Bothon, 1=HF only,2=LF only

HF Depth HF channel uncorrected depth to surface | floating point 4
vaue, in metres, feet, or fathoms

LF Depth LF channel uncorrected depth to surface | floating point 4
vaue, in metres, feet, or fathoms
Record Number Record number for current ping record 16-bit unsigned integer
Fix Number Fix number for current ping record, if 16-bit unsigned integer
applicable (0 if no fix)
Unused Bytes Pad unused bytes with zeros not applicable 10
Data Records

After the Index block, the actual datarecords are stored asthey arereceived. Assoon asarecordisreceived,
it is be recorded to the disk file. Records are recorded to the file in the same order as they were received
(time stamps must be in sequertial order). Mutiple types o records can be stored in the binary file; ie
Envelope data records, serial port sensor datarecords (only Envelope records are actually implemented at
thistime). The ariginal datarecord formatis shown in Table 3-2. Thedata can be stored in thisformat, or
the user can enable data compression. When compression is enabled, each data record as shown in Table
3-2 has aHuffman compression dgorithm applied to it. The result of thecompression is stored in the file.
The playback application runs the matching decompression algorithmto access the data records.

Table 3-2: Variable Length Dual Channel Envelope Data Record Type: B2

FIELD DESCRIPTION DATA FORMAT / RANGE BYTE COUNT
Record Identification Infor mation

Header B2h 1

Record Length data dependent 2

Record # 0 to 65536 2

# of Channel Records 1-2 1

Ping Specific Parameters Shared for Each Channel
Time @ Start of Ping: hours 0t023 1 I

November 5, 1999 D10-02139 Rev. 3.0



ONLINE SCSI CONTROL SOFTWARE MANUAL 3-22
FIELD DESCRIPTION DATA FORMAT / RANGE BYTE COUNT
Time @ Start of Ping: minutes 0to 59 1
Time @ Start of Ping: seconds 0to 59 1
Time @ Start of Ping: millissconds 0 to 999 2
Working Units Flag 0 = metres 1

1="feet
2 = fathoms
Speed of sound 1300 to 1700 m/s 2
4265 to 5577 ft/s
710t0 929 fm/s
Start depth 0 to 10000 2
End depth 10 to 12000 2
Heave (expressed in cm, Y, ft, /100 fM) data dependent 2
Heave Latency max. 9999 ms 2
Tide not used, loaded with O 2
Tide Latency not used, loaded with 0 1
Latitude (expressed in degrees) data dependent 8
Longitude (expressed in degrees) data dependent 8
Position Latency max. 9999ms 2
Record Latency max. 9999ms 2
Pinger Mode 0=off,1=o0n 1
Primary Channel 0=HF,1=LF 1
Spare Bytes 0 3
Event Mark Condition
Event Mark Code 0Oto6 1
Number of Event Mark Data Bytes 0to 130 1
Fix Mark Number 0 to 65536 2
Fix Mark Annotation String data dependent variable
High Frequency Channel Parameters
HF SPM Frequency Code 0to 31 1
Number of HF Data Bytes 0 - 65535 possible 2
(currently fixed at 1600)
Sample Data Type 00h 1
Transmit power level frequency specific 1
Analog Rx gain code 0 to 255 1
Pulse length code frequency specific 1
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FIELD DESCRIPTION DATA FORMAT / RANGE BYTE COUNT
Filter type code frequency specific 1
Draft (expressed in cm, Yo, ft, 100 fM) 0 to 10000 [cm] 2

0 to 32808 [Y,4, ft]

0 to 5468 [, Tm]
Digitized Depth (expressed in metres, feet, fathoms) 0.00 to 12000. 4
Multiplexer Channel 0to8 1
Echo Strength (expressed in decibels) -128t0 0 1
Processing Gain 0to8 1
Sensitivity Off, 2 -100 1
TxBlank (expressed in dm, Y, ft, Y/, fm) 0 to 3000 [dm] 2

0 to 9843 [Yy, fi]

0 to 1640 [Y, fm]
Echo Threshold Level 0 - 32767 2
Spare Bytes 0 2

High Frequency Signal Data
Signal Data 0 to 255 variable "
Low Frequency Channel Parameters
LF SPM Frequency Code 128 to 159 1
Number of LF Data Bytes 0 - 65536 possible 2
(currently fixed at 1600)

Sample Data Type 00h 1
Transmit power frequency specific 1
Analog Rx gain code 0to 255 1
Pulse length code frequency specific 1
Filter type code frequency specific 1
Draft (expressed in cm, Yo, ft, Y00 fM) 0 to 10000 [cm] 2

