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System description

1 SYSTEM DESCRIPTION

1.1

850-160977/E

Overview

The Kongsberg Simrad EM 1002 multibeam echo sounder is
designed for high resolution seabed mapping from the shoreline
and down to adepth of approximately 1000 m. The system iseasy
to install, even on small vessels. The EM 1002 has an accuracy
surpassing the IHO standard, including the most stringent of the
latest version, 4th edition.

The EM 1002 uses the same transducer as the previous EM 1000,
but new and more compact el ectronics and new software allowsa
higher pingrate, almost twice the number of beams per ping with
narrower beamwidth, higher accuracy, and a much improved
operator interface.

The EM 1002 system has a maximum ping rate of more than
10 Hz, alarge number of measurements per ping with 111 beams,
2° beamwidth, and electronic roll stabilization. Mechanical pitch
compensation is available with an optional hull unit. Acrosstrack
coverage is up to about 1200 m in deeper waters, and in shallow
waters up to 10 times depth beneath the transducer. The angular
coverageisfully adjustable, and for surveying to the water surface
along shorelines, river banksand man-madestructures, theangular
coverage to one or both sides may be increased to 5° above the
horizontal.

The standard EM 1002 system has three different pulselengths
(0.2, 0.7 and 2 ms) to maximize coverage in deeper waters, say
more than 200 m. A shallow water version, the EM 1002S, which
is identical to the standard system except for having only the
shortest pulselength, isacost-effective alternative to userswho do
not need the deep water capability. The EM 1002S is usable to
more than 600 m water depth, but acrosstrack coverageislimited
to about 1000 m and will typically be less than half that of the
standard EM 1002 for depths larger than 300 m. The EM 1002S
may be upgraded to an EM 1002 if required.

The system’ s nominal sonar frequency is 95 kHz. This frequency
allows for small dimensions, good range capability and high
tolerance to turbid waters. Integrated seabed acoustical imaging
capability (sidescan) is included as standard. A combination of
phase and amplitude detection isused, resulting in ameasurement
accuracy practicaly independent of beam pointing angle.
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The EM 1002 is a complete system with al necessary sensor
interfaces, real-time compensation for vessel motion and
raybending, data displays for quality control including sensor
calibration, and data logging included as standard.

Postprocessing software is available for both for bathymetry and
seabed classfication. A worldwide marketing and service
organization having many years of multibeam experience is
available for supporting the EM 1002

850-160977/E
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—» Interfaces:
Sound Speed Sensor
Tide

Operator Station
Center depth output

Not included in standard EM 1002 delivery

External ethernet

Serial interfaces:

Positioning systems

Attitude (roll, pitch and heave)
Heading

Clock

Datum heights

Transceiver Unit:
- Controller
- Receiver
- Transmitter

Special interfaces:
Trigger input/output
Clock synchronization

Supply voltage:
115 or 230 Vac 50/60 Hz

(CD41078)

Transducer
Array

Figure 1 - EM 1002 system diagram
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—— Interfaces:
Sound Speed Sensor

Tide
Remote Center depth output
Control

Unit oo
[oXe}
00

«—

Operator Station

Not included in standard EM 1002 delivery

— > External ethernet

Serial Line

Transceiver Unit: & Hull Unit Control

- Controller - Motion Interface

- Receiver - Motion Processor

- Transmitter - Servo Amplifier
48 JR—

Hull Unit
Relay Unit

Junction Box

Transducer

(CD4631/GIF)

Figure 2 - EM 1002 with hull unit - simplified system diagram
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1.2 System units

850-160977/E

Overview

TheKongsberg Simrad EM 1002 multibeam echo sounder consists
of these main units:

* Transducer Array

* Transcelver Unit

* Operator Station

* Hull Unit (optional)

—  The EM 1002 system units are shown on page 3.

—  The EM 1002 hull unit system units are shown on page 4.

Transducer array

The EM 1002 Transducer Array is used both for transmit and
receive. Itissemicircular with aradius of 45 cm and 160° angular
extent and its weight in water is about 90 kg. Eight 20 m long
underwater cables connect the transducer to the Transceiver Unit.
The cables are fitted with connectors on the dry-end side, these
plug in on the Transceiver Unit.

Transceiver Unit

The EM 1002 Transceiver Unit contains the transmit and receive
electronics and processors for beamforming, bottom detection,
and control of all parameters with respect to gain, ping rate and
transmit angles. It hasserial interfacesfor al time-critical external
sensors such as vessdl attitude (roll, pitch, heading and heave),
vessel position, and external clock. The Transceiver Unitisawall
mounted cabinet with integrated shock and vibration absorbers.
An Ethernet cable connects the Transceiver Unit to the Operator
Station.

Operator Station

The Operator Station is a high-performance workstation. It
contains the operator interface, displays the collected data, and
logs them to disk and tape.

Hull Unit

The EM 1002 Hull Unit isa electromechanical device designed to
physically lower the transducer array from a safe storage position
down into the water. The array may be lowered to a maximum
depth of 82 centimeters under its storage position within the hull.

TheHull Unit will also mechanically stabilizethe transducer array
to compensatefor the vessel’ spitch movementsduring the survey.
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2 OPERATIONAL PROCEDURES

2.1 Introduction

This chapter presents the most important operational procedures
required to operate the Kongsberg Simrad EM 1002 multibeam
echo sounder.

The EM 1002 is operated in on-line or off-line mode.

* The on-line mode is used during the survey. The applications
arethen used to control the multibeam echo sounder, to storethe
data, and to present various views of the data for quality
assurance. The on-line applications are started from the EM
1002 Launchpad.

* Theoff-line modeisused after the survey has been completed,
and the datais stored on disk or tape. The applications are then
used to view the results of the survey.

The standard EM 1002 applications will generate a full
documentation of the survey results, and will provide output for
survey statistics, contour charts, illuminated plots etc. For some
purposes this may be sufficient, but normally the post-processing
packages available are used for data cleaning, image processing
and final chart production.

The following main operational functions are described in this
chapter:

—  Sarting the EM 1002 system: page 8

—  Preparing the systemfor use: page 9

—  Running a survey: page 18

—  Closing down the EM 1002 system: page 22

This chapter also presents a general description of the desktop
operational environment, and - in addition - the following special
subjects are described:

—  Main Survey Display functions. page 55
—  Yystem sdlftest: page 62

Operational procedures for the various additional utilities are not
found in this chapter. Refer to the applicable utility descriptions
further back in the book.

850-160977/E
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2.2

850-160977/E

Operational summary
To start the EM 1002 system, follow this procedure:

1

10

12

13
14

15
16
17

Power up the system.

—  Refer to page 8.

Login.

—  Refer to page 8.

Start the EM 1002 application.
—  Refer to page 9.

Check the installation parameters.

— Refr to page 11 for clock adjustment and/or
synchronization.

—  Refer to page 11 to check the water level setting.
Check the runtime parameters.
—  Refer to page 12 for sound speed profile selection.

—  Refer to page 116 to check and/or define maximum and
mini mum depth.

Start pinging.

—  Refer to page 14.

Check the sensor functions and data.
—  Refer to page 14.

Check the local depth and the main echo sounder functions
using the Ping and Survey Displays.

—  Refer to page 14.

Enter the survey parameters.

—  Refer to page 15.

Optionally; perform a system calibration.
Optionally; define or retrieve the planned job.
—  Refer to page 18.

Measure sound speed profile at appropriate position in
survey area.

Move the vessdl to the start of the first survey line.
Start logging.

—  Refer to page 18.

Run the survey.

Save the collected data.

Power down.
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2.3 Starting the EM 1002

Power on
To switch power on, follow this procedure:

1 Switch on the power on the EM 1002 Processing Unit.

- It has an on/off switch on the front pandl.

- The load process takes a few minutes, and will not be
terminated until approximately two minutes after you
have powered up the Operator Station. Whenfinished, the
unit presents an audible “beep”.

2 Power up the Operator Station peripherals.

- Your system includes a number of peripheral devices.

Consult the applicable manufacturer’ s documentation.

3 Power up the EM 1002 Operator Station.

Software initialization

The operating system in the EM 1002 Operator Station loads
automatically. When the boot process is finished, the display
presents the log-in dial ogue box:

Welcome to [host name]

1 Enter your user name: em1002
2 Press <Enter>.

When thislog-in is completed, the system presents the EM 1002
log-in dialogue box:

Welcome em1002

3 Enter your password: ssimrad0

4 Press <Enter>.

- The system initiates the Common Desktop
Environment (CDE), and the following information is
presented:

* |con dialogue box

*  Common Desktop Environment (CDE) dia ogue box

- These didogue boxes are al standard applications
provided with the Unix operating system.

850-160977/E
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- You are now ready to start the EM 1002 software.
Placethe cursor in the background part of the display image.

6 Press the middle mouse button.

- A smal menu is displayed on the screen. This menu
allows you to start the on-line applications (EM 1002)
and/or the off-line applications, such as Merlin or
Neptune.

7 Select Start Operator Interface on the menu.

- The following applications and dialogue boxes are
automatically started:

e Launchpad

* Ping Display
¢ Runtime Menu

* Survey Display

- Note that the dialogue boxes appear in different
workspaces. You can select either one of these on the
Launchpad, or in the CDE diaogue box.

Launchpad introduction

The EM 1002 Launchpad is the control dialogue box for the EM
1002 on-line operations. Thisutility providesrealtime monitoring
of the storage capacity, sounder parameters and sensor status. It
also contains buttons to start and stop the echo sounder and the
logging, as well as controls to select the active workspace. The
icons are used to activate the other applications provided for the
EM 1002 on-line operations, while the bottom field identifiesthe
operator and the current survey.

—  The EM 1002 Launchpad is described in detail on page 65.

Planning and calibration

Survey plan

Asagenerd rule, thesurvey should be properly planned. Theplan
can be based upon a chart where the planned survey lines are
plotted. General knowledge about the bottom conditions may be
useful.

—  Qurvey planning is described in more detail on page 60.

When the EM 1002 system wasinstalled, the physical |ocations of
sensors and peripherals were defined, and the appropriate settings
were made to the EM 1002. These settings include:
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You can use these icons to

start the EM 1002 applications, unless

they are started automatically,

Use these four buttons to choose the active workspace. or from the Survey Display..

Use these four buttons to start

and stop the echo sounder and the logging.
File Loyt & Cofly Do Help |
=~ Operator Station. . - Echo Soundar._ -

— Amnsors._. | Snundar & Lagging | Wonegace Progruns:
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Fiag Mo: G066 Ohl, Bz -37 Lowmg: E10.3617961  Fus.{H)BOF: 1.00 |B|.rm: eniOnE_iesi | ine. | B |

! | ! o =

Check this field Check this field Check this field Use these two buttons to define
to monitor the to monitor the to monitor the survey name, projections to be
Operator Station ping activity. sensor activity. used, line identifiers, operator
storage status. Press the Echo Press the Sensors... name and specific comments.
Press the Sounder... button  button to open

Operator Station... to open the the Status Display.

button to Status Display.

open the

Status Display.

Figure 4 - The EM1200 Launchpad overview

* Physical location of the transducer array and the sensors
* Serid lines set-up
» Offset definitions

If any of these settings have changed, the system parameters must
be adjusted accordingly before the survey starts.

—  This hardware set-up is described on page 24.

Calibration

To ensure maximum reliability and accuracy from the system, the
EM 1002 and externally connected sensors should be calibrated
before the start of anew survey.

—  Acalibration procedure is described on page 254.
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Installation and runtime parameters

This section discusses parameters that may need changes from
survey to survey. It is recommended that the installation
parameters are aways checked. A list of these parameters and
settings should be kept in a safe and accessible place.

Installation parameters

—  Adescription of how to accessinstallation parametersis on page
24.

Adjustment and synchronization

The system clock can be adjusted to show the same time and date
asan external clock, or the clock from thepositioning system. This
is done automatically at the start of the new survey. You can
synchronize the internal system clock with aone pulse per second
(1PPS) signal, normally available from a GPS receiver. This
eliminates any drift of the system clock.

—  See Survey Setup on page 15.

You may - before the survey is identified in the Survey Setup
dialogue box - select the source for the clock adjustment.

1 Locate the Clock field in the installation menu, and select
synchronization from any of these sources:

* Externa clock
* Operator Station (for manual setting)
* Active Pos. System

2 Select clock offset if required.

3 Press1ppsSynctoswitch onthel pulseper second external
clock synchronization.

—  TheClock field on the Installation Menu and the par ameter sused
are described in detail on page 135.

To check the water level setting

In order to measure the exact depth, the system must know how
deep the transducer array is installed. This is calculated by the
system using the vertical locaton of the waterline and transducer
in the vessal coordinate system. Thelatter isfixed at installation.,
while the waterline changes.

The water line value may vary depending on vessdl type, fuel
consumption and other factors caused by the ship design and
handling. Recalculate and modify the value as often as required.

11
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1 Open the Installation Menu dia ogue box.

Locatethe Sensor Location field, and check the Water Line
value. Modify if required.

3 Close the Installation Menu dia ogue box.

Sound speed profile retrieval

In order to ensure accurate data, you must know the sound speed
profile in the survey area. This data is ether retrieved with a
dedicated sensor, or downloaded from an external computer
system. In both cases, the information must be loaded into the EM
1002 Operator Station.

—  How to load a sound speed profile is described in Interfaces on
page 149.

The sound speed profile may change with both time and position
in the survey area. It may therefore be necessary to measure the
profile several times during the survey.

The Sound Velocity ProfileEditor hasbeenincluded withtheEM
1002 to edit existing profiles or to create new.

—  The Sound Speed Profile Editor is described on page 321.

To activate the chosen sound speed profile, perform the following
procedure:

1 L ocate the Runtime Menu dia ogue box on the desktop.

- Thedefault location for thisdia ogue box isin workspace
4. The dialogue box was automatically opened when the
EM 1002 was switched on.

2 L ocate the Sound Speed field in the Runtime Menu where
the current sound speed profile is shown.

The Sound Speed field is described on page 117.

3 Make the appropriate choices to retrieve the sound speed
value from the transducer. We recommend that you use the
From Profile setting, at least with a horizontally mounted
Sonar Head.

- Select From Sensor if your vessel has a sound speed
sensor mounted near the Sonar Head. The offset (if any)
must then be defined withthe Sound Speed Offset glider.

4 Click on the nameto activate aprofile from the selection on
the disk.

5 Select Sound Speed at Transducer depth from thefollowing
choices:

v From profile
v From sensor

850-160977/E
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v Manua

Maximum and minimum depth

When you start the “pinging”, you may have to guide the echo
sounder to find the correct depth.

1 Consult the available charts, or use asmall depth sounder to
locate the approximate depth.
2 L ocate the Runtime Menu dia ogue box on the desktop.

- Thedefault location for thisdia ogue box isin workspace
4. The dialogue box was automatically opened when the
EM 1002 was switched on.

3 Locate the Sounder Main field where the minimum and
maximum depths are entered.

4 Enter the two depths to create a “depth window” wide
enough for the EM 1002 to track correctly.

—  Themaximum and minimum depth settings are described on page
116.

Check runtime parameters

The system runtime settings will in most cases be the same asfor
the previous survey, and the definitions are then stored. However,
toensurethat everything isset up correctly, we adviceyou to check
that al the settings in the Runtime Menu dialogue box are in
accordance with what you want.

The settings shown here are the default choices for a typical
system.

1 L ocate the Runtime Menu dia ogue box on the desktop.

- Thedefault location for thisdia ogue box isin workspace
4. The dialogue box was automatically opened when the
EM 1002 was switched on.

2 Check the parameter settings. The following settings are
typical:
V' Minimum depth: <set to match local conditions>
V' Maximum depth: <set to match local conditions>

vV Angles,
port and starboard:<set to match local conditions>

v Ping mode: Auto

The minimumand maximum depths areimportant! Wrong settings
may inhibit the system from working if the bottom depths are
outside the defined window.

13
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Note:

—  Detailed descriptions of the settings are provided on page 113.

Test menu settings
Check to see that manual control parameters are set in accordance
with what you want.

It is especially important to make sure that the tracking is set to
Range & Gain!

2.6 To start “pinging”

14

Start the echo sounder

The“pinging” is started first in this process.

1 On the EM 1002 Launchpad: pressthe Start button.
- The echo sounder will now start transmitting.

Check the external sensors

Proper operation of the external sensorsare vital for the EM 1002
operation.

1 Check that the system’ s external sensors are switched on.

2 Press the Sensors... button on the EM 1002 Launchpad to
access the Status Display for the sensors.

3 Check the sensor status.

- Green indicator flags must be present for all active and
operational sensors.

—  Refer to page 108 for a description of the Satus Display’ s sensor
presentation.

Check the basic operation

Beforeyou start logging, you are adviced to make surethat the EM
1002 system haslocked on the bottom, and that the beam coverage
appear as expected. Thisis easily checked with the Ping Display
utility, which was started automatically when you switched the EM
1002 on.

The Ping Display presents a red-time view of the system
performance during on-line operation. The display shows the raw
datafrom the system after corrections have been applied for vessel
attitude and sound speed.

—  The Ping Display is described on page 162.