0 to 32808 [, ft]

0 to 5468 [, fm]
Digitized Depth (expressed in metres, feet, fathoms) 0.00 to 12000. 4
Multiplexer Channel Oto8 1
Echo Strength (expressed in decibels) -128t0 0 1
Processing Gain 0to8 1
Sensitivity Off, 2 -100 1
TxBlank (expressed in dm, Y, ft, Y/, fm) 0 to 3000 [dm] 2

0 to 9843 [Yy, ft]

0 to 1640 [Y,, fm]
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FIELD DESCRIPTION DATA FORMAT / RANGE BYTE COUNT
Echo Threshold Level 0- 32767 2
Spare Bytes 0 2

L ow Frequency Signal Data
Signal Data | 0 to 255 | variable "

The SPM Frequency code is the frequency identification code number read fromthe actual SPM hardware.
For the HF channel, the raw 8-bit hex codeisused. Forthe LF channel, the 8-bit hex codeisbit-wise*“or’ ed”
with080h (M SB set to one); this enabl esthe Echo Control andPost Survey applicationsto distinguish which
channel has been recorded when an echosounder is only using one channel for data acquisition. The
echosounder only sends the envel ope data for the active channel and the Echo Cortrol programonly records
the one channel; this saves on data transfer times and disk space requirements for the data recording

Table 3-3: SPM Frequency Code Definitions

SPM HF Code (raw code) LF Code (raw code | 80h)
Frequency Binary =~ Hexadecima  Binary Hexadecima
I I
35 00001000 08 10001000 88h
7.0 00001110 OE 10001110 8E
12 00001001 09 10001001 89
15 00010010 12 10010010 92
24 00000010 02 10000010 82
26 00001111 OF 10001111 8F
28 00000011 03 10000011 83
30 00000111 07 10000111 87
33 00001011 0B 10001011 8B
38 00001010 OA 10001010 8A
41 00001100 0oC 10001100 8C
50 00000001 01 10000001 81
100 00010001 11 10010001 91
120 00000100 04 10000100 84
150 00010000 10 10010000 90
200 00000000 00 10000000 80
208 00001101 0D 10001101 8D
210 00000110 06 10000110 86
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3.5.1.2 SEG-Y File Format

The SEG-Y output file format is only availalde on deep-water systemswith 3.5kHz correlation processing
code complied to support carrier data acquisition. The file format has been defined to mest as accurately as
possible the format specifications defined by the Society of Exploration Geophysicists.

3.5.1.3 ASCII File Format

The ASCII output file can be used to log many datafields such as depth, echosounder time, GPS position,
heave. Since thesefilesdo not contain any of the raw envelope data, they usesubstantially less disk space
than the binary files. Every ping cycle, the application records one output string.

The application determines the output file names using the line number assigned to the data set and the
computer’ stime when the fileis opened for recording. The ASCII file name format istypically asfollows:

nnn_hhmm.kea

where nnn = line number of the data set

hh = computer’ s time - hour

mm = computer’ s time - minutes

kea = extension for KEL ASCII datafiles
If the system tries to open another file with the same hour and minute time stamp, the “_" chaacter is
replaced with an alphabetic character, starting with “a’ and working through the alphabet to “z". If the
system has used all the al phabetic characters and still triesto open afile with acommon time stamp, thefile
recording for file type affected will be terminated, and the user alerted to the error condition; thisis very
unlikely to happen.

The user can request to modify the desred output data format by checking the Modify ASCII output
format box. This causes the application to pop up a configuration dialogue box after the Line File Setup
dialogue box options have been accepted.

3.5.1.4 Data Set Log Files

Thereisan extrafilerecorded for each output format mentioned inthe previoussections. Thisfileisreferred
to asthe data set log file. The log filename format istypically asfollows:

nnn_ttt.log
where nnn = line number of the data set
ttt = ref erence f or data output format: keb for binary, keafor ASCII, sgy for SEG-Y

log = extension for log data files

Thelogfile contains arecord of all thefile namesfor thefilesrecorded in a particular line file data set. For
example, if abinary file data set with a line number of 3 consisted of two files recorded at 11:15am and
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11:17am, thelogfilewould contain thefile names: 003 _1115.keb and003_1116.keb. Thislogfileiscritical
for the Playback and Printing software to determine what files are to be used for playback.