If you have accidentally stopped the utility during the session, you
can restart the Ping Display from the icon on the EM 1002
Launchpad.
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1 Check the Ping Display window for proper operation:
- Check the Waterfall chart for a continous bottom.

- Check the Crosstrack chart to see the depths for al the
beams ping for ping.

- Check the Beam Intendity chart for a reasonable
backscattering strengths for each individual beam

—  Additional operational proceduresfor the Ping Display arefound
on page 169.

2 Check the Survey Display for proper positioning of the
soundings..

—  Consult the Survey Display chapter for further information, refer
to page 188.

Identifying survey and operator names

In order to start a new survey or to continue an existing job, you
must identify the survey parameters. This is done on the
Launchpad.

To define the survey name, click on the small triangle on the right
side of the namefield. A list of the existing survey names appear.
Select the survey you wish to work with, or click <New survey>
if you wish to establish anew job.

When you select <New survey>, the Survey Setup dialogue box
appears. This dialogue box provides three options.

* Survey name: Enter the name of the new survey. You can use
maximum 30 standard al phanumerical characters.

e Comments:

* Clock synchronization: Click to set the EM 1002 clock to the
synchronization source chosen in the Installation Menu.

—  Refer to page 135 for a description of the clock settings.

* Survey Predefined Setups: Theseentriesdefinethe projection
to be used in the systems geographical displays. Further
information about these setup files are provided in the System
administration chapter. in the EM 1002 Maintenance Manual.

Toidentify yourself asthe EM 1002 operator, click ontheLine...
button. A Line Setup dialog box appears, with the following data
options:

e Comments,

¢ QOperator name

15
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<Hone:»

<Mew UTH Proj.»
Germany_Gauss_Kruger_3_degrees
Germany_Gauss_Kruger &_degrees
Germany_Gauss_Kruger 9_degrees
Mercator_30_degrees
Mercator_59.5_degrees
Mercator_60_degrees

Figure 5 - The Survey Set-up dial ogue box

—  TheLineSetupdialogueboxisdescribedin Figure 24 on page77.

To enter the operator name, click on the small triangle on the
right sideof theOperator field. A list of existing operator names
appears, and you can choose your own if it isalready there. If
you are a new operator, select <New operator> and enter your
name in the dialogue box provided.

e Line
LinelD

The setting for Lineis optional. It will automatically identify the
first linein the survey as number 1 and automatically increase at
line shifts, but you can change this to any number using thisfield.

¢ Planned Line D

This identifier may for example be used to tie line no to any
other line identifier.

To prepare logging
You can log the raw data and survey-data to disk.
1  Select Optionson the EM 1002 Launchpad main menu.
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Figure 6 - The Launchpad Programs field

Select L ogging on the submenu.

Select if you wish to log the survey data:
- Survey format to disk

- Note that the Survey format to disk option should
aways be enabled. This is necessary to ensure safe
logging andto providedatafor the geographical displays.
You should only disableit if you are using other display
software for online quality control than the geographical
displays provided with the EM 1002. Otherwise logging
of survey data should only be disabled if disk space is
critically small.

Click the appropriate buttons to define whether seabed
image and/or central beams echogram are to belogged.You
can choose whether to log raw reflectivity data (seabed
image) or central beam echo datagrams.

Logging of seabed image datagramsto disk typically doublesthe
need for media space! Seabed image datagrams are not required
to create depth charts, but may give valuable information
regarding seabed composition.

To export data

Other equipment on the vessel may require information about the
depth below the keel. To provide this data, you can export

datagrams.

1 Select Options on the EM 1002 main menu.

2 Select Datagram subscriptions on the submenu.

3 Define the datagram subscription in accordance with what
typeof datayouwant to beexported and whereit isto besent.

—  The Datagram Subscriptions dial ogue box is described in detail

on page 99.

17
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2.7 Running the survey
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To retrieve a planned job

As previoudy described, a survey should be properly planned
before it is started. The Planning tool in the Survey Display is
available for this use.

—  The Planning tool is described on page 60.
Before the logging starts, you can retrieve a planned job.

1 L ocate the Survey Display dialogue box on the desktop.

- Thedefault location for thisdia ogue box isin workspace
1 (Main). The dialogue box was automatically opened
when the EM 1002 was switched on.

Select Planning on the main menu.
Select Jobs... on the Planning menu.

4 Select Open... on the submenu, and select the plan for the
current survey.

—  ThePlanning tool operational procedures are described on page
287. For more detailed information about this utility, refer to
page 285.

To start and stop logging

Alternative 1

During the survey, the vessal navigates aong the pre-planned
survey lines. Logging must be started at the beginning of eachline.
Stop the logging at the end of each line and start it again at the
beginning of the next

At the start of every survey line:
1 Select Sart log on the EM 1002 L aunchpad.
- Thelogging starts.

Sounder & Logging——

Start Off

Start log Stop

(CD4362FB)

Figure 7 - Sounder & Logging
2 Allow the vessel to navigate along the survey line.
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3 Press Stop when the vessel has reached the end of theline.
4 Allow the vessel to turn.

5 Press Sart log when you start the new line

When the final survey line has been compl eted:

6 Press Stop.

7 Set Sounder Mode to Off whenever appropriate.

Alternative 2

You can aso start the logging at beginning of the first line and let
it run continuoudly, toggling survey line change as appropriately.

At the start of the first survey line:
1 Select Sart log on the EM 1002 main menu.
- Thelogging starts.

2 Press Sart log at the beginning of each survey line.
- Thisassigns anew line number.
When the final survey line has been compl eted:

3 Press Stop.

To monitor the progress

Status information

Thelogging and system statusis observed in the Launchpad, with
additional data available in the Status display.

1 Press the Sensors... button in the Launchpad to open the
Status Display to view all the status information.

The following isasummary of the status information:
* Online BIST error reports on sensors and Transceiver Unit

* Logging active/not active with current survey name and line
number

e Sensor data values
* Available disk space

Visual quality assurance with the Survey Display

TheKongsberg Simrad EM 1002 echo sounder systemincludesthe

Survey Display application for visual quality control of the

survey.

—  The basic operational procedures for the Survey Display is
presented on page 55. The commands and functions of the Survey

Display softwareis described in a separ ate chapter. Refer to page
188.

19
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File backup, deletion and restore
procedures

Your system may run low on media resources during the survey;
the tape or disk may be filled faster than you planned. When the
system runs low on mediaresources, the appropriate warningsare
given. The logging stops automatically if certain limits are
exceeded.

Backing Up Raw Data & Survey Format Data

The following applies to both types of files. Selections are made
using the leftmost mouse button.

* 1. Select File Admin... from the File menu in the Launchpad
main window.

e 2. This brings up the File Admin window. Instructions and
messages are issued in the area close to the bottom of the
window.

* 3. Select Raw Dataor Survey Format in the File Type menu. A
list of available files (surveys) for the selected file type is
presented in the Fileslist at the bottom of the window.

* 4. Select one or more surveys from the list. A survey may be
deselected or removed from the list of selected items by
reselecting the item.

* 5 Select the Apply button. This brings up the Confirm
Operation window containing a list of the selected surveys
along with information on what you are about to do.

* 6. Veify thetypeof operation, typeof dataand that thetotal size
of the selected surveys does not exceed available tape space.

* 7. To start backing up, select the OK button. The confirmation
window disappears, and the system starts performing the
backup. Any errorsduring theinitial phase of the backup - like
no tape in the drive, or no tape drive available - will be issued
using a popup error message window.

* 8. When completed, a popup window will appear, listing all
files written to the tape.

Deleting Raw Data & Survey Format Data

The following applies to both types of fills. Selections are made
using the leftmost mouse button.

* 1. Select File Admin... from the File menu in the Launchpad
main window.

e 2. This brings up the File Admin window. Instructions and
messages are issued in the area close to the bottom of the
window.
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3. Select Raw Data or Survey Format in the File Type menu. A
list of available files (surveys) for the selected file type is
presented in the Fileslist at the bottom of the window.

4. Select one or more surveys from the list. A survey may be
deselected or removed from the list of selected items by
reselecting the item.

5. Select the Apply button. This brings up the Confirm
Operation window containing a list of the selected surveys
along with information on what you are about to do.

6. Verify the type of operation and type of data. To delete the
listed files, select the OK button. The confirmation window
disappears and the files are deleted. The deleted files are
removed from the list of available files in the File Admin
window.
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2.8 Closing down the EM 1002

Software

Method 1

Exit the EM 1002 by selectingthe Exit alternative on the File
menu. You will then see a dialogue box in which you can choose
how to close down the system.

—  The Exit dialogue box can be seen in figure 8.

Exit Launchpad

Figure 8 - The Exit dialogue box

The optionsin the Exit dialogue box are:
Exit Launchpad - closes down the launchpad window.

Exit Launchpad & L ogout - closes down the launchpad and logs
out this user.

Exit Launchpad & Power down - closesdown thelaunchpad and
turns off the power. When you turn on the power again, your
windows are the same as before you closed down.

Method 2
Thismethod isdifferent whether you havea SUN or HP machine:

Sun - use the power button on the keyboard to close down the
system. This method equals Exit Launchpad & Power down
described above. The launchpad is closed down and the
configuration is saved.
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HP- use the power button to close down the system. This equals
Exit Launchpad & Logout described above, but in addition the
power isturned off.

Method 3
This method may still be used if you have older machines:

1 Exit al the EM 1002 software applications by selecting File
-> Exit -> Exit Launcpad on the main menu.

Remove the tapes.

w

Access the Common Desktop Environment (CDE), and
click on the computer icon to open atermina window.

Enter “su” and press the Return key.

Enter password “simrad0” when prompted.
Enter “init 5” (Sun Workstation).

Log out

~N o o1 b~

Hardware units

Operator Station

The EM 1002 Operator Station is powered down first.
1 L ocate the unit’s mains switch, and switch off.
2 Switch off al the peripherals.

Tranciever Unit

1 Open the door on the EM 1002 Tranciever Unit, and switch
power off, or use the remote power switch.
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2.9 Initial setup

Note:

24

Software updates

The EM 1002 isinitially supplied with all the software installed.
However, new software versons may become available as
updates, and these will usually be shipped on CD ROM.

Thenecessary instruction required to updatethe EM 1002 software
isincluded on the CD ROM. This appliesfor al EM 1002 units.

To access the basic installation
parameters

In order to ensure maximum accuracy when operating the EM
1002 system, it is very important to define the hardware
installation parameters. These include:

¢ Definition of serial interfaces
¢ Definition of offset values

These hardware settings are typically done only once after the
system installation. However, it may be necessary to repeat the
settings if sensors are replaced.

The EM 1002 installation hardware settings are accessed on the
Installation Menu window. The following procedure applies to
access this window:

1 Locate the Runtime M enu window.

- Thiswindow is by default located in workspace 4. It is
automatically opened once the EM 1002 system is
switched on.

- If you have closed the Runtime Menu menu earlier inthe
session, you can re-openit by clicking on theicon on the
Launchpad.

2 Select Show... on the main menu, and then Installation
Parameters.

- The Ingtallation Menu window opens. This window
allows you to modify all the hardware parameters.

—  The parameters in this window is explained in detail on
page 124.

3 Select Edit on the pull-down menu in the Installation Menu
window, and the Edit enable.

4 Enter the current password.

- The password defined by Kongsberg Simrad on delivery
isem1002. Notethat the password entry is case sensitive.
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Click OK.

[ | PasswordEmry: [ | ]

Password: ‘
OK Modify Cancel

L

(Cd4473)

Figure 9 - The Password window

Once the password is entered, you are free to modify the
installation parameters.

Theinstallation parameter s should normally not betampered with.
Unauthorized and erroneous modifications may degrade the
accuracy of the survey results.

To change the password

You can change the password that protects the EM 1002
installation parameters.

ga b~ WO N PP

6

Access the Installation menu.

Select Edit on the main menu, and then Edit enable.
Click in the password field, and enter the current password.
Select M odify

Enter the new password in the appropriate field in the
appearing dia ogue box.

Press Ok.

To define the locations of the sensors

—

The sensor measurement procedure is described in the EM 1002
Installation Manual.

Access the Installation menu.
—  TheParameter fields are described in detail on page 136.

For each of the positioning systems, enter the measured
values for forward, starboard and downward position
relative to the coordinate system (as required).
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- The sensors may be programmed to calculate data for
another place than the physical location of the sensor. It
isthe “virtual” location coordinates that must be entered
in the installation menu.

3 For the motion sensor, enter the values for forward,
starboard and downward position relative to the coordinate
system.

- The sensors may be programmed to calculate data for
another place than the physical location of the sensor. It
isthe“virtual” location coordinates that must be entered
in the installation menu.

4 For each of the transducer arrays, enter the measured values
for forward, starboard and downward positionrelativeto the
coordinate system.

5 Enter the correct and updated vertical location valuefor the
water line. This value must be measured at the physical
alongship location of the motion sensor when roll is zero.

—  Refer to page 11 for further information about the water
line setting.

To define the position delay

The accuracy of the position sensor isvita for the EM 1002 data
accuracy, and it is therefore important that the relative timing of
vessel position dataand system depth datais correct. To definethe
“age’ of the positioning systeminput data, you can enter aposition
delay.
1 Accessthe Installation menu.

- A dedicated field isavailableto definethe position delay.

—  Theparameter fieldsfor thePositiondelayaredescribedin
detail on page 130.

2 Define which positioning system you wish to modify.
—  Thisis explained on page 129.
3 Set the Position Delay for the selected system.

—  The correct Position Delay is found by running a Calibration,
described on page 254.

To define the motion sensor delay

As with the position sensor, the information from the motion
sensor isimportant for the system accuracy. The timing must thus
be correct, andto definethe®age” of the motion information, you
can enter a sensor delay.

1 Access the Installation menu.
- A dedicated field isavailableto definethe position delay.
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—  The parameter fields are described in detail on page 130.

2 Set the Delay as appropriate. The value should normally be
in accordance with manufacture recommendations.

To define sensor offsets

It may be necessary to define fixed offsets to the data from the
attitude and heading sensors.

To define the Transceiver Unit interfaces

The EM 1002 Transceiver Unit is equipped with four serial lines,
which must be set up in accordance with the actual interfacesand
data formats required.

1 Access the I nstallation menu.

- A dedicated field is available with all the necessary
parameters.

—  Accessto the Installation Menu is described on page 24.
Refer to page 132 (Motion Sensor) and page 134 (Heading
Sensor) for further details.

2 Select which seria port you wish to modify.
Define the input data source and the parameters for the
specified seridl line.

- Certain limitations apply to which sensor that can be
connected to which serial line.

—  Thisisdescribed on page 126.

To define the Operator Station interfaces

The EM 1002 Operator Station is equipped with at |east two serial
interfaces. Thesearenormally set up to receive datafrom the EM
1002 sound speed probelocated at the transducer’ sdepth, asound
speed profile from an external computer or tide datainput. One of
the serial lines can also be used to export depth and autopilot
steering datagrams.

1 Pressthe /O Interfacesicon on the EM 1002 Launchpad.

- Thel/O Interfaces dialogue box appears.

—  Further information about the parameters may be found on page
149.

To set the clock

The EM 1002 system requires accurate timing, and all datafrom
the survey istimetagged. If you wish to modify the clock settings
you must do so before you define the survey.
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Note: Thisisthe clockin the EM 1002 Processing Unit and not the clock
on the Operator Sation.
1 Accessthe Installation menu.

- A dedicated field is available with all the necessary
parameters.

—  Accessto the Installation Menu is described on page 24.
The parameters are explained in detail on page 135.

2 Select the source of your clock.
Define the clock offset (if required).
4 Enable the 1PPS if desired.
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2.10 Unix, Motif and CDE information

Note:

850-160977/E

Introduction

This chapter is intended for those not familiar with the UNIX
operational environment.

The Operator Station used for the Kongsberg Simrad EM 1002 is
a UNIX Workstation. It uses basic commercia software tools
followingindustrial standards. TheseincludeaMotif™-compliant
windowing system and the Common Desktop Environment
(CDE).

A number of common functions regarding window and mouse
operation are described in this chapter.

Normal systemoperation doesnot requirefurther knowl edge about
Unix.
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Mouse and window operations

Introduction

Thefollowing isadescription of the Motif™ window system, and
how you can interact with it. The items discussed here are of a
genera nature, and apply to all of the Kongsberg Simrad EM 1002
applications.

Details can be found in the following publications:
* OSF/Motif User's Guide
* OSF/Matif Style Guide (Prentice-Hall Inc, 1990)

Mouse operation

The mouse used in Motif applications has three mouse buttons.
These are identified as:

o |eft
* middle
* right

The left mouse button is the most frequently used button, and the
default button in all descriptions. If a procedure does not specify
which mouse button to use, use the | eft.

The following terms are used:

Pointer - Thesmall pictograph, usually formed asan arrow, which
you control through the mouse movements. A cross-hair pointer is
often used for digitizing and positioning purposes. A watch is
displayed when you must wait while the system is working.

Click - Press and release a mouse button.
Doubleclick - Two clicks on amouse button in rapid succession.

Drag- Pressand hold downamousebutton, then movethepointer.
This will cause various things to happen, depending on which
mouse button is used, what the mouse pointer was pointing at
initially, and the current command segquence.