3.5.1.5 Modify ASCII output format

When the Modify ASCII output format box is checked, the application will pop up a didogue box that
provides access to the file format configuration items, but only when the Line File Setup selections have
actually been accepted(click OK). The modificationsmade here only apply tothe ASCI| file output, not the
COM 3 echosounder autput. See the section for Depth L ogin Section 3.6 for information on modifyingthe
COM 3 output.

i Depth Log S5tring Formatting

[ User Defined Preamble String ™ LF Header

| r
[v EEL Proprietay Header Sting [+ LF Depth To Suface
[ Record Number [
v Fix Indicatar
[ | Date [ LF DepthYalid Flag
v Tirne: Hhmmss [ LF Muz Channel
[v Time: milizeconds [ LF Diaft
[ Ping Start ba Output Latency ok
[ HF Header Lancel
|_ —_—
[+ HF Depth To Surface [ Sound Speed Clear Al
B [+ Heave

[ Heave Latency
[ HF Depth ¥ alid Flag [ Position [Latitude, Longitude]
[ HF Mux Chanrel [
[ HF Diraft [T CheckSum
Example String:
EKE 199, FO01 2, 2345200, 635, 24. 65, 25.40,-04.00 ,
=

This dialogue box allows the user to customize the ASCI| fileformat string with certain limitations. The
fields can only appear in the order listed (ie header string, HF depth, LF depth, checksum) separated only
by commas (except hhmmss and milliseconds), and terminated only at the very end by <CR>< LF>.

Asvariousfields are selected or desel ected, theExample String at the bottom of thedial ogue box changes
to illustrate the expected output format.

November 5, 1999 D10-02139 Rev. 3.0



3-27 ONLINE SCSI CONTROL SOFTWARE MANUAL

Some fields can only be selected if other fields are dso selected and will be inactive (greyed out) if the
required field isnot selected. For example, the Position Latency field isanactive option only if the Position
field is selected.

The format configuration selected is stored in the application's INI file and restored the next time the
program isinvoked.

3.5.1.6 CompressBinary Data

When the Compress Binary Databox is checked, the application will compress all the binary data records
using a Huffman compression algorithm on each record. The File Typeld Preamble in each data file will
indicate that Huffman compression hasbeen applied. This control givesthe user has the gption to store in
a compressed or uncompressed forma.

352 EndLine
The End Line selection causes all datafile recording to be terminated and all open data files to be closed.
3.5.3 Hardcopy

The Hardcopy selection toggles the state of the hardcopy option on (checkmarked) and off. If athermal
recorder has been selected, the program will send the envel ope datato the recorder whenthe hardcopy option
is selected. This setting is stored in the application's INI file and restored the next time the program is
invoked.

3.6 Setup
The sub-menusunder thisitemgivethe user accessto parametersand featuresnot requiredon aregular basis.
3.6.1 Working Units

TheWorking Unitsoption allowsthe user to sel ect the desired operating units fromthree sub-menu options
The operating Unitscan be toggled between M etr es, Feet, and Fathoms. The currently active selectionis
indicated by acheckmark onthe sub-menuitem. When these unitsare switched, the echosounder recomputes
the speed of sound and draft into the appropriate new units.

362 TVG

Thisoption allowstheuser to select TV G (timevaried gain) on the and og receivers. A check markindicates
the currently selected option. The OFF setting provides constant receive gain throughout each pulse-echo
cycle(notethat recavegainwill still vary from pingto pingif AGC ison). When setto 20 log R, thereceive
gainisincreased linearly (logarithmically if gain is expressed in decibels) with time and range from the
instant of transmission, to compensate for signal amplitude loss due to spherical spreading The 40 log R
setting provides for spherical spreading of both outgoing and returning signals. The bottom referenced
setting (bottom r ef’ d) provides again ramp at thebottom (as determined fromthe previousping) toprovide
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approximate compensation for attenuation in sub-bottom sediments. The last setting is intended for sub-
bottom profiling applications.

TV G may help to prevent thedepth digitizer from falsdy triggering on fish or other water column targets
at the expense of slightly greater susceptibility to locking on the second echo from the bottom.

Note that TV G operatesin addition to the AGC or manual gain settings which are applied independently
to each channel, and which effectively definethe starting gain for each channel at theinstant of transmission.

3.6.3 SyncMode

TheSyncM odeoption allowstheuser to select between the echosounder's owninternal timebase-controlled
ping cyclesynchronization, or an external ping cycle synchronization signal.

WARNING: If the Sync M odeistoggledto external sync, the echosounder will not ping unlessthereisan
external sync signal fed to the appropriate signal on the sounder. Currently, only the 320B/R provides an
external connector for thissignal connection. Please contact KEL if youwish to usethisfeature on any other
320 models.