More detailed information on the use of mouse and pointer can be
found under the descriptions of the different menus and windows
in the applications.

Window terminology

A window is arectangular area of the screen, shown in thefigure
below, containing all, or some of the following el ements:

Frame - The border around the window comprising two thin lines
parallel to each other and only amillimetre or two apart. It isused
to change the size of the window by mouse operations.
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Note:
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Window menu button Menu bar  Title bar Minimize and Maximize buttons

5 s

File Edit Options Window

;
(CD3388)

Client area Scroll bar and Slider

Figure 10 - A Motif Window (example)

Titlebar - The horizontal bar along and below the upper window
frame containing atext; usually thetitle of the program represented
by the window.

Window menu button - A horizontal bar insideasmall squarein
the upper left corner of the window. One click on this button
displays a menu for window manipulation.

Beawarethat a double click on thisbutton killsthewindow and all
processes connected to it. This may cause administration files not
to be updated, and should consequently be avoided.

Minimizebutton - A small button in the upper right corner of the
window containing a small square. It is used to transform the
window to asmall icon.

M aximizebutton - A small button containing asquareintheupper
right corner of the window which togglesthewindow from normal
sizeto full screen size and back again.

Menu bar - Thisisahorizontal bar below thetitle bar containing
the main menu connected to the window. Each of the menu items
will, when selected, display a pull-down menu where further
alternatives are presented.

Drop down menu - When a command on the main menu bar is
selected it will normaly extend downwards in the vertica
direction to a vertical menu. Choices made inside this menu may
then be extended to left or right for additional choices.
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Active window - At any time, the window on the screen which
contains the mouse pointer, is defined as the active window. It is
recognised by having a highlighted frame and title bar. Any
keyboard input is assigned to this window.

The active window will not necessarily be displayed on the top of
the window stack. It may be partly hidden by other windows. To
lift awindow to the top of the window stack, click on its frame.

Scroll bar - A graphical device used to changeauser’ sview of the
contentsof awindow. A scroll bar consistsof aslider and two scroll
arrows. You can change the view by moving the slider up or down
in the scroll area or by pressing one of the scroll arrows. These
actions causetheview to scroll up or down in the window adjacent
to the scroll bar.

Client area - Theareawithin the borders of awindow’ sframethat
iscontrolled by an application. In most EM 1002 applications, this
areamay also bereferred to as the Survey area or Geographical
area.

Window menu

When you click on thewindow menu button asmall menu appears.
The same menu appears if you click on the window when it has
been minimized to anicon.

—  Refer to figure 10 for an example.
The following choices are available:

Restore - Use this option when your window has been minimized
toanicon. The choicewill restore the window to the same size it
hade before it was minimized. The function will also restore the
window size after you have used the M aximize option.

Size - Use this option to change the size of the window. Click to
select, and pull the window frames out or in in any direction. The
next click sets the current window size.

Minimize - Use this option to reduce the window to anicon. The
icon is placed in the | cons window on the desktop.

Maximize - Use this option to expand the window to cover the
entire display.

L ower - Use this option to move the window behind all the other
windows on the workspace.

Occupy wor kspaces - Use this option to move the window to any
of the four workspaces available on the desktop. A small meny
allows you to choose.

Occupy all workspaces - Use this option to copy the window to
appear on al of the four workspaces available on the desktop.
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Unoccupy wor kspace - Usethis option to del ete the window from
the current workspace.

Close - Use this option to close the window. Note that some
applications may have disabled this function.

Window manipulation

The windows can be manipulated in severa different waysto suit
your needs and personal preferences.

To minimize a window

You may minimize a window. The window will then be
transformed toasmall icon, but will continueto runtheprocess(es)
connected to it. To minimize awindow, use either of thefollowing
methods:

* Click on the minimize button in the upper right corner of the
window using the left mouse button.

¢ Sdect Minimize from the window menu.

To restore a minimized window from an icon
Use either of the following methods:
e Doubleclick on theicon.

* Click onicon, then select the Restor e option from theresulting
pop-up menu.

To maximize a window

A maximizedwindow will fill thewholescreen. All other windows
will be hidden behind it. To maximize awindow, use either of the
following methods:

* Click on the M aximize button in the upper right corner of the
window.

¢ Sdlect M aximize from the window menu.

To restore a maximized window

Click on the Maximize button in the upper right corner of the
window. This button toggles the window from normal size to full
screen size and back again.

To move the window

To move the window on the screen, without changing its size, put
the mouse pointer on the title bar and drag the window to another
position.

To change the window size

The window frames can be used for resizing the window. Thisis
achieved by dragging the appropriate sideframeto anew position.
Dragging the corners will resize the window in two directions
simultaneously.
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Switch area pop-up menus

The Switch area isthe background screen where the background
pattern is not covered by any window. Clicking a mouse button
while the mouse pointer is in this area, activates any of three
pop-up menus, depending on which mouse button you click.

L eft mouse button - The pop-up menu activated by theleft mouse
button operates the windows system. Contained here are
commands for creating a new terminal window, refreshing the
screen, restarting the window manager and exiting from the
window system.

Middle mouse button - The middle mouse button activates the
menu to start up the Kongsberg Simrad applications.

Right mouse button - The right mouse button activates utility
software to extract screen or window dumps to afile on the home
directory, or to asystem printer. The functions may be customized
to handle specia printer set-ups.

Special keyboard functions

The Delete key on the keyboard is used to delete charactersto the
right of the cursor, while Backspaceisused to delete charactersto
the left of the cursor.

Dialogue boxes
Overview

The various dialogue boxes may contain various standard graphic
components used to control the applications. These components
are mostly formed as buttons having different visual appearance
giving a clue to how they work. The various types of buttons
include:

* Push buttons

* Option buttons

* Toggle buttons

* Check buttons

* Radio buttons

The buttons are operated and the boxes selected by placing the
pointer within the desired area and clicking the left mouse button.
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Other controls are:

* Textfields

* Lists

* File

selection boxes.

The following types are used by the Kongsberg Simrad EM 1002
software.

Option button

Thisisaspecia type of push button containing a small rectangle
on the right hand side. When pressed, alimited set of optionswill
be displayed.

You may pressthebutton, then drag the pointer down to thedesired
option in thelist before releasing the mouse pointer. The selected
option will then be displayed as text on the button.

Toggle button

Thisisabutton formed as a square, and followed to theright by a
short descriptive text. When pressed, it will toggle between a set
and a not-set state. The set state is indicated by displaying the
button as depressed.

Check button

Thisbuttonisformed asasmall square, and issimilar to thetoggle
button, asitisused to toggle between aset and anon-set state. The
set stateisindicated by asmall check-mark insidethe square, or by
the square having a specia colour. Check buttons often comesin
groups where the buttons are used to independently set or reset
related options.

Radio button

A graphic component that looksand workslikethefrequency band
selector buttons on an old-fashioned car radio. The buttons are
found in groups of two or more, where they represent mutually
exclusive options. Clicking one of the buttons will select the
corresponding aternative, and de-select the other button(s) in the
group. Thistype of button appears as asmall diamond or acircle.

Text field

These fields are rectangles containing text that you can change.
Thetext will represent parameters or other information that will be
used by the application.

List box

A component that provides you with alist of options from which
you can choose.
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File selection box

Whenever afileis selected for reading or writing, afile selection
box will be displayed.

“Tear-off” menus

The Tear-off menus are indicated by their perforation look-alike
line at the top of the pull-down menu.

Such menus can be removed from their original positions by
clicking with the mouse pointer on the upper side of theperforation
line. The menu will then establish itself as a separate window
which may be moved to another position and stay on the screen as
long as you wish. This speeds up access to the menu items. The
window can be closed by the window menu.
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Common Desktop Environment (CDE)

Front panel

The Common Desktop Environment (CDE) supplies you with
tools and commands to organize and navigate among the active
programs. The central facility in this environment is the Front
panel (of which a part is shown below) which is usually situated
along the lower edge of the screen. It is meant to function as a
“dashboard” through which you can do window administration,
launch programs, and so on.

seabed(mage

R [ A [
= Fi ﬂ@%

Figure 11 - Central part of the front panel with workspace switching buttons. (example)
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Virtual workspace

The screen together with all the windows and iconsthat exist oniit
at aparticular momentiscalled awor kspace. The CDE support the
concept of a virtual workspace where windows and icons are
defined, but not actually visible on the screen at al times. Several
such virtual workspaces may exist simultaneously giving you a
wider total area in which you may organize your windows or
displays.

You may switch between the virtual workspaces by pressing a
button on the front panel . Each workspace hasits own button. The
front panel remains visible through all workspaces.

Each window may individually be allocated to all or some of the
workspaces. Thisis done through the window menu button on the
window in question. Click on this button and select the Occupy
Wor kspace menu command. A dialogue box will then appear
containing a list of the available workspaces. Click on the
workspace in which you want the window to appear. To select
multiple workspaces, hold down the Control key while selecting
additional workspaces. Click on a selected workspace to un-select
it.

To place the window in every workspace, click on the All
Wor kspaces button.

Notethat windows all ocated to more than one workspace, may not
be moved or re-sized independently of the copies in other
workspaces. Any such operation will immediately affect all the
other workspaces where the window is present.
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When operatingthe EM 1002 system, you can al so choose between
the workspaces on the Launchpad.

38 850-160977/E



Operational procedures

2.11 Common Kongsberg Simrad functions
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Introduction

Thefollowing paragraphs describe anumber of common functions
and dialogue boxes used throughout the Kongsberg Simrad EM
1002 applications.

The following subjects are covered:

* Geographical areas

—  Please refer to page 40

* Opening and saving files
—  Refer to page 41.

* TheTool bar
—  Refer to page 48.

* Common view procedures
—  Refer to page 50.

* Specia mouse operations
—  Refer to page 52.
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Geographical areas

A “geographical area’ isawindow wheretheclient arearepresents
ageographical area. Thisareaisused to display maps, survey lines,
and so on. Throughout the EM 1002 documentation thesewindows
are also referred to as “survey area” or “client area’”.

These areas have a number of common features:
* A menu bar along the top

- This is often referred to as the main menu. It contains a
number of menu options, and although the options differ
between the applications, menu items like “File”’, “Edit”,
“View”, “Options’, “Processing” and “Help” are fairly
common.

¢ A column of function buttons on the left hand side

- Thisisthetool bar. It containsanumber of buttonsfor undo,
zooming and scaling.
—  Refer to page 48 for a description of the Tool Bar.
* Two text fields along the bottom of the window

- Theseareoftenreferredto astheinformation bar. They show
the current scaling factor for the geographical area (the left
text field), and auxiliary information obtained by mouse
button operations (the right text field).

The geographical area may contain echo sounder data in various
forms.

In addition, user-defined objects called segments may be found.
These includes survey lines and rectangular areas used to define
regions to be displayed in other geographical windows.
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File

Overview

Thiswindow appears whenever it isrequired to open anew file or
saveanexistingfile. It providesalist of all theavailablefilesinthe
current directory, and allows you to move up and down the
directory structure. You can aso definefiltersto narrow down the
list of files.

File selection

Filter
fhome/meptunes*
Directories Files
- |Mmomemeptunes.al |-
fhomemeptune/.. J fhomemeptunes.a
fhomemeptunes.di fhomemeptunes.b:
fhomemeptunes.e: fhomemeptune/.c:
fhomemeptunes.fr Mhomemeptunes.d
fhomemeptunes.m fhome/neptunes.di
fhomemeptunes.m fhome/neptunes.di
] ]

1 =
Selection
fhomemeptunef

ok | rter | cancel| Hep |

Figure 12 - The File selection dialogue box

A standard dialogue box is used. The box may be re-sized to
display the list more clearly, and the scroll bars may be used to
browse through the file name selection.

Filter

Thistext box is used to define directory and/or filename filtersin
order to specify profile listings for specific file names.

You can for exampl e reduce the sel ection to anamed directory and
sound velocity profiles with extensions ending on *.svp, or depth
files with extensions ending on *.depth.
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The following wildcard characters are accepted:

* (representing any sequence of characters)

? (representing any single character).

The files conforming to the filter are shown in the list box to the

right. Thefilter is activated by pressing Enter on the keyboard or
by clicking on the Filter button at the bottom of the dialogue box.

Directories

This box displays the current directories. Double-click on a
directory nameto jump further down in the directory structure. To
move“up” inthedirectory structure, double-click on thedirectory
name with the “/..” ending.

Files

Thisbox liststheavailablefilesin thecurrent directory. Thelisting
may be limited if afilter has been defined.

Selection

Thisbox isusedfor direct entry of requested file name, or to define
afilter to narrow down thelist of files.

Acceptance

OK - Press this button to accept the choices made. The dialogue
box will close.

Filter - Press this button to regenerate the file list using the
currently selected filter.

Cancel - Pressthisbutton to escapefrom the current operation. No
actions will be made, and the file selection box will be closed.

Help - Pressthis button to access the on-line help.
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Plot

Overview

Selecting this common command brings up two dialogue boxes,
one after the other.

* Inthefirst dialoguebox you select theareato print, the scaleand
the geographical projection.

* In the second dialogue box, you select output format and
medium.

First dialogue box

Reglon—— | Scale

_|Entlre __Joptimlze to medla
l/ﬁ Ylewr (ﬁ Best nlce value
Moditled Cylinder
Mercator

Unlversal Transversal Marcator
Stereographlcs
Unlversal Polar Stereographlcs

—Otlgin

Longltude: | E103 4055¢ Latltuce: N1 133561

— Reference

Longltude: | E103 41 12« Latituele: [N1142185¢

OK | Cancel

Figure 13 - Thefirst Print dialogue box

Region

This selection defines which areato print or plot.

If Entireisselected, thewholesurvey areawill beprinted, alsothat
part whichisnot currently visibleto you. Thisisthe same areathat

can be seen if the reset (R) button on the left side of the main
window is pressed.
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If View isselected, only the part of the survey areacurrently visible
in the window will be printed.

Scale
Thiscommand is used to set the scaling method used for the plot.

Optimizetomediawill set the scale so that thefull paper areawill
beused for the plot. The scalefactor might then be unfamiliar (for
example 1:3749), but the plotting mediawill be used with the best
resolution available.

The Best nice value option will use a*“nice’ scale value that just
brings the plot inside the available paper area. These scale values
aretypically 1:1000, 1:2000, 1:2500 etc.

Projection

This list of possible projection methods allows you to select the
way the printout will be presented. The projection methods are
standard formatsgenerally knownto surveyorsand map designers.

Origin
Thesemanual settingsare used to set parametersrequired for some
of the projections. For example, the Universal Transverse

Mercator (UTM) will need the longitude value used to calculate
the UTM zone.

Enter the longitude and latitude on the following formats:

E103 40 55.6
N 13 35.618
Reference

These settings are also used for parameters required by specific
printouts. For example, the Mercator projection needs atrue scale
longitude which can be set in the longitude field.

Acceptance

OK - Press the OK button to close the current dialogue box and
bring up the second box.

Cancel - Use this button to close the dialogue box without doing
any printing. No second dialogue box will appear.
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Second dialogue box

—  Thesecond print dialogue box is shown in figure 14.
Print setup
—Format———— 1 Qutput
[ Postscript Levell ||| jpye
__JPostScript Level2 ||| (T command
__Raster :
ip
__JHPGL
— Device
HF laserjetlll grayscale
— Flthess
Scale |1 : 25000
Reglon on media ...
oK Cancel Help
Figure 14 - The second Print dialogue box
Format

This command is used to select the printer format.

Postscript level 1. For PostScript black/white printers
Postscript level 2: For colour PostScript plots
Raster: For raster plotters

HPGL: For plotters accepting the Hewlett Packard© (HP)
interface language.

Raster images can also be generated on appmformat. If you want
to convert to another format, you must pipe the output into afilter
that can do the proper conversion.

Output

These settingsallow you to decide on how to handlethe output (i..e.
the generated printer commands).
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Selecting File will result in a print file containing the printer
commands. The file name must be defined in the text input field
below the radio buttons. You must then take manual action for
further operations on thefile.

If the Command optionissel ected, theoutput ispiped directly into
a UNIX command. The command must be entered into the text
input field bel ow theradio buttons. Thisway of sending the output
to the printer is used when the printing device is available, and no
print fileiswanted. Thelp Unix command will send the plot tothe
system’s default printer.

The default command valueis:

Ip -0 nobanner -d ColRasPrinter

where:

* Ip = print to default printer

* -0 nobanner = print without banner page

* -d ColRasPrinter = currently selected printer device, where
“ColRasPrinter” isthe network or local name of the printer.

No printer output file will be generated unless you set this
command up properly.

The Command aternative is also useful for piping the raster
output through filters to get it converted to awanted format. The
Simrad software includes a number of filters for this use, and
additional filters are available on the Internet.

The text input field below the radio buttons is used both for file
names and for commands. The text content will be saved between
each activation of the Print dialogue box. Make sure the text input
field has the content you intend for it (file name or printer path)
before you initiate the printing.

Device

If you have selected the Command option and an Ip or Ipr Unix
command, this list box is used to select the printing device(s)
available. Only those devices defined in the device window can be
used. For further information about the Unix commands and how
toinstall new printers, refer to the applicable Unix documentation.

Fithess

The Scale command is used to set the final scale factor of the plot.
You may want to adjust the scaling factor after the Optimize to
media option was chosen in the first print dialogue box.

The Region on media button isnot used in the current software
version.
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Acceptance

OK - Pressthe OK button to close the dialogue box and start the
actions defined in the dial ogue box.

Cancel - Press Cancd to close the dialogue box without printing.
Help - PressHelp for online guidance.
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Tool bar

The buttons on the tool bar are general tools for scaling, mouse
operations and panning. Thesetoolsare available in severa of the
Kongsberg Simrad EM 1002 software applications using
geographical presentations.

- Undo
- Reset zoom to initial view
- Zoomin
Zoom out
F +1 Scaling factor
\_)*2 Scaling double/half
IT Graphics on/off
ﬂ Mouse help on/off
g Extra pan window
0 (CD3389)

Figure 15 - The Tool bar

IIU n
Thisbutton performsan “undo” on thelast zoom or pan operation.
A\Y Rll

This button resets the zoom factor to the initial optimal scaling
factor to display the entire data set in the geographical area.

Upper case “Z2"

This button zooms in. The image in the geographical area is
expanded.

A\p—/ g

Lower case “z

This button zooms out. The image in the geographical area is
compressed.

Scaling factor

The two scaling factor buttons are used to define the steps of
scaling factors. There are two different ways of increasing or
decreasing the scaling factor.
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* Whenthe+1 buttonisselected, the scaling factor will bemoved
up and down alist of normal scaling factors; from 1:10 up to
1:750.000 and 1:10.000.000.

* When the *2 button is selected, the scaling factor will be the
double or half of the previous scaling factor.

\\G n

Use this button to switch the graphic contents in the geographical
areaonor off. It may be useful to havethe graphicsturned off when
the window isrearranged to a proper size or when changing other

display settings. No graphical redrawswill then be applied, which
savestime.

Mouse help

This button is identified with the mouse and question mark
pictograph. When you press the button it will present a small
information window describing the current available mouse button
functions. To close the window, push the button again.

Panning toggle button

An extra pan window will be displayed if you press this button
(recognized by the two squares pictograph). Pressthe same button
again to hide the pan window.

The pan window shows the total survey area as ablack rectangle,
and the displayed area as a white rectangle. This is a
two-dimensional scroll bar to help you pan inside the area where
the application operates. If the areais all white the whole survey
areais currently displayed.

The ratio between latitude and longitude directions is not
preserved in the pan window, but the relative ratio between the
black and white rectangles is correct. The displayed area (white)
can be moved to another part of the survey area(black) asfollows:

1 Position the mouse pointer in the pan window.

2 Press and hold the middle mouse button while moving the
pointer.

3 Thewhiterectanglewill move and the corresponding part of
thesurvey will bedisplayedinthegraphical areaof themain
window.
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View procedures

To change annotation colours

You can change all the display colours used in the main window.
Thisincludes background, grid lines, survey lines etc.

1 Select View on the main menu bar.

2 Select Annotation colour s on the drop-down menu.

- TheAnnotation colour dialoguebox appears. It contains
alist of al the components on the current display and the
colours assigned to each of them.

Click on the name of the component you wish to change.
Click on the new colour you want.

Click Apply to preview the result.

Click OK to apply and exit.

J/CDU'I-bOO

The Annotaion Colour dialogue box is described on page 200.

To show or hide display information

You may find that the main window presents too much
information. It is then possible to suppress specific components
from view, such asgrid lines.

1 Select View on the main menu.

2 Select Show/Hide on the drop-down menu.

- TheShow/Hidedialoguebox appears. It containsalist of
al the components on the current display and small
“on/off” buttons to identify which are visible or not.

3 Click on the button to the | eft of the component you wish to
hide or show.

4 Click Apply to preview the result.
5 Click OK to apply and exit.
—  The Show/Hide dialogue box is described on page 202.

To change geographical format

You may change the format of the scalesaong each of the axesin
a geographical window. These represents geographical latitude
and longitude. You can select between:

* Decimal degrees

Degrees and decimal minutes

* Degrees, minutes and decimal seconds

=

Select View on the main menu.

N

Select Lat/Long format on the drop-down menu.
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- TheLat/Long dialogue box appears. It containsalist of
the alternatives.

3 Click on the button to the left of the alternative you wish to
use.

4 Click OK to apply and exit.
—  The Lat/long dialogue box is described on page 2009.

To define the colours to be used

Colour use must be defined when survey data is displayed as a
continuous data set.

1 Select View on the main menu.

2 Select Colour Mapping on the drop-down menu.

- The Colour Mapping dialogue box appears. It contains
several choices for modifying the colours.

3 Change the colours to suit your specifications.
Click OK to apply and exit.
—  The Colour Mapping dialogue box is described on page 204.

To update the display information

Display interval isused if you wish the computer to redraw the
diday at regular intervals.

1 Select View on the main menu
2 Select Update Interval on the Drop-down menu.

3 Select the time interval between each update.

- If you select No update you must Redraw the display
manually.

To display grid lines in true motion

With true motion display enabled, the vessal will awaysbein the
centreof thedisplay, and thedisplay information will “follow” the
movements of the vessal.

1 Select View on the main menu.

2 Select Vessal in centre on the drop-down menu.

- Thisis an “on/off” switch. Press again to deselect true
motion.

For each program there is severa different dedicated view
procedures. These are described further in the program chapters.
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Special mouse operations

Overview

The mouse plays an active role when you use the geographical
windows. In addition to the usual left mouse button functions for
pressing buttons and menu selections, the middle and the right
mouse buttons are often used.

Zoom to region

Any user-defined region can be zoomed up to fill the geographical
area of the window. To define the region, perform the following:

1 Press and hold down the Shift button on the keyboard.

2 Position the mouse pointer in a corner of the new display
region.

3 While the middle button on the mouse is held down, move
the pointer to the opposite corner of the new display region.

4 Release the mouse button.

5 Release the Shift button.

Panning
In addition to the panning toggle button described above, the
following mouse utility is available:

1 Position the mouse pointer in the geographical area of the
main window.

2 Press and hold the middle mouse button while moving the
pointer in the desired direction.

Toincreasethespeed, only partsof thedatamay bedisplayed while
panning.

Interactive selections using the mouse
Overview

Several methods for selecting segments in the geographical area
are supplied. The pop-up window with information about the
available mouse button functions presents the different selection
methods supplied for each module.

Select

The simplest selection method is to position the mouse button
pointer at the actual datasegment (lineor displayed area) and press
the left mouse button. The selected segment will then change
colour to yellow (or whatever colour you have specified).

When anew item is selected, this item will be given the selected
colour and the previous selected item will be desel ected and given
the colour it had before it was selected.
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Drag select

For some of the geographical windows a part of a segment can be
selected by using the drag select method:

1 Pressthe Ctrl key and hold it down.

2 Position the mouse pointer a the segment in the
geographical area.

3 Press and hold the left mouse button while you move the
pointer along the segment until theactual part of the segment
is covered.

4 Release the mouse button
5 Release the Ctrl key.
Region select

All segmentsor parts of segmentsinside auser-defined region can
be selected:

1 Position the mouse button in one of the region corners.

2 Hold the Ctrl key, then press and hold the middle mouse
button while you move the cursor to the opposite corner of
the region.

3 Release the mouse button and the Ctrl key.

Extended selection

A selection can be performed in severa incremented steps. If the
Shift key is used in addition to the select functions described
above, the selected segments are not deselected when new
segments are selected. The selected objects are instead added into
alist of selections. As an example, this gives you a possibility to
select several lines.

Displaying alphanumerical information in the
geographical area

In anumber of application modules, data values can be displayed
in the geographical area. Two methods can be used:

» Position the mouse pointer at the desired position, then press
and hold the right mouse button and the cTrL key while you
move the pointer.

- Vaues will be displayed at the current mouse pointer
position, and deleted when the pointer is moved to anew
position.

* Todisplay thevalues more permanently, pressthe sHiFT and the
CTRL keys simultaneously and click the right mouse button at
the desired position.
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- The value will be displayed until the next time the
geographical window is redrawn.

Information text field below the geographical
area

The right text field below the geographical area can display
information about a segment in the geographical area. Typical
information displayed hereincludescoordinates, linename, region
name, etc.

To get information for a specific segment, position the mouse
pointer on the segment, then press the right mouse button while
holding down the Ctrl key.
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utilities

Introduction

The Survey Display ismainly used for visual quality control of the
survey, but itisalso used as“host” for the other graphical utilities
incorporated in the EM 1002 system. The Survey Display is
automatically started whenthe EM 1002 is powered up for on-line
operations. If itisaccidentially stopped during the survey session,
it can aso be started manually from the EM 1002 L aunchpad.

For off-line operations, the Survey Display is started from the
switch areapop-up menu. Itisthereidentified asMerlin. You can
then use the application for replay of previoudy recorded data.

Start and stop

To start the Survey Display

Alternative 1: On-line operations
1 The Survey Display is started automatically when the EM
1002 is started.

2 If it isaccidentially stopped, it can be restarted by pushing
the icon on the launchpad

Alternative 2: Off-line operations

1 Place the cursor on the screen’ s background pattern (switch
area)

2 Press the middle button
Select Merlin from the menu.

4 Enter survey and operator name.

To stop the Survey Display

When operating on-line, the Survey Display is automatically
closed when you close down the EM 1002 launchpad. However,
you can also close the program as follows:

1 Select File -> Exit on the main menu.
The same method is used for off-line operations.

Graphical window functions

To shift the view
1 Place the cursor anywhere in the graphical window.
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2 Press and hold the middle mouse button, and move the
mouse sideways. The view in the window is shifted
accordingly.

To redraw

Thisfunctionwasimplemented to makethegraphical softwarerun
on slower workstations, and allowsyouto redraw thedisplay if the
display interval has been reduced. This is however not
recommended.

1 Sdlect View -> Redraw.

To select data to be shown behind the vessel
symbol

Thisfunction isintended for realtime use only.

1 Select View -> Data choice.

2 Select information types.

—  The Data choice function is described on page 210.

Ping Display

The Ping Display presents a red-time view of the system
performance during on-line operation. The display shows the raw
datafrom the system after corrections have been applied for vessel
attitude and sound speed. The Ping Display starts automatically
when the echo sounder is started.

—  The Ping Display is described on page 162.
If you have accidentally stopped the utility during the session, you

can restart the Ping Display from the icon on the EM 1002
Launchpad.

—  Additional operational proceduresfor the Ping Display arefound
on page 169.

To start the Survey Display utilities

The Survey Display hosts several additional utilities. These may
be started from the Processng menu. Each utility is briefly
explained in this chapter, while references are made to further
operational procedures.

Some of the utilities are designed to be used only during on-line
operations!

Grid Display
The Grid Display displays all depths and related data for a

specified geographica area. The logged data for this areaisthen
displayed in a dedicated window.
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—  TheGrid Display is described on page 226.
You can start it as described here.

Beforethe Grid Display isstarted, thedisplay areaand thecell size
to be used must be defined.

1 Select Processing -> Create grid... on the Survey Display
main menu. Logging must be switched off, if running
on-line.

- Select grid cell size.
- Allow the system to generate agrid.
—  Thisprocessis described on page 229.

2 Select the survey area in Survey Display’s geographical

window.
- Select Edit, New Display Area.
- Click the right-mouse button and select an area.

- Activate the new area by clicking the left-mouse button
on the new area.

3 Select Processing -> Grid display on the Survey Display
main menu, if off-line,
- Select Processing -> Grid display realtimeif on-line.
You can aso start the Grid Display from the launchpad, but you
must still define reference and select lines as described above
before you start the utility.

Bridge and Helmsman Display

TheBridgeand Helmsman Display isdesigned to view track and
coverage data. It isonly used during on-line operations. You can
start the utility as described here.

The Helmsman Display is a part of the Bridge Display and is
intended to show how to steer the vessel according to the planned
survey lines. It isonly used during on-line operations.

1 Select Options -> Display on the Survey Display main
menu.

2 Select which display you wish to addressthe Bridge Display
to.

3 Select Processing -> Bridge Display on the main menu.

You can also dtart the Bridge Display from the EM 1002
Launchpad. Note that the Survey Display utility must be active
before you can start it.

4 Click the Bridge and Helmsman Display icon on the EM
1002 launchpad.
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—  TheBridgeand Helmsman Display isexplained in detail on page
244,

5 Click on the planned line you wish to use asareferenceline
for the helmsman.

6 Select Planning -> Activate line on the Survey Display
menul.

7 Select Processing -> Helmsman Display onthe main menu.

The Planning module

The Planning module is an integrated part of the Survey Display
utility. It alows a fully comprehensive survey plan to be made
aforehand, and it also presents a survey plan available during the
survey as an integrated part of the multibeam echo sounder
operation.

—  ThePlanning moduleisexplainedin detail on page 285. Themain
operational procedures are presented on page 287.

Sonar Image

The Sonar Image is designed to display the seabed image data
on-line and off-line. Compared to the seabed viewer it will allow
correct scaling and morefiltering options. However, it may betoo
dow for real time use, especially in shallow waters.

—  The Sonar Image utility is described on page 304.

Thisutility can only be started from within the Survey Display as
described here.

1 Select Processing -> Sonar I mage... on the main menu.
Logging of sonar image data must have been set ONfor thisdisplay

to function. The display will only be updated when the S
workspace is activated.

Seabed Viewer

The Seabed Viewer is designed to display seabed image data
on-lineand off-linein ascrolling window. For each ping astraight
lineis plotted, this coversthe swath width. The display is used as
a smple quality check of the data, or it can be used for object
detection.

—  Seabed Viewer is described in detail on page 313.
You can start the utility as described here.
1 Click the Seabed Viewer icon on the EM 1002 launchpad.

The Seabed Viewer will be updated independently of the
wor kspace!
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SSP Editor

The Sound Speed Profile Editor is used to inspect and/or modify
exisiting sound speed profiles, or to create new profiles.

—  Theuutility is described on page 321.

The SSP Editor is started from the EM 1002 as follows:
1 Click on theicon on the EM 1002 launchpad.

2 | dentify the profile you wish to work on.

The SSP Editor is also started automatically whenever a new
profile is downloaded.

—  Further operational procedures are found on page 325.
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Introduction

A survey isnormally planned taking into account
* echo sounder coverage

* seabed topography

* sound speed variations

* current westher conditions.

—  The dedicated tool for the Planning is described on page 285.
Operational procedures for that tool is presented on page 287.

Theneed for calibration of the positions (timedelay), heading, roll
and pitch sensors should be considered, and how and where to
gather sound speed profiles should be considered.

Coverage capability determinesline spacing, and asit varies with
bottom reflectivity, this must be estimated. Usually 10% overlap
between lines is sufficient, but if large variations in bottom
reflectivity is expected, or reflectivity is unknown, it may be
necessary to increase overlap.

Theoverlap must also beincreased if thevessel’ sroll isexcessive.

If there are steep slopes on the bottom, it is strongly advised to run
along these slopes, not up or down them. Thiswill be beneficial in
keeping coverage reasonably constant along survey lines, thus
making survey planning easier. However the main reason for this
adviceisthat the echo sounder performance will always be poorer
when running up or down asloperather than along. Thisisbecause
much less acoustic energy isreflected back towards the transducer
from steep slopes, causing less detections and the possibility of
false detections in sidel obes. Sidel obe detections should however
bevery rareinthe EM 1002 dueto the advanced signal processing
implemented. Note that if circumstances require that survey lines
are run up or down a slope, reduction of vessel speed may be
required to alow the echo sounder to track the bottom
continuously.

Coverage capability is also affected by weather conditions and
possibly also by vessel speed. Heavy seas and possibly vessel
speed lead to increased noise level, and may also cause aberation
on the transducer array.
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Aeration is a function of sea state, but also of the heading with
respect to the wave direction and the vessel speed. It is strongly
advised that one buildsarecord of coverage and aeration problems
versus seastate, heading with respect to wavedirection, and vessel
speed. Thisrecord could be very helpful in ensuring that surveys
can be performed efficiently with aminimum of linergectionsand
corresponding reruns and infills.

Any drift rates of roll, pitch and heading offsets should also be
recorded to enable efficient planning of calibration intervals. If
calibration is required before a survey, a suitable calibration area
should be determined before reaching the survey area.

A sound speed profile should always betakeninthe surveying area
and loaded into the EM 1002 before the survey is started. In some
areasthe profilewill vary, mostly dueto fresh water inflows from
rivers or currents from areas with different salinity. If variations
can be expected, where and when sound velocity profilesareto be
taken should be planned ahead, and the survey line schedule
adjusted to take this into account.

If the measured sound speed value at the transducer array depthis
continuously updated, it should be compared with that measured
by the profiling instrument to evaluate the need for measuring a
new profile.

Notethat in some casesthe coverage capability of the echo sounder
cannot be fully utilized, because errors in roll and sound speed
profile measurements, which are critical in maintaining the
accuracy of the outer beams, become too large in relation to the
accuracy requirements of the survey.
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Overview

TheEM 1002 supportsoff-lineand on-lineself test; BIST (Built-In
Self Test).