3.6.4 Primary Channel
The Primary Channel parameter defines the frequency channel used as the reference depth for the auto
phasing algorithm. The 320M’ sprinting software usesPrimary Channel datafor channel-specific overlays

in the case where both channels are superimposed and only one channel’ s overlays can be printed.

The Primary Channel designation only has effect when bath channels of a dual-chamel echosounder are
ON. If only one channd ison, it is auomatically considered to be the primary channel.

3.6.5 Date
Date S5et |
El= G =
[~ Julian Format

[T SynctoPCdate  apcel |

The Dateoption brings up adial ogue box that allowsthe user to set the date manually , or totell the program
to sync the echosounder to the current PC date. If the Syncto PC date check box is marked, the program
ignores the date value displayed in the box and automatically sends the current PC dateto the sounder. If
the Julian For mat check box ismarked, the application togd es the echosounder’ s date format presentation
mode to Julian.

November 5, 1999 D10-02139 Rev. 3.0



3-29 ONLINE SCSI CONTROL SOFTWARE MANUAL

3.6.6 SyncTime

Echo Control Ed |

Thig action will 2ynchronize the echozounder time to PC time.
Do you wizh o continue’?

Cancel |

The Time option brings up a dialogue box that allows the user to sync the echosounder to the current PC
time. This function syncs the echosounder to the survey computer to a hundredths of a second.

3.6.7 Event Marks

Setup Event Marks !E[E
Mew Event Mumber; I'I

Timed E vent Marks
[~ Enabled

[ ateral [E]; I'I 0

WORMIMNG: The sounder's event
mark number will be modified to
match the walue in the above edit
box when any other editz are done,
and when thiz box 12 clozed.

The Event M arks option pops up a dialogue box that allows the user to adjust the event marking options.
The Next Event Number will set the echosounder's evert counter to the desired value when the Send box
isclicked. TheTimed Event Mar ks check box allows the user to select theechosounder'sinternally timed
event marks. If thisbox is checked, the echosounder will causeinternally gener ated event mark at thetime
interval selected in the Timed Event Interval box. The units for thisinterval measurement are seconds.

WARNING: Madification of any data in this dialogue box will always cause the Event Number to be

modified in the sounder. Thisapplication cannot alwaysmonitor wha is currently set in the sounder, so it
is possible to reset the event number to an undesired value.
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3.6.8 SCSI Ping Rate

+ Ping Rate M= E3
Fing [nteral [ms]: IED

Cancel

As soon as this Echo Control application is activated and establishes contact with the echosounder, it takes
over control of the echosounder’s pingrate. The user can adjust this ping rate to the optimal value for his
application. The echosounder will then pingat this rate if possible; the echosounder hasbuilt-in ping rate
limitationsthat may overridethe basi c val ue selected here. When thisEchoControl applicationisterminated,
the echosounder is restored to itsinternal timebase-controlled ping rate.

Note: if external sync mode has been selected, neither the SCSI-controlled ping rate nor the internal
timebase-controlled ping rate options are functional. The sounder will simply wait until an external
synchronization signal is applied and not all echosounde's are equipped with an external sync input
connector.

3.6.9 Tracking Gate

Tracking Gate Setup W= E3

Gate \width: 10 =

-
—

Thetracking gateparameter isused by the bottomtracking algorithm todeterminethevalidity of the current
depthvalue. It isadepthvariability tolerance value, defined as adistance above or below the bottomdepth
trend established by the current and several previous samples. If the most recent depth value fits this
established trend to within the range defined by thetracking gate itisconsidered valid andis displayed on
the four-digit LCD. If adepth return falls outside of this range, it is deemed invalid and “0.0" isdisplayed
in all the dialogue boxes with depth displays.

For a discussion of the bottom tracking algorithm see Section 3.31.11.4.

November 5, 1999 D10-02139 Rev. 3.0



3-31 ONLINE SCSI CONTROL SOFTWARE MANUAL

3.6.10 Pinger Mode

This option allowsthe user to toggle the echosounder’ s specialized Pi nger mode On or Off. It also allows
the Pinger time reference to be “skewed” up or down from the currert reference.

The Pinger Modeis a specia operational mode that is currently only supported on 3.5kHz and 12kHz
frequency channels. Whenthe Pinger Modeis on,the echosounder doesnot transmitat all but simply listens,
typically for an externd pinger device, and displays the received data on one second intervals. The only
channel control that has any effect in Pinger Mode is Manual Gain, (Agc must be toggled off). For
frequencies that have Processing Gain support, the sounder will use the gain value used during the last
normal transmit/listen ping cycle; any attempt to modify the parameter duringPinger Mode will beignored.