On-line BIST is operational al the time, it monitors the
operation, and will detect failures and abnormalities during

logging.
Off-line BIST must be manually initiated, and can not operate

whilelogging takesplace. It isrun by operating or maintenance
personnel to run specific hardware tests on the system.

The on-line BIST will present its messages in the Status Display.

—

Refer to page 103 for a description of the Satus Display.

To access the off-line BIST

1

—

On the EM 1002 Launchpad, press the Off button in the
Sounder & logging” field.

- This stops the pinging.
L ocate the Runtime Menu.

- This window is opened automatically when the echo
sounder is started, and isby default located in workspace
4.

Select Show -> Test on the main menu.

- TheRuntime Menu window changesto containthe BIST
parameters.

The BIST isdescribed in detail on page 145.

To run off-line BIST tests

The BIST self test on the EM 1002 system is controlled from the
BIST window described above.

1

5

Open the BIST window as described in the previous
sequence.

Select ExecuteAll torunall thetestsonthesystem, or select
individual tests by clicking in the buttons to the |eft of their
names.

Press Print Output for a hardcopy.

Press Write to File to create a file with the resulting
information. The file will be located in
$HOME/eso_system/BI SToutput .

Press Reset to clear the window.

The indicators are colour coded to display the test results:
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Ok Indiacator isgreen
Fail Indicator isred

Thetest result messagesaredisplayedinthetext field at the bottom
of the dialogue box, and can be printed and/or saved as described
above.

More about the BIST files can be found in the System
Administration chapter in the EM 1002 Maitenance Manual.
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3 EM 1002 LAUNCHPAD & STATUS DISPLAY

3.1 Introduction

The purpose of this chapter is to provide detailed information
about the commands and parameter settingsin the EM 1002 echo
sounder operation dialogue boxes. It thuspresentsall thewindows,
icons and boxes associated with the operation of the EM 1002
multibeam echo sounder software.

The following topics are covered:
—  The Launchpad, page 65.
—  Satus Display, page 103.

The following topics are described in Operation menus for EM
1002

—  Organization and Main menu, page 111.

—  Runtime Menu, page 113.

— Installation Menu, page 124.

—  Manual control, page 140.

—  Smulator, page 143.

—  Built-In Sdf Test, page 145.

The following topic is described in 1/O Interfaces
—  1/O Interfaces, page 149.

Note that the EM 1002 system comprises severa individual
graphical applications. These are explained in separate chaptersin
this manual.

—  Refer tothetableof contentsinthepreface of thismanual, or tothe
Survey Display Processing commands overview on page 216.
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3.2

The launchpad

Introduction
All workspaces on the EM 1002 Operator Station contains:
* Launchpad window

Unless the EM applications are started automatically
from the Survey Display, you can start them here.
Use these four buttons to
choose the active workspace.

Use these four buttons
to start and stop the
echo sounder and the logging. }

\
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Check this field Check this field Check this field Use these two buttons to
to monitor the to monitor the  to monitor the define survey name,
Operator Station ping activity. sensor activity. projections to be used, line

storage status.
Press the
Operator Station
button to open the
Status Display.
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Press the Echo
Sounder button
to open the

Press the Sensors
button to open
the Status Display.

identifiers, operator name
and specific comments.

Status Display.
Figure 16 - The EM 1002 Launchpad

The EM 1002 L aunchpad is used to monitor the status of the EM
1002 system during on-line operation, and to start the various
applications used to perform specific tasks.

TheLaunchpadisdividedinto thefollowing groups of parameters:

—  Operator Sation, (page 67)

—  Echo sounder, (page 68)

—  Sensors, (page 70)

—  Sounder & Logging, (page 71)
—  Wobrkspace, (page 72)

—  Programs, (page 73)

—  Survey, (page 76)

In addition, the launchpad offers a main menu line with the
following options:

—

File, (page 79)
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—  Layout & Configuration, (page 92)
—  Options, (page 95)

The Help command provides on-line help for the system. It is
regarded as self-explanatory, and it is not described here.
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Operator Station

This group provides you with the status of your remaining disk
space, and the current load in percent. Theinformationisdynamic,
and continuously updated. If you click on the Operator Station...
button, the Status Display dialogue box will be displayed with the
Operator Station parametersin view.

—  Refer to page 105 for moreinformation about the Status Display.

— Operator Station... |—
Remaining Disk Space
Raw Data: Z2930Mhb
survey Data: 4315Mb

Load..: 6.20%

Figure 17 - Operator
Sation

If you log to disk and the available disk space falls below 50
MBytes a warning message is issued, and the Raw Data and
Survey data text box backgrounds turn orange. If the disk space
fals below 10 MBytes another message is displayed, the
background turns red, and the logging stops automatically.

Raw Data - This number shows you how much disk space you
have currently available for raw data.

Survey Data - This number shows you how much disk space you
have currently available for survey data.

If raw and processed data are logged on the same disk , the total
disk spaceisraw data or survey data.

L oad - This number shows you the current CPU load.
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Echo sounder

Thisgroup providesyou with the status of aselection of the current
system parameters. The selection is defined by the choices you
make in the Sounder Satus Configuration... dialogue box
accessed from the Layout & Config menu.

—

Refer to page 93 for a description of the Sounder Satus
Configuration... dialogue box.

of | TR.Sv: 0 PFing Hz: 0O

‘| |Mode: Mormal Beams: 0
Across: 0 DTH Inc: 0

.|| Depth: 0 Ml B5: 0
Coverage: 0 Obl. B3: 0
Fing Ho: O Ahs.Coef: §0.00 dB

Figure 18 - The Echo Sounder group on the Launchpad

You may select 12 of the 14 following status parameters to be
displayed:

Beams - Number of beams (tried/accepted)

Ping Hz - Ping frequency (in Hz)

Ping No. - Ping number

Coverage - (in degrees), port/starboard

Depth - Center depth (in meters)

Across - Across swath width (in meters), port/starboard
Mode - Sounder ping mode

Tr.Sv - Sound speed at transducer (in m/s)

DTN Inc -Depth to normal incidence (in meters)
NI Bs-Normal incidence backscatter (in dB)
Obl.BS - Oblique backscatter (in dB)

Tilt - Transducer tilt angle, if a hull unit is mounted (in
degrees)

Cycle - Cycletime between pings (in seconds)

Abs. Coef. - Absorption coefficient used by the system (in
dB/km)
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Theinformation isdynamic, and continuously updated either from
thelast recorded ping, or once per second. If you click onthe Echo
Sounder... button, the Status Display dialogue box will be
displayed with additional echo sounder parametersin view.

—  Refer topage 103for further informationabout the StatusDi splay.
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Sensors...

This group provides you with the status of your current sensor
parameters. The information is dynamic, and continuously
updated. The selection is defined by the choices you make in the
Sensor Satus Configuration dialogue box accessed from the
Layout & Config menu on the Launchpad.

—  Refer to page 94 for a description of the Sensor Satus
Configuration dialogue box.
— Sensors...
RHoll: 0 Tide: 0
Fitch: 0 Probe Sv: O
Heave: 0 Clock: 0
Heading: 0 Mo. of Sat: 8
Lat.: M53.007945 Pos.Qual: 19
Long: E10.001215 Pos.(H)DOFP: 1.90

Figure 19 - The Sensors group on the Launchpad

You may select 12 of the 13 following sensor parameters to be
displayed:

Roll (degrees)

Pitch (degrees)

Heave (meters)

Heading (degrees)

Latitude

Longitude

Tide

Probe Sv (Sound Speed Probe) value ( m/s)
Height Sensor

No. of Satellites

Position Quality

Position (H)DOP (Horizontal Dilution of Precisison)
Clock

If you click onthe Sensor sbutton, the Status Display window will
be displayed with additional parametersin view.

—

70

Refer to page 108 for details about the Status Display dialogue
box, and descriptions of the various sensor parameters!
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Sounder & Logging

Thisgroup providesyou with four buttonsto control the main EM
1002 echo sounder functions.

The group may appear in two variations, onewith Start in the top
left button, and one with Simulator in the top left button. The
variation shown hereis presented during normal operation, while
the other is shown when the Simulator is enabled.

-Sounder & Logging
Start Off
Start log Stop

(CD4362FB)
Figure 20 - The Sounder & Logging group
In order to start the Simulator, you must first enable it in the
Runtime->Test->Simulator dialogue box. This box is accessed

when you select it on the Show menu in the Runtime Menu
window.

—  Refer to page 143 for a description of the Simulator settings.

Sart - Pressthis button to start the echo sounder’ spinging. This
button changes text to “ Active” when pressed.

Off - Press this button to stop the echo sounder’ s pinging.

Sart Log - Pressthis button to start the logging, or to start anew
line when logging is aready active. This button changes text to
“Logging” when pressed.

Stop - Press this button to stop the logging.

Simulator - A click onthisbutton startsthebuilt-insimulator. This
simulator provides artificial data for system validation, training
and exercises.
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Workspace

This group allows you to select which of the four workspaces you
need displayed. These buttons perform the exact samefunctionsas
the four buttons in the Common Desktop Environment (CDE)
window.

—— Workspace —
Survey Sl
Chart || MBES

(Cd4362Ghb)

Figure 21 - The Workspace options
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Programs

The optionsin the Programsgroup allow you to start anumber of

individual programs.

Echo

Saounder DisRIay

All
Programs

Survey
Display

Bridge
DisRIay

Seabed
Viewer

Sound
Speed
Profile
Editor
Grid
Display

Sounder

Workstation

I/O

(Serial &
Network)

Singlebeam

Data

Distribution

Multibeam

Data
Distribution

Figure 22 - The Workspace options

(CD4362L/IPG)

Each program is identified when you move the cursor over the

icon, and the following programs are available:

¢ Echo Sounder

- Thisis not a program, but must be regarded as a message

indicator.
* All programs

- Thisicon will only permit you to maximize or minimize all
the program windows simultanously.

* Ping Display

—  Ping Display: page 162

* Survey Display

—  Qurvey Display: page 188

* Bridge and Helmsman Display

—  Bridge and Helmsman Display: page 244.

e Seabed Viewer

—  Seabed Viewer: page 313

850-160977/E
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* Grid Display

—  Grid Display: page 226

* Sound Speed Profile Editor

—  Sound Speed Profile Editor: page 321
* Setup for Echo Sounder

—  Satup for Echo Sounder: page 111

* Workstation I/O (Serial & Network)
—  Wbrkstation I/O: page 149

* Multibeam Data Distribution

Indicates that the datagram distributor is running. This program
distributes data from the echo sounder to the different recipient
modules. The distribution is a background process with no user
interface.

* Single-beam Data Distribution

This is an indicator that tells you if the Single Beam Forward
program is running. This program sends data from a single beam
echo sounder to a work station, if there is a single beam echo
sounder being used in addition to the multi beam. In the
workstation the data is synchronized with the multi beam echo
sounder. The Single Beam Distribution is a background process
with no user interface.

A red border means that the program is active, but that an error
message has been issued. Press the button to recieve an error

message.
No border meansthat the programisnot active. You can then start

it by positioning the mouse cursor on top of theicon, and click the
left mouse button.

When you move the cursor over the program icons, the programs
areidentified.

If you click the right mouse button over the icon, aspecial pop-up
menu is displayed. The content of the menu differs dightly
between the various program.

Usecurrent - Select thisoption if you wish to placethe applicable
program into the current workspace.

Go to program - Select this option if you wish to bring the
applicable program into view. The system will automatically
maximize the window and - if necessary - change workspace.

Minimize - Select this option to shrink the program window into
adesktop icon.
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Maximize - Select this option to restore the program window into
its previous size.

Restorelayout - Select thisoptionif youwishtorestorethe layout
of the program window to the default.

Terminate - Select this option to stop the program.

Enable Autorestart - Select this option to enable the program to
restart automatically if it accidentally terminates.

Minimizeall - Select thisoption (All Programsonly) to minimize
al the programs.

Maximize all - Select this option (All Programs only) to
maximize al the program windows.
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Survey
The Survey field is shown below.

Survey: || Horten_Havn \/| | Line...| |2

(CD5630)

Figure 23 - The Survey group

This field allows you to select the current survey. The field also
provides you with the current line number.

Survey

Click the small triangle (as indicated in the figure) to select a
survey from the drop-down menu or to enter anew survey.

If you click on <New Survey>, the Survey Setup dialogue box
opens. Thiswindow provides you with three fields for data entry
or selection.

—  The Survey Setup dialogue box is shown on page 16.

When anew survey iscreated, the Launchpad will check the name
of the current selected profile. If thisisnot the newest sound speed
profilefoundin $SHAREDHOME, awarningwill begiven. There
will be three choises: Confirm, Select and Ignore.

If the user confirms his choise, current .asvp profilewill be copied
from $SHAREDHOME to the newly created raw data directory.

If Select is pressed, alist of profileswill pop up, from which the
user may select the newest profile. The selected profile will be
copied from $SHAREDHOME to the newly created raw data
directory. The name of the profile will be sent to esoSetup which
will update the “Current Sound Profile” field.

If Ignore is pressed, the Launchpad assumes that the user will
download anew profile before he startslogging. No profilewill be
copied to the newly created raw data directory.

Survey name - Enter the name of the new survey. Use maximum
30 aphanumerical characters.

Enter any text you wish in the Survey Name comment box below
the Survey name.

Synchronize clock - Enable: set the system clock to the one
selected in the installation menu.
—  Refer to page 135 for further description of the clock settings.

Survey Predefined Setups - These settings are used as
“templates’ for the echo sounder operation. They contain setup
information such as projections, environments and coastlines.
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Line...

Thisisthe current line number if logging ison (active), or the next
linenumber if loggingisoff. To enter parametersfor thelineto be
logged, click Line... to open Line Setup diaogue box.

Comments:

|Clear Comments|

Operator:

H V]
Line Id:

Planned Line Id:

‘Apply‘ ‘Cancel‘ ‘ Help ‘

(CD4927)

Figure 24 - Line Setup dialogue box

The following parameters may be used:
Comments - Any string of text can be entered.
Clear comments - Press this button to clear the Commentsfield.

Operator - Select fromthelist. If you are not listed, select <New
operator> to open a data entry dialogue box where you can enter
your name. Thisisnot apassword box. The operator namewill be
kept for each succeeding lineuntil itischanged inthismenu. If the
you want a specia screen layout, this configuration may be saved
in the Launchpad’s L ayout & Configuration menu.

Lineld - Line number of the line to be logged.
All line parameters are stored in the Start datagram.
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New operator:

No Name

OK

Cancel

Help

L

-

(Cd4413)

Figure 25 - Sring entry dialgoue box for operator
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File

Overview

The File option on the launchpad’'s main menu bar holds the
following options:

* File Admin

* Print/View

* Reset Logfile

* Storage Locations

* Exit

The File Admin dialogue box allows you to delete, backup or

restore survey and datafiles. You do not need to know where the
files are located on the Operator Station harddisk.

—  TheFile Admin dialogue box is described on page 80.

ThePrint/View dial ogue box alowsyou view or print the system
setup files.

—  The Print/View dialogue box is described on page 85.

The Reset logfile function allows you to reset (empty) the main
system logfile.

—  Reset logfileis described on page 88.

The Storage L ocation dialogue box allowsyou to redfine thefile
locations on your system’s harddisk.

—  The Storage Location dialogue box is described on page 89.

The Exit command presents you with different choicesfor exiting
the EM 1002 launchpad.

—  The Exit command is described on page 91.
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File Admin

The purpose of the File Admin dialogue box is to alow file
backup, deletion and restoration. You can perform dedicated
actionson all the files generated for or by the survey.

More about the file types and their location is presented in the
System Administration chapter in the EM 1002 Maintentance
manual.

File Type: \Sound Speed Profiles t:l\

Operation: \ Restore files ] \

—v Tape
‘ Terminate Tape Operation ‘

Restore Source: H M
Restore: @
= =l
‘ Update ‘ ‘ Clear ‘

TOC List Contents Tape Options

@ Show Surveys Only @ Append O Continue

O show Survey Contents || O Rewind
Files:

\/

= =]

Select ‘Apply’ to start Tape Restore.
File(s) will be restored to default
Catalogue for current file type.

(CD4458B)

Figure 26 - The File Admin dialogue box

File type

The first selection you need to make is the file type you wish to
operate on. A list of options is displayed once you click on the
small rectangle in the File type list box.
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Sound Speed Profiles - These are the files containing the sound
speed profiles. The profiles are stored in the standard directory for
sound speed profiles.

Raw Data - These are the files containing the raw data of the
survey. Thesefiles are the most important files collected during a
survey. If you accidentally loose your survey data format files
(required in the geographical displays in the Kongsberg Simrad
postprocessing software), you can recreate these files based on the
raw datafiles.

You are strongly advised to back up raw data files on a regular
basis, using the tape facilities in this window.

Survey Format - These arethe datafiles generated by the system.
Note that fileswill only be stored if the Survey Format To Disk
option is checked in the L ogging dialogue box on the Options
menu.

Thesefilesareused by thereal timegeographical displaysand also
the Kongsberg Simrad post-processing software.

—  Refer to page 98 for information about the L ogging dialogue box.