3.6.11 320 Serial...

3.6.11.1 320 Com Ports: Com 1/ Com 2/ Com 3/ Com 4

320 Com1 Setup |
—[Device Selection.———— — Baud Rate

" MNaone 300 4800

™ KEL: Bemate GO0 " 9R00

" NMEA: $GPGLL 1200 & 19200

" WMEL: $GPGGA 2400 38400

& To%: dn — DataiStop Bits

" TS5 DMS: T551 -

" |nnerspace 443 - j jata, 12 e

i~ Seatex MR 2z, 2 siop

" Generic #1 -~ Parity

i~ Generic 2 ]

: i+ Mone
i~ Generic 3 ' Ddd
£ Tnmble: T E Cancel
: : " Even e
£ Tinmble: Pathfinder
£ Trimbler A00HESE ™ Loop Data To COM3

For the menu options for the 320's Com Ports 1, 2, and 4, adalogue box like the one illustrated above is
activated. These three ports can be configured to accept input from external devices. Simply select the
desired devicedriver, and then set up the baud rate, parity, and data/stop bits settings to match those required
by the external device.
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Note: The ComPort 4 is not available on 20M models; it is used for the built-in control panel.

If the Loop Data to COM 3 box is checked and the selected peripheral device outputs printable ASCII
strings, the echosounder will echo these strings upon receipt out Com3 to any attached survey computer /
datalogger.

Only specialized versions of theapplication allow access to the extra disabled GPS options.

Note: The echosounder can support only one device of a particular type, such as one heave sensor or one
GPSreceiver. If oneport has already been configured to a particu ar type of sensor, any attempt to configure
another port to the same type of sensor will fail. For example, if Com 1 has been configured for TSS.3xx
(aheave sensar), Com 2 cannot be configured for either TSS:3xx or Seatex: MRU (another heave sensor).

320 Com3 Setup I
—Baud Rate—— — Parity
300 & MNone
™ gO0 " 0dd
1200 ™ Even
2400
4800
]
9500
g
Cancel
= 38400 _—
— DatasStop Bite
% 8 data, 1 stop
i 7data, 2 stop

The Com 3 on the echosounder is aspecial com port. It cannot be connectedto other external deviceslike
the other three ports. It isused for dataloggi ng to survey computers, and for remote control from a host PC;
thus the only settings to be adjusted on this port are the actual communication settings of baud rate, parity,
and data/stop bits.

3.6.11.2 Depth Log

The echosounder is capable of outputting onthe serial port COM 3, different types of depth log stringsto fit
individual customer needs, or to not output any dataat all if desired. To select adepth format, simply click
on the appropriate menu item; a chedk mark indicates if aformet is selected. Note: only one format can be
selected at any given time
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The None option simply turns off the serial depthlogging on the echosounder.

i Depth Log String Formatting
[ Uszer Defined Prearmble String ™ LF Header
| [ LF Depth To Transducer
[ EEL Proprietay Header Sting [+ LF Depth To Suface
[ Record Number [ LF Depth Ta Suface, Canected for Heave
[ Fix Indicatar
[ | Date [ LF DepthYalid Flag
[ Time: hhmmes [ LF Muzx Chantel
[ [ LF Draft
[ Ping Start ba Output Latency ok
[ HF Header Lancel
[ HF Depth Tao Transducer E——
[+ HF Depth To Surface [ Sound Speed Clear Al
[ HF Depth To Surface, Conected for Heave [+ Heave
[ Heave Latency
[ HF Depth ¥ alid Flag [ Position [Latitude, Longitude]
[ HF Mux Channel [
[ HF Diraft [ CheckSum
Example String:
Eaazmn,—m.nn .
=

The Configur e option pops up adial ogue box that allows the user to custami ze the depth loggingstring with
certain limitations. The fields can only appear in the order listed (ie., header string, HF depth, LF depth,
checksum) separated only by commas (except hhmmss and milliseconds), and terminated only at the very
end by <CR>< LF>. Asvariousfields are selected or deselected, the Example String at the bottom of the
dialogue box changes to illustrate the expected output format.

Some fields can only be selected if other fields are also selected and will be inactive (greyed out) if the
required field isnot selected. For example, the Position Latencyfield isan active option only if thePosition
field is selected.
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| SAH: Knudsen selectsthedepth format shown below. Thisformat outputsthedepthto surfaceuncorrected
for heave offset for adual channel sygem. (ie. LF and HF channels)

$PKEL,007,hhmmss,L Fx.x,HF,x.x* hh<cr><|f>

where: hhmmss = 320B system'stime
X.X = depth expressed in metres.

| SAH: Elac selects the depth format that will interface with the Elac, STG 721C Depth Digitizer record
format option on the ISAH package from Questor Tangent. This format outputs the depth to surface
uncorrected for heave offsd.

Low Freguency: AXXxxxxO<cr><I|f>
High Frequency: ExxxxxxO<cr><I|f>

where: xxxxxx = depth expressed in centimetres.

Echotrac Format selectsthe Echotrac emulation string. Thisformat outputs depth to surface correctedfor
heave.

HF Frequency only: fcceH xxxxx<CR>
LF Frequency only: fcecel yyyyy<CR>
Both Freguencies: fcceB xxxxx yyyyy <CR>

where: f = spaceif no event mark, F if event mark condition
cc = ET for [dm], et for [cm]
e = space if depth data okay, Eif data bad
H,L,B = dataindicators: H=HF, L=LF, B=both
xxxxx = HF channel depth,
yyyyy = LF channel depth

Note: The echosounder only emul atesthe Echotrac outputstring. It cannot accept the annotation commands
normally sent to an Echotrac system.

Digitrace Format [dm] selects the Digitrace emulation string for units that output the depth to decimetre
resolution. Thisformat outputs depth to surfacecorrected for heave.

HF Frequency only:  fDTeH xxxxx<CR>
LF Frequency only: fDTeL xxxxx<CR>

where: f = gpaceif no event mark, F if event mark condition
e = space if depth data okay, Eif data bad
H,L = dataindicators: H=HF, L=LF
XXXXX = depth
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Note: Theechosounder only emulatesthe Digitraceoutput stri ng. It cannot accept the annotationcommands
normally sent to a Digitrace system.

Digitrace Format [cm] selects the Digitrace emulation string for units that output the depthto centimetre
resolution. Thisformat outputs depth to surfacecorrected for heave.

HF Frequency only:  fDTeH xxxxx<CR>
LF Frequency only: fDTeL xxxxx<CR>

where: f = spaceif no event mark, F if event mark condition
e = space if depth data okay, Eif data bad
H,L = dataindicators: H=HF, L=LF
XXxxx = depth

Note: Theechosounder only emulatestheDigitraceoutput string. 1t cannot accept the annotation commands
normally sent to a Digitrace system.

Simrad EA200 (6 byte) selects the Simrad EA200 - 6 byte format emulation string. This format outputs
depth to surface corrected for heave. Depth value expressed is HF depthvalueif HF channel isturned on
(regardlessif LF ison), LF depth value if LF channel only is on.

Dxxxxx

where: xxxxx = depth expressed in decimetres

Note: The echosounder only emulates the Simrad EA200 output string. It cannot accept the annotation
commands normally sent to an Simrad system.

SimradEA200 (7 byte) selects the Simrad EA200 - 7 byte format emulation string. This format outputs
depth to surface corrected for heave. Depth vdue expressedis HF depth vdue if HF channel isturned on
(regardlessif LF ison), LF depth value if LF channel only ison.

DXXXX.X

where: xxxx.x = depth expressed in metres

Note: The echosounder only emulates the Simrad EA200 output string. It cannot accept the annotation
commands normally sent to an Simrad system.
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Deso 20 selects the Deso 20 emulation string. This format outputs depth to surface corrected for heave.
For this emulation mode, the depth log output format supported isas follows:
Both frequencies: DAXXXXX. XX MDBXXXXX. XX mM<CR><LF>
High Frequency only: DBXXXXX.XX m<CR><LF>
Low Frequency only: DAXXXXX.XX m<CR><LF>
where: DB = high frequency channel identifier
DA = low frequency channel identifier
X =number0..9
m = metre wnitsidentifier.
The text annotation format supported is as follows:

TXXXXX... XXXX<CR><LF>

where TX = text identifier
X = ASCII| character beween 20h and 7Fh.

When this line is received by the sounder, the ASCII characters are stored in the event mark annotaion
buffer. If an invalid character or more than 50 characters are received, the entire data line received is
discarded and the event mark annotation buffer is cleared.

EM3<CR><LF>

Whenthislineisreceived by the echosounder, it creates an event mark with the current contents of the event
mark annotation buffer.