Tape TOC'’s - These are the “ Table Of Contents” files generated
by the Generate Tape TOC option in the Operation menu. They
containalist of all fileson atape, and may be given aunique name.
The tape TOC files may be used to select files that you want to
restore from the tape.

L ogfileBackups- These arethe backup copiesof thelogfileused
by the system.

Sounder Setup Files - These are the files determining how the
current echo sounder system is set up. The system uses separate
filesfor runtime and install ation parameters.

Operator Config's- Thesearetheindividual filescontaining each
operator’ s preferred window layouts and desktop workspace.

Survey Jobs - These arethefiles generated by the Survey Display
Planning module.

Operation
Thislist box is used to decide what to do with the chosen file(s).

—  Refer to page 20 for backup, deletion and restore procedures.
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Delete - This selection will delete the files chosen by you. When
selecting files for delete, the file related information is shown
below thelist, aswell asthetotal size of selected files. When you
pressthe Apply button, a confirmation dial ogue appears, and you
are asked to verify the deletion. The action isimmediate once you
have confirmed the operation. When the current file type is
Sounder Setup Filesand the current operation is Delete, thefiles
listed are restricted to the automatically created backups of the
Installation- and Runtime parameters files.

DeleteisPERMANENT! If you del ete data which is not backed up,
they will belost - for good!

Backup All - The Filesfield will be updated with &l files of the
current filetype. Thefileswill appear asselected with filestatistics
just below the list. When you press the Apply button, a
confirmation dialogue appears. If you confirm the operation, the
backup process will be started immediately. You will be notified
when thebackupiscompleted. The backup timewill depend onthe
size of the selected files.

Backup File(s) - As above, with the exception that you will have
to select one or more files for backup. When backing up to tape,
you will also be asked to confirm.

If the last fileis not an .asvp file, awarning will be given. There
will be three choises: Confirm, Select and Ignore.

If Ignoreis pressed, amessage will be placed in areadmefile, in
the raw data directory, that the user deliberately ignored his duty
to take a sound speed profile at the end of the survey.

Restore Complete Tape - Thisoption alowsyoutorestoreall the
files on the selected tape to the disk. When you press the Apply
button, a confirmation window appears. If you confirm the
operation, therestore processwill be started immediately. Youwill
be notified when the restore is completed. The restore time will
depend on the tape contents.

Thefileswill berestored tothedefault catal oguefor thecurrentfile
types. These arelisted in the System Administration chapter in the
EM 1002 Maintentance Manual.

RestoreFile(s) - Thisoption alowsyou to restore individual files
from the tape. You may select the files by manually entering file
names, or by selecting one or morefilesfrom apre-generated tape
Table Of Contents (TOC).

Thefileswill berestored tothedefault catal oguefor thecurrentfile
types.
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Generate tape TOC - This option produces a tape Table Of
Contents (TOC), and you may use this TOC for later retrieval of
one or more files from this tape. When this command is selected,
an input dialogue appears, and you may supply a name to be
associated with the TOC. If you just select OK without supplying
a name, a file name based on current date and time will be
generated. The time used will depend on the tape contents. The
generated TOC will be added to the list of TOCs available in the
Restor e Sour ce pulldown menu.

List Tape - This command simply lists the tape contents in a
dedicated window. Thelist time will depend on the tape contents.

Tape

Thisfieldisonly availableif the Tapebox isticked on and Restore
file(s) is selected as operation. You can here perform dedicated
actions on the files stored on the system'’ s tape backup.

Terminate tape operation - This function will abort any tape
operation currently running.

Restore source - Thisselector allows you to select from your own
list of previously generated TOC (Table Of Contents) files. When
a TOC file is selected, the files are automatically listed in the
Restorefield. Thefile structure presented is defined by the Show
Surveys Only and Show Survey Contents option buttons
described below.

Restore - Thistext box allows you to enter the name of thefile(s)
you wish to restore. You then need to know the accurate file
name(s) and location(s) (path) on the tape.

If you have selected a TOC file using the Restor e sour ce selector,
thefilesincluded in the TOC will be listed automatically. Thefile
structure presented is defined by the Show Surveys Only and
Show Survey Contents option buttons described bel ow.

Update - When you enter file names manualy into the Restore
field, you can enter asmany filesasyou wish. Oncefinished, click
the Update button to transfer the file names to the Files field.

Clear - Click this button to clear the Restorefield.

TOC List Contents

Thisfield isapart of the Tapefield, and it isonly availableif the
Tapefieldisenabled. Thetwo option buttonscontrol thefilelisting
in the Restor e text box.

Show Surveys Only - Click here if you wish the files in the
Restoretext box to be listed on the top level (Survey name) only.

Show Survey Content - Click hereif you wish to expand the list
in the Restore text box, and see dl the individual files within the
survey.
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Tape Options

Thisfield isapart of the Tapefield, and it isonly availableif the
Tape field is enabled. The three option buttons control the
behaviour of the tape when you record or play back data.

Append - Thisfunction will add new datato the tape from where
the existing data stops. Thisis the default setting.

Continue - This function alows the tape to continue from the
present physical location.

Rewind - Thisfunction will rewind thetapeto the start before data
iswritten to it or read from it.

You must define the option before you press the Apply button to
start the tape operations.

Files

Thisfield displaysthe current file names. To select afile, click on
the file name. The applicable file information is then displayed
under the Filefield.

Acceptance

Apply - This button alows you to perform the defined actions on
thefiles.

Cancel - This button alows you to cancel all actions.
Help - This button provides on-line help.
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Print / View

Purpose
This dialogue box is used to visualize the various settings made
automatically by the EM 1002 system and/or manually by you.

—  Pleaserefer to figure 27.

Print / View

— Output Function

O Print @ View

—Sources

Source: HesoEMxxxxSetup.instaIIation M

] Setup & Logfile

Survey: H Indre havn M

v/ Setup & Logdfile [] Survey Parameters

Line: /0002_19980422_135805_raw.all |v

M Line Statistics [ ] Line Parameters

Figure 27 - The Print/View dialogue box

(Cd4459)

Output function

The settings you wish to view can either be sent to the default
printer, or presented in a separate window.

Print - Click hereif you wish the settings to be sent to the local
printer.

View - Click hereif you wish the settings to appear in a separate
window on the display.

Sources

These choices allow you select from the five different file types,
and for each file type decide the source of the information.

Source - Select the setup file or logfile you wish to view. A list of
files is available if you click on the small triangle in the file
selection box.

Setup & logfile - Click hereto see the logfile and the setup files.
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The Logfile contains messages generated by the system
applications, while the Setup files contain the runtime or
install ation parameters transmitted to the Transceiver Unit for use
during the processing. The file presented is the one you selected
using the Sour ces selector described above.

—  Anexampleisshowninfigure 28 (page 87). Further information
about the parameter filesis found in the System Administration
chapter in the EM 1002 Maintenance manual.

If you select View to see alogfile, the window will - when opened
- present the messages from all the applications. You may select
messages from individual applications by clicking on the
corresponding icon on the top of the window.

Survey - Select thesurvey fileyouwishtoview. A list of filesare
available if you click on the small triangle in the file field.

—  For more information about the survey files, refer to the System
Administration chapter in the EM 1002 Maintenance manual.

Survey Logfile - Click hereif you wish to see the survey logfile.

Survey Parameters - Click here if you wish to see the survey
parameters.

Line- Selectthelineyouwishtostudy. A list of filesareavailable
if you click on the small triangle in the selection box.

Line Statistics - Click hereif you wish to see the line statistics.

Line Parameters - Click here if you wish to see the line
parameters.

Acceptance

Apply - Thisbutton allows you to perform the defined actions on
thefiles. If you have selected Print in the top of the window, the
fileswill be sent to the system printer. If you have selected View,
thefileswill be displayed in separate windows. Each window has
an OK button to close it. Note that the View window will not be
availableif theamount of information istoo large. An appropriate
message will then be issued.

Close - This button allows you to cancel all actions.
Help - This button provides on-line help.
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View Runtime Setup

(Cd4395)

Figure 28 - Runtime setup seen in a window, example.
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Reset logfile

This option on the File menu allows you to clear the main survey
datafile. Beforethefileis cleared a warning message appear, and
you may start the backup process.

If you decide to do a backup, the file will be named after the
following convention:

YYYY_MMDD _HHMM _esoLogfile
where;

YYYY = current year
MMDD = current month and date
HHMM = current hour and minute

Thefilewill be located under SHOME/.eso_system .

—  Further information about the EM 1002 file systemisprovided in
the System Administration chapter in the EM 1002 Maintenance
Manual.
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Storage Location

Purpose

The purpose of the Stor age L ocation dialogue box isto allow you
to control the location of the variousfiles generated by the survey.

—  Anoverviewof thefiletypesandtheir default locationispresented
in the System Administration chapter in the EM 1002
Maintenance Manual.

The dialogue box is split in five parts; four are used to control the
locations of thefiletypes, whilethefifth allowsyouto navigate on
the system hard disk.

Storage Location Setup

Raw Data (RAWDATAHOME)
Current Location:

— Location Selector

Filter

/datal/raw

‘ /export/home/em1002/*

Use location from Selector

Survey Data (PROCHOME)
Current Location:

/datal/proc ‘ dt
.eso_system
Use location from Selector | .eso_system.990201

Shared Data (SHAREDHOME)
Current Location:

[datatshared | EE—=

Use location from Selector |

Selection

Exported Data (XYZHOME) ‘/export/home/em 1002/* ‘

Current Location:

‘ /datal/xyz ‘
_
| Use location from Selector |

(CD4737)

Figure 29 - The Storage Location dialogue box,
example.

Raw Data

The text box is used to identify the preferred location of the Raw
Data files. Enter the folder identification directly, or use the
L ocation Selector to navigate. Press the Set L ocation button to

apply.

Survey Data

Thetext box isusedtoidentify the preferred | ocation of the Survey
Data files. Enter the folder identification directly, or use the
L ocation Selector to navigate. Press the Set L ocation button to

apply.
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Shared Data

Thetext box isusedtoidentify the preferred | ocation of the Shared
Data files. Enter the folder identification directly, or use the
L ocation Selector to navigate. Press the Set L ocation button to

apply.
Exported Data
The text box is used to identify the preferred location of the

Exported Datafiles. Enter thefolder identification directly, or use
the L ocation Selector to navigate. Pressthe Set L ocation button

to apply.

Location Selector

The Location Selector options are used to navigate on your
system’ sharddisk tolocate and/or create dedicated foldersfor your
datafiles.

Filter - Thistext box is used to define directory and/or filename
filters in order to specify profile listings for specific file names.
You can for exampl e reduce the selection to anamed directory and
sound velocity profileswith extensionsendingwith* .svp, or depth
files with extensions ending on *.depth. The following wildcard
characters are accepted:

* (representing any sequence of characters)
? (representing any single character).

The files conforming to the filter are shown in the list box to the
right. Thefilter is activated by pressing Enter on the keyboard or
by clicking on the Filter button at the bottom of the dialogue box.

Directories - This box displays the current directories. Double-
click on a directory name to jump further down in the directory
structure. To move“up” inthedirectory structure, double-click on
the directory name with the “/..” ending.

Files- Thisbox liststheavailablefilesin thecurrent directory. The
listing may be limited if afilter has been defined.

Selection - Thistext box isused for direct entry of requested file
name, or to define afilter to narrow down the list of files.

Acceptance

OK - This button allows you to accept the defined locations and
close the dial ogue box.

Cancdl - Thisbutton alowsyouto cancel al actions, and closethe
dialogue box without applying any changes.

Help - This button provides on-line help.
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Exit

Thisfinal choice on the File menu allowsyou to exit the EM 1002
launchpad. You are presented with three choices. All will first
check if the echo sounder is still running, and if a survey isin
progress.

If the last file is not an .asvp file, awarning will be given. There
will be three choises. Confirm, Select and Ignore.
Exit Launchpad

Thisoption will close al the programs controlled by the EM 1002
Launchpad. Youwill however still belogged inontheworkstation.

Exit Launchpad & Logout

Thisoption will close all the programs controlled by the EM 1002
Launchpad, and you will be logged out from the workstation. It
will not check if other non-EM 1002 programs are running.

Exit Launchpad & Power Down

Thisoption will close al the programs controlled by the EM 1002
Launchpad, you will be logged out from the workstation, and the
system will then automatically power down. It will not check if
other non-EM 1002 programs are running. If the Power Admin
utility is installed on the workstation it will record the current
settings and save them. When the system is switched on again, it
will restore these settings automatically.

The Power Admin utility is only available on workstations
supplied by Sun. Refer to the applicable Sun documentation for a
description of this function.

91



EM 1002 / Base version

92

Layout and configuration

Overview

The layout of the EM 1002 windows and the way they are
positioned within the four workspaces may be saved into
individual files for each system operator. One factory default
configuration is also available.

The following options are available on the menu:
* Save default layout

* Save operator’s layout

* Read default layout

* Read operator’ s layout

* Read factory default layout

* Sounder Status Configuration

* Save Sounder Status Configuration

* Sensor Status Configuration

* Save Sensor Status Configuration

The options are explained on the next pages.

Save default layout

Each user organisation can defineits own default layout. Oncethe
decided layout has been defined, it is saved with this command
option.

Save operator’s layout

Each user can define a persona default layout. Once the decided
layout has been defined, it is saved with this command option.

Read default layout
Use this command to read the user organisation’s default layour.

Read operator’s layout

Use this command to read the user’s personal default layout. To
access the layout, it isimportant to apply the same operator name
as when the layout was created.

Read factory default layout

Usethiscommand to read the default layout created by Kongsberg
Simrad AS.
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Sounder Status Config...

To access the Sounder Status Configuration dialogue box,
choose the Sounder Status Configuration choice on the L ayout &
Config menu on the Launchpad.

—| Status Configuration BE
— Echo Sounder Status Felds
Each menu below corresponds to an item in the sounder status area
in the Launchpad. Use ‘Layout & Config->3ave Sounder Status Config’
to save your sounder status configuration.
Any changes are reflected immediately.
Sound Speed At Transducer — | Fing Freguency — |
Sounder Ping Mode = | Mo. Of Beams — |
fcross (Swath) = | Depth To Mommal Incidence |
Center Depth = | Normal Incidence Backscatter - |
Coverage = | Oblique Backscatter — |
Ping Mo. = | fhsomption Coeffisient — |

Figure 30 - The Sounder Satus Configuration dialogue box

Each box in the Launchpad's Echo Sounder group displays
selected system status parameters. Using this dialogue box, you
can redefine which parameters you wish to have displayed. The
positioning of the buttons reflect the text boxes in the Echo
Sounder group.

Click on the small rectangle in each button to access the list of
choices. The same list is presented for al the buttons. The choice
you make isimmediately applied to the Launchpad.

To savethe chosen configuration, select the Save Sounder Status
Config command on the Layout & Config menu.

—  Refer to page 68 for a description of the Echo Sounder group on
the Launchpad, and a list of the parameter options available.

—  Refer to page 103 for details about the Status Display dialogue
box, and descriptions of the various parameters.

Save Sounder Status Config

This command saves the chosen configuration for status
information in the Echo Sounder group.
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Sensor Status Configuration

This command opens the Sensor Satus Configuration dialogue
box.

Sensor Status Configuration

— Sensor Status Fields

Each menu below corresponds to an item in the Sensor

Status area in the Launchpad. Use ‘Layout & Config ->

Save Sensor Status Config’ to save your sensor status
configuration.

Any changes are reflected immediately.

| Roll o | Tide o |
‘ Pitch = ‘ ‘ Sound Speed Probe ™ ‘
‘ Heave o ‘ ‘ Height Sensor I ‘
| Heading  — | | No.Of Satelltes = |
‘ Latitude ) ‘ ‘ Position Quality = ‘
| Longitude = | | Position HDOP = |

(CD4739)

Figure 31 - The Sensor Status Configuration
dialogue box

Each box in the Launchpad’'s Sensors group displays selected
sensor status parameters. Using thisdial oguebox, you canredefine
which parameters you wish to have displayed. The positioning of
the buttons reflect the text boxes in the Sensor s group.

Click on the small rectangle in each button to access the list of
choices. Thesamellist is presented for al the buttons. The choice
you make isimmediately applied to the Launchpad.’

To save the chosen configuration, select the Save Sensor Status
Config command on the Layout & Config menu.

—  Refer to page 70 for a description of the Sensors... group on the
Launchpad, and a list of the parameter options available.

—  Refer to page 103 for details about the Status Display dialogue
box, and descriptions of the various parameters.
Save Sensor Status Config

This command saves the chosen configuration for status
information in the Sensor s group.
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Options

Overview
The Options menu contains the following choices:

* User preferences
* Logging
» Datagram subscriptions

The options in the User preferences dialogue box allows you to
define certain alarms and default settings.

—  Refer to page 96.

The options in the Logging dialogue box alows you to select
which data you will log to disk, and select optional datagrams to
be logged.

—  Refer to page 98.

The optionsin the Datagram subscriptions dialogue box allows
you to select which datagrams that shall be distributed where.

—  Refer to page 99.
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User preferences

Purpose

Thisdialogue box allowsyou to make anumber of default settings
to your echo sounder. The modifications you do are implemented
immediately.