NMEA: SDDBT (HF): selectsthe NMEA depth below transducer format string. Thisformat outputs depth
to transducer for the HF channel only, in either feet, metres, or fathoms in the appropriate field location
dependent on the current working units.

$SDDBT x.X,f,x.X,M x.X,F*hh<CR><LF>

NMEA: SDDBT(LF): same format as NMEA:SDDBT(HF) except outputs LF channel data.
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Serial to BCD (HF): is a special compilation gption that provides interface capability for the 320
echosounder to a specific external Serial-to-BCD converter. Thisformat outputs depth to surfacecorrected
for heave for the HF channel only.

<STX><POL><DATA><L/K><G/N><STATUS><CR><LF>

where: STX =02h
POL = polarity = 02h for plus, 2Dh for minus
DATA = seven character with embedded decimal point, leading zeros suppressed as 02h
L/K = units: L(4Ch) for pounds, K(4Bh) for kilograms: arbitrarily set to K
G/N =Gross or Net mode: G(47h) or N(4Eh): arbitrarily set to G
STATUS = Space (02h) for normal, M(4Dh) for motion, 1(49h) for invalid data,
O(4Fh) for over/under range

Serial toBCD (L F): same format as SER to BCD(HF) except outputs LF channel data.
3.6.12 3 Minute Check

The 3 Minute Check initiates a specialized mode in the Echo Control application. When the mode is
activated, the Echo Control application pops up adialogue box for opening a configuration file (see Section
3.2.1 for details about configuration files). Once a file has been selected, the Echo Control program
continues basic sounder operation as selected by the configuration file; it aso starts recording a specia
ASCII depth log output file. Then, every three minutes the Echo Control application will check the
previously selected configuration file to determine if it has changed. If the file has changed, the Echo
Control application loads the new version and implements the control changes specified in the file. At the
three minute inteval, the Echo Control program also doses the current special ASCII depth log file and
opensanew one. Thiswas aspecialized mode created for aparticular customer toalow remote control of
the echosounder using a dial-up connection and to allow theuser access tothe most recently acquired depth
readings. This option is available for all users but it is advisable that the user contact KEL personnel for
moredetail sregarding system operationinthismode. Disablingthe mode (re-sel ecting the menu option once
it is checkmarked) will close all goecial ASCII file and terminate the three minute check process.

3.7 Upgrades
3.71 LoadTag

The Load Tag option is used for doing echosounder firmware upgrades. The file selection box that pops
up letsthe user sel ect the desired tag fil e tobe downl oaded to the echosounder. Once afile hasbeenselected
by the user, the program downloadsit to the echosounder over the SCSI connection. Theapplicationdisplays
an hour-glass icon until the download has completed.
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3.7.2 Initialize NVM

The Initialize NVM option is used to reset the echosounder’ snon-voldile memory paramete's to factory
default values. Thiscauses all the sounder’ s operational parametersto be modified from any user selected
values back to the original defaults. The application displays an hour-glassicon until this operation has
completed.

3.7.3 Program PS

The Program PSoptionisonly needed after aL. oad Tag commandhas been perfarmed, to program the new
firmware permanently into the echosounder's FLASH eproms. |f a new tagfile has been downloaded, and
the echosounder is powered down before aPr ogram PScommand has been performed, the new firmware
islost and the echosounder will power back up with the old firmware. The applicationdisplaysan hour-glass
icon until this operation has completed.

3.74 Program TX
The Program TX option is only needed after a Load Tag and a Program PS command have been

performed, to programthe Transmit data prom with the internally generated transmit data used by the new
firmware.

3.8 Fix Mark

The Fix Mark control isaspecia case menuitem. It doesnot display any sub-menus, but causes an event
mark when clicked. If thereare no other dialogue boxes active, simply pressing Alt-M will causeafix mark.

3.9 Blank Screen
The Blank Screen control isanother specia case menu item. It, too, does not display any sub-menus, but

causes the greyscal e display window to be cleared of any data when clicked. If there are no other dialogue
boxes active, simply pressing Alt-B will cause thedisplay to clear.
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3.10 Help

The Help menu provides access totwo options that provide the user with system configurationinformation
that is most useful when contading the factory for technical assistance. There are no other help features
implemented yet

3.10.1 320 Identification

320 Echozounder ldentification I

it Seral #: K95074
LF Frequency Walue: &0
HF Frequency Walue: 200

kP Firrmwware Part #:  D40-02000
MPH Firrmware VYerzsion #: 4.00

Frinter Firmware Part §: 04002319
Frinter Firrmaare Wersion 8: 112

Setup Compilation Flags: 0100 0077k
Fower-on Errar Flags: 0000k
D5-5RAM Error Flags: 00k
F5-5R&k Error Flags: 00k

LF Carrier Data Svailable: Mo
HF Carrier Data Available: Mo

This option pops up a dialogue box that reports the echosounder system information read from the
echosounder when the programwas invoked and initiated communication withthe echosounder. It reports
the system’ s serial number, frequency configuration, and controlling firmware part number and version.

The setup compilation flags are merely an indicator of the particular code options compiled into auser’'s
specificsystem. Thisinformationisreally only useful to KEL personnel, anditishelpful if it can beprovide
when users contact the factory for assistance.

The error fl agsindicate when problems are occurring inthe echosounder. If the user is havingtrouble with
the system and any of the error flag values are non-zero, the user should contact the appropriate technical
personnel to have the system serviced.
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3.10.2 Tech Support

Dialog

For Tech Support, contact:

k.nudsen Engineering Limited
10 [nduztrial Road

Perth, Ontarnio, Canada

k.fH 32

e-mail; support@iknudzenengineenng. com
Wieb site: hitp:/fknudzenenginesring. com

Detected 05 Info;
b icrozoft Windows 93

Second Edition
4102222 &

Thisoption brings up asimple dialogue box that provides contact informationfor technical support. It also
providesinformation about the type of Windows operating system the Echo Control program has detected.

3.10.3 About Echo...

About Echo Control

.................................

220 Part #: D40-02352 Ver #: 2.00

Copyright [C] 1939

The About ECHO... menu item brings up a simple dialogue box stating the name of the PC software
program, the KEL part number for the program, andthe latest revision number.
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4 SCSI ERROR MESSAGES

Dialogueboxeswith SCSI error messages may appear under certain conditionsrel ati ng to power sequencing.
When thisoccurs, the " OK™ boxes should be clicked and the operation (which brought up the dial oguebox)
repeated.

Some adaptors require that the sounder be connected and powered up for the necessary driversto be loaded
when the PC boots up. If the message "ASPI Status: No ASPI manager sar e loaded" appears on program
start up, the necessary device drivers are not loaded. The systemwill have to be rebooted with the sounder
powered up and connected to properly load the drivers.
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5 AUTHORIZATION ERRORS

All 320B Series Echosounde users must have the Echo Control application to be ale to operate their
sounders. For 320M Series Echosounder users, the Echo Control and SCSI interface are only available as
options for a licencingfee. The Echo Control application uses a oecial authorization file to determine a
320M Series Echosounder’s eligibility to use the SCSI interface. There are various* error” messagesthat
could occur relating to the authorization file and the eligibility of the sounder to use the SCSI control
interface.

51 MissingfileKEL.DAT

Echo Control |

& Errar: Miszing required configuration file KEL. DAT!

If the necessary authorization file, KEL.DAT, ismissing or is not located in the same directory as the
application, the Echo Control application will display a message indicating theinability to find the file. If
the file has acci dentally been moved from the Echo Control appli cation’ sdi rectory, simply copy back to the
appropriate directory. (Seethe Software Installation / Upgrade Manud for detailsabout filelocations.) If
the file is missing, the installation procedure should be repeated.
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5.2 Authorization Failed

Authornization Failure! Ed |

Thiz system failed autharization tests. Please contact
zales reprezentatives for site licenze infarmation.

K.nudzen Engineering Limited
10 Induztnal Road

Ferth, Ontano, Canada

k.7H aP2

Tel: B13-267-1165

Faw B13-267-7085

E -mail: info@knudsenenginesning. com
http: £k nudsenenginesring. com/

Enter Pazszword

If the Echo Control application cannot verify that the echosounder beingused hasthe SCSI interfaceenabled
or the eligibility to use the interface, the application brings up adialogue box stating that the authorization
has failed. Users need to contact their local representative or the factory to purchase a site licence and an
updated authorizationfile, and perhaps, anew softwarepackagewill be provided to enablethe SCSlinterface
option. If theuser has already purchased asite licence forthe unit in question, an updated authorization file
would be provided to correctly enalde the option.

Authorization Password Ed |

Fleaze enter your autharization password:

Ixxx:»i
Cancel | Ok

Thereis an option for a password entry; the password is released only to sales representatives to provide
them with the ability to demo the appication to prospective customers. All customers desiring the SCSI
option must purchasethesitelicence and theywill provided the appropriate authorizationfile that will allow
immediate access to the appli cation’s functionality.
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