User Preferences

Lat./Long. Display Format: | 60.333° —

Sound Speed Max. Offset: ‘ Alarm disabled — ‘

Auto Logging Interval: ‘ 30min & ‘

Dgrm.Dispatch Period: ‘ 1 min = ‘

[ ] Sensor Audible Alarm
[ ] Show Line Statistics
[ ] Exceeded Profile Depth Alarm

(CD4509B)

Figure 32 - User preferences

Lat/Long Display Format

This option defines the format of the position coordinates shown
in the Status Display. The following formats are available:

* 60.333° (Decimal degrees)

* 60°20.00" (Degrees and decimal minutes)

* 60°20'00" (Degrees, minutes and decimal seconds)

Sound Speed Max Offset

This option is used to enable an darm if the sound speed value
measured by the sensor at the transducer depth differs from the
value defined at the same depth in the current sound speed profile.

Auto Logging Interval

This option sets the time interval used when auto logging is
enabled, or it disables the auto logging feature altogether. The
interval defines the maximum time alowed for a survey line. A
new lineis started automatically when thistime limit is reached.

Datagram Dispatch Period

This option sets the interval between periodic datagram dispatch
of selected datagram output.

850-160977/E



Launchpad and Status Display

850-160977/E

—  Refer to Datagram subscriptions on page 99.

Sensor Audible Alarm

This option enables the audible alarm for missing sensor input.
When the system does not log, these alarms are only issued to the
Status Display asawarning, but assoon aslogging isactivated, the
alarm switchesto an error situation which defaultsto useaaudible
signa. The audible signal may be disabled with this switch.

Show Line Statistics

When alineisterminated, afile containing statistical information
about the line is generated. You may toggle viewing this
information automatically using this switch.

Exceeded Profile Depth Alarm

This option enables an darm if the latest measured water depth
exceeds the depth limit of the sound speed profile. Alarm if latest
measured depth is larger than largest depth from measured/set
value of sound profile. This is independent of the sound profile
being extended automatically.
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Logging

The L ogging dialogue box contains menus for selecting
* Logging media

* Optiona Datagrams for logging

All the options in this window are automatically saved to disk to
be used as defaults at the next startup.

— Logging

— Logging Media
¥ Raw Data To Disk
_| 3urvey Format To Disk

— Optional Datagrams
# Seabed Image
_| Central Beams

_E w

Figure 33 - The Logging dial ogue box
Logging media

Raw data to disk - Thisoption is always enabled, and it can not
be deactivated.

Survey format to disk - Disabling this function should only be
done if disk-space is limited. Doing this will disable al
geographically referenced displays.

Optional datagrams

In addition to the default datagrams logged during a survey, you
may specify one or more of the listed optiona datagrams.

* Seabed Image (must be chosen for Sonar Image to display
properly)

—  Refer to Seabed Image datagram information in the Datagram
Formats chapter in the EM 1002 Maintenance Manual.

* Central Beams
—  Central Beamsis not implemented for EM 1002.
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Datagram subscriptions

Description

This dialogue box is used to define which datagrams are sent to
which subscribers. They can be sent to external Ethernet or to
programs on the operator station. Thisis not used for data output
on serid (lines) ports.

* Thedatagramssent totheUser defined subscriber aresent tothe
| Paddressesand port numbersspecifiedinthel P addressesand
| P Port no fields described below.

* The datagrams sent to the System defined subscribers are sent
to the other applications running on the EM 1002 system. You
cannot modify these settings, the information provided is for
verification only.

This information is used to maintain the datagram subscription
setup file. Thisfile contains the following:

* Name of program (The program is called a’ subscriber’)
* |P address of program

* Port number of program

* List of datagrams subscribed to

The subscriber list is maintai ned with aset of commands available
from the Subscriber Options menu directly below thelist.

Theinitial content of the setup file defines the system programs.
These are programswith datagram setups that cannot be modified.

For the user defined subscribers, you may enter any number of
subscribers, and use the commands and options available to
maintain these entries.

When defining a new subscriber, the Workstation’s |P address is
used as default. The next available port is automatically inserted.
You may change any of these parameters at any time.

* A non-periodic subscriber may select to receive one or more
of the datagrams in the Datagrams list (to the right). Every
datagram of the specified type issued by the EM 1002 will be
sent to the subscriber.

* A periodic subscriber may only receive the installation and
sound speed datagrams. Only one or both of these two
datagrams will be issued by the EM 1002 on an operator
controlled interval. This interval is defined in the User
preferences diadogue box using the Datagram Dispatch
Period setting.
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Datagram 5Su

HatﬁDepilﬂ

ddsPeriodic Raw Sound Speed
ddsRemote Height
Hull Angle (EM1002)
PIR ')
Scope Setup (1)
Sound 8. Profile  (P)
Sound 8. Profile OLD (P)
Start (Installation) (P)
Stop (Installation) (P)
Seabed Image

N57.237.1.30 Hhntiine
3cope

197.237.255.259 Position

Depth

Single Beam Depth
Raw Range and Angles
Central Beams
Surface Sound Speed

Figure 34 - The Datagram Subcriptions dial ogue box

—  Refer to page 96 for a description of the User preferences
dialogue box.

If the periodic user has selected one or more of the periodic
datagrams, the system automatically enables the periodic timer. If
you de-select al the periodic datagrams, the periodic timer is
deactivated.

The Datagrams list contains the Start and Stop datagram. They
are used to toggle logging on/off by the system. They arebasically
identical, except for the datagram identifier. Either of these two
datagrams may be referred to as the Installation datagram,
because they both contain the current installation settings of the
system.
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The IP Addresses list is maintained with a set of commands
availablefrom the | P addresses Options menu directly below the
list. These commands are:

e Add IP address
¢ Remove IP address
* Modify IP address

There are no restrictions for adding | P addresses.|t is not possible
to Remove or Modify an address that is used by one or more of
system programs.

A modified setup is not effectuated until the Apply button is
sel ected and then only after you have confirmed the modifications.

Subscribers
The following options are available in the Subscriber s group.

User - Press this button to access the user defined subscribers.
System - Pressthis button to view the system defined subscribers.

Subscriber mode - Thisisan information field. When one of the
subscribers listed immediately below is selected, the subscriber’s
datagram dispatch mode is presented. The modes are either
periodic or non-periodic.

Subscriber options - This selector controlswhat you can do with
user defined subscribers.

* Add - Define a new non-periodic subscriber to receive
datagrams from the system. A small dialogue box appears to
accept the name of the new subscriber. You can use any name
you like, but maximum 30 alphanumerical characters.

* Add periodic - Add a new periodic subscriber to receive
datagrams from the system. A small dialogue box appears to
accept the name of the new subscriber. You can use any name
you like, but maximum 30 a phanumerical characters.

* Remove - Delete an existing subscriber. A small dialogue box
appears to list the names of the subscribers. Select the
subscriber you wish to remove

* Rename - Change the name of an existing subscriber. A small
text box appearsto list the names of the subscribers. Select the
subscriber you wish to rename

IP Addresses
The following options are available in the | P Addresses group.

| P addressesoptions- Thisselector controlsthe | P addressesused
to reach the user defined subscribers.
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* Add - Define anew |IP address to be used by the system.
* Remove - Delete an existing |P address
* Maodify - Change an exisiting | P address to another value.

IP Port no.

Select an |P address from the list. Enter the port number required
to reach the selected | P address.

Datagrams
Thisfield lists the available datagrams.
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Overview

The EM 1002 Status Display is brought up if you click on any of
the following * name buttons” in the EM 1002 L aunchpad:

¢ Echo sounder...
* Operator Station...
e Sensors...

Once up, the Status Display will automatically bring the selected
information into view. The Status Display isby default resident in
the Survey workspace. It will also pop up to give error messages.

The Status Display window contains two fields; the Satus field
with the necessary information provided, and the M essage field
with the latest messages displayed. You can scroll through both
fields.

All messages generated by the system are automatically stored in
the message | og.
The bottom of the message field contains three buttons:

* Clear - to empty the message field in the window.
* Ackn.Error - to acknowledge anew error report.
* Help - provides on-line help

Echo sounder

Introduction

The Status Display for EM 1002 echo sounder statusis shownin
the figure below. It provides auto-mode actual parameters and
system status.

Auto-mode Actual Parameters

The shown values are dynamic and updated continuously. The
settings are made automatically by the system.

—  Abrieftechnical backgroundfor thevarioustechnical parameters
can be found in the Technical References chapter on page 357.

Depth to Normal Incidence - Current value in meters.
Normal Incidence Backscatter - Current valuein dB.
Oblique Backscatter - Current value in dB.

Coverage- Thecurrent port sideand startboard side (respectively)
angular coverage in degrees.
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— & Echo Sounder
— Auto-mode Actual Parameters
Depth To Hormal Incidence: 0

Hormal Incidence Backscatter: 0
Oblique Backscatter: 0
Coverage 66/70 de Fized Gain: G dB
Sounder Mode: Mormal

TRU OK Sounder Inactive B3P OK
Fing Mo: 930 Depth: 0.00 m
Beams: 07246 ACKosS: 0.0/0.0 m

Load: 31% 3v. At Trans: 0.0 mfs
Ping Rate: 0

Curr. Profile: 1500.asvp

Figure 35 - The Echo Sounder parameters, example.

Tx Power Att - The current attentuation of the output power.
Fixed Gain - Thisfield displays the current fixed gain in dB.

Sounder mode - Current operational mode

EM 1002 System status

The following information is provided. The text on green
background means that the function is operationa. The valuesare
dynamic, and are updated continuously.

TRU OK - Feedback from the Built-In Self Test (BIST) system
with he current operational status of the EM 1002 Transceiver
Unit/Processing Unit. The field is green when al is OK, and red
when there is no contact.

Sounder Active/lnactive - Feedback from the Built-In Self Test
(BIST) with the current operational status of the echo sounder. If
amalfunction occurs, or the sounder is switched off, the message
Sounder inactive appears.
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BSP OK - Feedback from the Built-In Self Test (BIST) with the
current status of the Beamforming Single Processing in the EM
1002 . Thefield isgreen when all is OK, and red when thereisno
contact.

Other status parameters

Ping no - Thisisasequentia counter. The number increaseswith
1 for every new echo sounder transmission. Itisset to O every time
you switch on the Transceiver Unit, or automatically when it
reaches 65535.

Beams - The number on the left side of the slash indicates the
number of beams with valid bottom detection in the current ping.
while the right number presents the maximum possible number of
beamsin the present operational mode. Usethisasaquality control
measure.

Load - Current processing unit load. The value is presented as a
percentage of maximum load (100%).

Ping rate - Ping frequency, i.e. the number of echo sounder
transmissions made every second. The ping frequency is adjusted
by the system according to the current depth. The value displayed
should therefore correspond to the water depth, as deeper water
will usually result in fewer pings per second.

Depth - Current depth straight down under the vessel’s keel.

Across - Current swath width in metersto port and starboard sides
respectively.

Sv At Trans - The current sound speed at the transducer depth.
Thismay comefrom asensor, from the sound speed profile, or can
be set manually.

Current profile - File name to identify the current sound speed
profile used by the EM 1002 system.

Operator Station

Introduction
The Status Display for the Operator Station is shown on page 106.

The following fields are used:
* Logging selections

e System

* Tapeoptions

* Programs
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* Storage Locations & Remaining Disk Space

—' Operator Station |
—Logging Selections

Raw To Disk

[ surv. Form. To Disk
O Raw To Tape

System

CPU Load:
Free Swap:
Free Memory:

—Tape Options

Tape Size: 2.5GByte
@ Rewind

O continue

O Append

Logging Inactive

—Programs

- A2

- | (R e

4] |&

=<

Raw data:

——Storage Locations & Remaining Disk Space

[1444Mb, /datal/iraw

Survey Format to Disk

1444Mb, /datal/proc

Shared data:

1444Mb, /datal/shared

XYZ data:

1444Mb, /datalixyz

Root Partition:

[74Mb, /

(CD4348b)

Figure 36 - Operator Sation parameters

Logging selections

The following incidents are provided:

* Raw to Disk: The raw datagrams from the survey are logged

onto the workstation harddisk.

* Survey Format to Disk: The datagrams are logged in
Kongsberg Simrad Survey format onto the harddisk.

Raw to Disk is always enabled. The Survey Format to Disk
should normally be on, as the program’s geographical displays

require these data to be functional .

—  Further information about the raw and survey datagram for mats
are found in the Datagram Formats chapter in the EM 1002
Maintenance Manual.
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System
The following information is provided (the values are dynamic,
and are updated continuously):

* CPUload: Thecurrentload of the Operator Station’ sCPU. The
value is presented as a percentage of maximum load (100%)

* FreeSwap : Thisisthe current size of the system’s swap file.
A large swap fileisadvantageous. It should typically be at | east
twice the size of the system’ sinitial memory.

* FreeMemory : The current size of the free memory the CPU
canuse. A largefree memory is advantageous. The amount will
vary, but it should not normally fall below 10% of theinstalled
memory capacity.

Programs

All the programs installed on the EM 1002 Operator Station are
shown with the same icons as used on the Launchpad. The border
colour of each icon shows you the status of each program:

* Noborder : The program isinactive
* Green border : The programis active

* Red border : The program is active, but has issued awarning
message

Storage Locations & Remaining disk space

These fields display the current storage locations for the various
named filesand theremaining disk space onthe EM 1002 Operator
Station and/or the peripheral logging devices. If al filesarelogged
on the same disk or disk partitions, the values presented are
identical. If you log to different disks or disk partitions, you will
see the status of each of them.

* Raw data : Remaining space on the chosen disk for raw data
logging.

* Survey Format to Disk : Remaining space on the chosen disk
for Survey Format logging.

* Shared Data : Remaining space on the chosen disk for Shared
Data logging.

* XYZ Data: Remaining space onthechosendisk for XYZ Data
logging.

* Root partition : Remaining space on the system disk.

If any of these disks (or disk partitions) are filled up to maximum

allowed level, the system will issue appropriate warnings. When

50 Mb spaceremains, ayellow colour appears. When 10 Mb space
remains, ared colour appears.
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Sensors

Introduction

Thispart of the Status Display presents current information about
the sensors.

Sensors

— Sensor Data

Time:\

Roll: |

Pitch:|

Heave: |

Heading: |

No. Of Sat:|

Pos. (H)DOP: |

GPS mode: |

Probe SV: |

Probe Depth: |

Tide:|

~Input Status

] Pos. Port 1
] Pos. Port 3
[ ] Pos. Port 4

[ ] Pos. Ethernet

[ ] Attitude
|| Heading
] Clock

] Depth/Height

L] 1PPS

Lat.:|

Long.: |

(CD4349D - EM 120)

Figure 37 - Sensor status parameters

Sensor data
The following information is provided (the values are dynamic,

and are updated continuously):
Time - Thisisthe current system time.

Roll - Thisisthecurrent roll of the vessd corrected for roll offset

in the motion sensor.

Pitch - Thisis the current pitch of the vessal corrected for pitch

offset in the motion sensor.

Heave - This is the current heave of the transmit transducer

positive downwards and with lever arm corrections applied.

Heading - Thisis the current heading of the vessel corrected for

heading offset in the active heading sensor.
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No. of Sat - The actual number of positioning satellites curently
detected by the positioning system

Pos (H)DOP - The current HDOP (Horizontal Dilution Of
Precision) value from the positioning system.

Pos. Quality - Thisisanindicator for the relative accuracy of the
current position. The value is calculated from information in the
position telegrams. A low value is good, and presents accuracy
measured in meters.

Probe SV / Sound Speed Probe - The current sound speed
measured by the sound speed probe at the depth displayed in the
Probe depth box.

Probe depth - the current depth of the sound speed probe.
Tide - This value presents the current tide.
Latitude (L at) - Thisvalue presents the vessal’s current latitude.

Longitude (Long) - This value presents the vessel’s current
longitude.

Note: SIMRAD 90 position format datagrams do not contain (H)DOP or
number of satellites.

Input status

Thefollowing information is provided. Grey colour is used for an
input not in use, while green means that the sensor input isin use
and working well. Red colour is used to indicate an input sensor
supposed to bein use, but not receiving any data.

Position Port 1/3/4/Ether net - indicatesif the positioning system
isactive (or not) on seria ports 1, 3 or 4 or Ethernet

Attitude - indicates if the attitude sensor input is working or not.
Heading - indicatesif the heading sensor input isworking or not.
Clock - indicates if the external clock input isworking or not.
Depth / Height - indicatesif the externa sensor isworking or not.
1 PPS - indicates if 1PPS isworking or not.
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Introduction

Purpose

The purpose of this chapter is to provide detailed information
about the commands and parameter settings in the EM 1002
installation, test and runtime setup dialogue boxes. These are dll
accessed from the Runtime M enu window.

The following topics are covered:

* Overview (page 111)
* Runtime Menu (page 113)
* Instalation Menu (page 124)
* Manua control (page 140)
e Simulator (page 143)
* Built-In Self Test (page 145)

Note that the EM 1002 system comprises several additional
graphical applications. These are explained in separate chaptersin
this manual.

Access

The Runtime Menu dialogue box is started automatically when the
EM 1002 is started, and it is by default placed in MBES
Workspace. If you closeit by accident during a logging session,
you can restart it by clicking theicon inthe Program group onthe
EM 1002 Launchpad. You may accessthe RuntimeMenu at any
timeif itisrequired to adjust certain parameters, but under normal
operating conditions these settings should be defined while not
logging and then remain unchanged during logging.
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Purpose

All setup for the EM 1002 is accessed through the Runtime Menu
dialogue box. The purpose of the Runtime Menu dialogue box is
to alow you to modify the parameters used by the EM 1002
multibeam echo sounder during operation as conditions change.
These parameters are important because they define how the
system and its peripheral sensors operate.

* Runtime Menu consisting of
- Sounder Main
- Sound speed
- Filtering
- Absorption Coeffisient
- Seabed Imaging

Main menu

The main menu bar on the top of the Runtime Menu dial ogue box
contains three options:

* File
¢ Show
* Hep

File
When you select File on the menu bar, the following commands
appear on the drop-down menu:

* Read

¢ Open...
* Save

* Saveas..

Read

Select Read to open the current set of previously defined
parameters saved on the hard disk.

Open...

Select Open... to retrieve a chosen set of previously defined
parameters saved on the hard disk.
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Once the system is enabled to accept changes to the operation
parameters, you are prompted with a small window to select a
setup file.

Save...

Usethisoption to save al the current operating parameters on the
system’s default user setup file. Note that the file will be updated
permanently. No warnings are given before you replace the
existing file with the new set of parameters.

esoEM1002setup.runtime.YYYY mmdd hhmm

Save as...

Use this option to save all the current operating parameters as a
new parameter setup file you can define for your own use or for a
specific installation.

Show

The Show menu allows you to choose between the various views.
The following options are available on the menu:

* Runtime Parameters (page 113)
* |nstallation Parameters... (page 124)
* Testing (page 145)
- Manual Control (page 140)
- Simulator (page 143)
- BIST (page 145)
Help

This option provides on-line documentation.
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Overview
The Runtime Menu is available by default.

EM 1002 Runtime Menu, File: asabEMT 002 Setu p,runtime

Figure 38 - The Runtime menu dialogue box
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The dialogue box gives you access to the following parameter
groups:

* Sounder Main

* Sector Coverage

* Sound Speed

* Filtering

* Absorption coefficient

* Seabed Imaging

All these parameter groups are visible simultaneously.

Sounder Main

Overview
These parameters allow you to:

* definethe ping mode, the desired swath coverage and the beam
spacing

* define maximum port and starboard coverage.

* define the maximum and minimum depth for the echo sounder

» force adesired depth

— Sounder Main

— Sector Coverage Min Depth: 5 AY
Maz Port Angle (deg): 70 AY| Max Depth: 300 AY
Max Starboard Angle (deg): |70 A Y

Max Port Coverage (m): 6500 A
Ping Mode: Auto -

‘

Max Starboard Coverage (m): 500 AY

Angular Coverage: Auto
Beam Spacing: Equidistant

Figure 39 - The EM 1002 Sounder Main field

Ping mode

This parameter defines the operational mode of the EM 1002
multibeam echo sounder. You can select any of the following
settings:

e Auto
e Shallow
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e Medium

. Deep

During normal operating conditions, you areadvised to set theping
mode to Auto. The system will then automatically use the most
appropriate mode, and - if necessary - switch between the modes
to obtain maximum coverage.

Sector Coverage
This parameter specifies the level of filtering of the heading.

Max port / starboard angle

These parameters allow you to define the maximum swath width
by setting the maximum port and starboard angles. The valuesare
entered in degrees.

Max coverage port / starboard

This parameter allows you to define the maximum swath width to
each side by selecting values in meters. The port and starboard
angles (as defined above) will then be adjusted accordingly by the
system. To make use of these settings, you must set Angular
Coverageto Auto.

Angular coverage

Manual - If Angular Coverageis set to manual, the values defined
as Max port and starboard angle above (in degrees) are used
directly. The Max coverage port and starboard settings (in
meters) are not used in this case. Be aware that the outermost
beams may be lost if the angular coverage set is larger than the
coverage capability at the current depth.

Auto- If Angular Coverageisset to Auto, the maximum coverages
(in meters) and the maximum angleswill set the swath width limit.
The actual angular coverage will always be set so that almost all
the beams have valid detections. You may observe this in the
Launchpad’ secho sounder status display, asthe numbers of beams
accepted should amost equal to the number of beams available.

Beam spacing

Depending on the purpose of the survey, you may define the
distribution of the beams on the seafloor.

Equidistant - This setting gives a uniform distribution of
soundings on the seafloor, and it is the normal mode for a
bathymetric survey.

Equiangle - The beams are distributed with an equal angular
spacing based on the angular coverage used. This gives many
soundingsclosetothecentreof thesurvey line, and few ontheedge
of the swath.
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In-between - Earlier the equiangle beam spacing was
recommended for seabed imaginery. However, the very few
soundings on the edge of the swath reduced the accuray of the
imaginery positioning, and makes them not so good for
bathymetry. Thus this in-between mode is introduced, giving a
higher density inthe central part of the swath (near-equiangle) and
a acceptable density in the outermost parts (near-equidistant).

Minimum and Maximum Depth

These parameters allow you to define the operational depth range.
This range should normally be wide enough to cover al depths
encountered during the survey, as only depths within this range
will be accepted by the system.

A narrow range will help the system in bottom tracking under
difficult conditions. Exceptionally, it may be necessary to
temporarily narrow the range to assist the system in bottom
tracking. However, you must then monitor the actual depth closely,
and adjust the depth window as often as required.

It is very important that valid depths are entered here when the
echo sounder starts 'pinging’. If the bottom depth exceeds the
limits with more than 10%, the sounder will not lock. It may
therefore be useful to enter larger valuesin thebeginning to accept
a more dynamic depth, even though this may slow down theinitial
bottom detection when the systemis started.

If the bottom depth exceeds the limits given here it will ssimply
loose track. The true depth should therefore be monitored closely,
and compared with the settings here during the survey.
Minimum Depth (m)

Set the minimum limit of the depth range.

Maximum Depth (m)
Set the maximum limit of the depth range.

Force Depth

When the echo sounder is switched on and starts transmitting, or
if it looses the bottom track, you may sometimes find that it has
problems in finding or recovering the bottom. This happens
typically at extreme depths, and especialy if there is a lot of
acousticinterferenceor if thewater isvery aerated. In order to help
it, you can then enter the correct depth. This depth may be taken
from your navigational charts, or from a navigation sounder
elsewhere on the vessal. Forcing the depth will cause the system
to set its gain and range windows accordingly, and ignore its own
findings about where the bottom is.

850-160977/E



Operation menus

850-160977/E

Sound Speed

Overview

This parameter group has two subgroups:
* Sound Speed Profile

* Sound Speed at Transducer

* SeaTemp at Transducer

— Sound Speed
— Sound Speed Profile

Current Sound Profile: E'|5|]|] .asvp
— Sound Speed at Transducer
From FProfile —
Sensor Offset (mfs): 0.0
Sound Speed {m/s): 1500.0
Filter (s): 50 ! ‘§|

Figure 40 - The Sound Speed field

Sound Speed Profile

The Sound Speed Profile parameter alowsyou to select the sound
speed profileto beusedinthe EM 1002’ sdepth calcul ations. These
calculationsare based upon ray bending theory, and theimportance
of acorrect sound speed profile can not be underrated.

Theaccuracy of the depth data obtained from the systemisusually
critically dependent upon the use of a correct sound speed profile.
You must ascertain that the applied profile always corresponds to
thereal conditions. Ontheaverageerrorsin thesound speed profile
should not be larger than about 0.5 m/s.

Sound speed profiles are organized as separatefiles. These may be
edited with the Sound Speed Profile (SSP) Editor. New profiles
may be created with the editor or imported into the system from
another computer or sound speed probe.

—  The SSP Editor is described on page 321.
Current Sound Profile

Thisbuttonis pressed to select and make active anew sound speed
profile.

When this button is pressed, a standard file selection box appears.
This box is used to select afile and make the sound speed profile
active.

—  HowtousetheFile selection dialogue box is described on page
41.
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To select anew sound profile, click on the arrow on the right side
of the name field and then click on the appropriate sound speed
profile file name.

A warning will begivenif the profileismorethan 24 hoursold, or
if there exists a newer profile.

Sound Speed at Transducer

When the surface sound speed varies much with time, position and
especially with tilted sonar head(s), it isrecommended to install a
sound speed sensor close to the transducer face!

Thisis especially important for a curved transducer as used with
the EM 1002..
—  Sound speed errors are described on page 350.

The sound speed value from the sensor will automatically be used
as first value in the sound speed profile for depth/raybending
calculations and for beam steering.

Thiscan bedisabled by theUse Transducer Dept. parameter inthe
Show->Test-> Manual Control window, but this is not
recommended.

The sound speed sensor at the transducer may al so be used asatool
to giveawarning when the sound speed profileisvarying too much
from the real-time value from the transducer sensor, provided this
isset inthe option menu. If the deviationistoo large, anew profile
should be taken.

To select the source for the Sound Speed at Transducer depths,
select any of these three options:
From Profile

The system will use the active sound speed profile to derive the
sound speed near the EM 1002 Sonar Head. If no matching depth
isfound in the profile, an interpolated value is used.

From Sensor

The readout from the specific sensor is used.
Manual
The EM 1002 system will use the sound speed you define.

The manual setting isintended only for experienced operators!

Sensor Offset (m/s)

This control is used to set a correction offset if the From sensor
sourceischosen. Theoffset will beadded to the sound speed values
received from the sound speed sensor.
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When a new profile is taken into use, always set the offset so that
the sensor valueisthe same asthat in the profile at the transducer
depth. Thisismost easily done by switching between deriving the
sound speed at the transducer depth fromthe profile and fromthe
sensor as the offset is changed.

Sound Speed (m/s)

To set the sound speed at transducer directly to afixed value. This
functionis only used if Manual is selected.

Filter(s)

If From Sensor isselected, thelength of thefiltering of the sensor
datacan be selected (1-60 seconds). This also setsthe update rate.

Sea Temp. at Transducer

The transducer has a coating with a sound speed which differs
significantly from water sound speed. Aselectronic beam steering
is used for all beam angles larger than 50°, outer beam pointing
angle accuracy is dependent on the coating sound speed being
known to the system. As this sound speed is temperature
dependent, the coating temperature must be known to the system.
To give the system the coating temperature, a sound speed probe
a the transducer depth may be equipped with an additional
temperature sensor. The temperature sensor may otherwise be
manually set or alternatively bederived from the sound speedif the
salinity isknown. Thelatter isrecommended in open water where
salinity does not vary, otherwise the use of a combined sound
speed/temperature probe is recommended.

From Sensor
The readout from the temperature sensor is used.

From Salinity

When From is set to “Salinity”, the salinity value you enter here
will be used together with sound speed at transducer depth to
calculate temperature.

From Manual

The sea temperature you enter will be used.
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Filtering

Overview

Thereisawaysasmall risk of fal sedetectionsin amultibeam echo
sounder. This is due to external factors such as fish shodls,
acoustical interference from other systems, passing over vessel
wakes, etc. According to bottom conditions, you can apply the
included filters to assist the system in discriminating against
erroneous measurements. It is recommended to try different filter
settings than the standards only if the occurrence of false
detections istoo high to be acceptable.

— Filtering

Spike Rilter Strength: Medium —

W Slope | Sector Tracking

Range Gate: Small

—fbsorption Coeffisient
_| From profile
Ahsorption (dBfkm):

30.00

HI/LO Freq. AbsC. Ratio (%): 3104 AY
— Seabed Imaging
TVYG Crossover (deq.): 75 AY

Figure 41 - Filtering, Absorption Coeffisient and
Seabed Imaging fields

The recommended settings are:

Spike Filter Strength:
Slope:

Sector Tracking:

* Range gate:

Medium
On

On
Normal

The bottom detection is performed in two passes in each ping.
Filtering is performed after every pass.

* Thefirst passisdoneon al beamsindividually.

* The second pass is done only on beams which lack valid
detection. However, the system then uses relaxed acceptance
criteria within range windows derived from neighbouring
beams with accepted detection.

Itisalwaysbeneficial to eliminate erroneous measurementsbefore
postprocessing. In addition, if a false detection in a beam is
eliminated inthefirst pass, avalid detection may beacquiredinthe

second pass.
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Spike Filter Strength

This selector button isused to define to what degree anon-smooth
bottom isto be accepted. Thefilter remove beamswith depthsthat
deviate too much from a smoothed bottom profile as derived from
the detected beams. The stronger filtering, the less deviation is
accepted.

If you select Off, no filtering will takes place. Recommended
setting isMedium.

To detect an object (for example awreck) on aflat seabed, it may
be necessary to switch thisfilter off to detect the object properly.

Slope

With this filter enabled, the EM 1002 system checks for bottom
slopesthat tilt inwards. These slant towardsthevessel, and they are
removed because the filter requires that the athwartships distance
increases for every beam from the centre. Such detections are
normally false, and after removal a new bottom detection is
performed searching for avalue with increased range.

The detection should be
TX Sector on the right side of this
vertical line.
Beam 'N'
Erroneous detection
Bottom PN (CD3557)

850-160977/E

Figure 42 - Jopefilter principles

This Slope filter should normally be enabled.
—  The Slopefilter isdescribed visually in figure 42.

Sector tracking

This setting does not affect the depth measurements, only the
backscatter strengths.
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Range gate

When the system detects the bottom, it will perform the search
within a predefined depth window, where the depth limits are
based on the information from the previous pings. The range gate
setting is used to determine the size of this window, and you may
choose between theese settings;

e small
e norma
* large

If the depth varies considerably (more than 10%) it may be useful
to select alarge range gate, but this may also increase the chance
for false echoes from side lobes, interference or other noise
SOurces.

Selecting alargerange gate may reducethe ping rate slightly when
operating in shallow waters.

The EM 1002 transmitter operates with three pulses within each
ping when the coverage exceeds 100 degrees. Thissetting will turn
on an automatic gain compensation to avoid gain steps between
these sectors. During normal operations, the Sector Tracking
should beon. However, if the survey specificationsdemand afully
calibrated system for seabed image data, this function should be
turned off.

Absorption Coefficient

The setting in this field is used to define a value for the average
absorption coefficient through the water column at 95 kHz.

— Ahsomption Coeffisient
_| From profile
Ahsorption (dBfkm): 30.00
HI/LO Freq. AbsC. Ratio (%): 104 AY

— 3eabed Imaging

TVG Crossover {degq.): 25 AY

Figure 43 - Absor ption Coefficient
and Seabed Imaging.
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The absorption coefficient depends upon depth, water
temperature, salinity and frequency. A correct value is important
with respect to the validity of the bottom backscatter data
measured by the system.

—  Absorption coefficients are described in more detail on page 365.

The Absorption Coefficient can be entered manualy or can be
calculated from an Absorption Coefficient profile.

The Absorption Coefficient values can be cal culated from a sound
speed profile that includes information necessary to calculate an
Absorption Profile. Usethe Auto command to activate use of such
a profile, which will increase the accuracy of the bottom
reflectivity data. If Auto is selected, the absorption coefficient
value displayed will change continuously depending upon the
depth.

Thesystem containsadefault absorption coefficient profile. If you
have not measured your own profile, Kongsberg Simrad
recommendsthat you DO NOT usethedefault profileby selecting
Auto.

HI / LO frequency ratio

Because the EM 1002 uses two different frequencies (93 and 98
kHz), the absorption coeffisient will vary slightly (for example 30
db/km for 93 kHz, 31.2 db/km for 98 kHz). Theratio of the HI/LO
frequenciesisto be set in thisfield.

Seabed Imaging

TVG Crossover

This value is used to define the angle at which the bottom
backscatter can be assumed to not be affected by the strong
increase at normal incidence. The optimum crossover angle will
vary with the bottom type.

For seabed imaging, it isimportant to adjust this angle so that a
minimum of angle-dependent amplitude variation is seen in the
Seabed Image data display. Thisisto give best use of its dynamic
range. The bottom backscatter strengthsin the ping display are not
affected by this setting.
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Installation Menu

Overview

The Installation Menu is accessed from the Runtime Menu
dialogue box by sdlecting Installation Parameters from the
Show menu. The Runtime Menu is started automatically when
the echo sounder is started, but you can also open it from the
Launchpad.

You may usethelnstallation M enu dialogue box at any timeif it
is required to adjust certain parameters, but under normal
operating conditions these settings should not be tampered with.
The parameters are controlled with a password.

Once activated, a large window opens to view al the settings
simultanously. This window gives you access to the following
parameters:

* TRU Input Interfaces

* Active Systems

* Motion Sensor

* Height Sensor

» Stand-Alone Heading Sensor
* Clock

* Misc. External Trigging

* Sensor Location

* Instalation Angles

e System Parameters

The top of the Installation Menu dialogue box contains the
following options in the main menu bar:

* File
* Edit
* Help

Main menu

File

When you select File on the main menu, the following menu
appears:

* Read
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* Open...

* Save
Saveas...
Close window

Read

Select Read to open the current set of previously defined
parameters saved on the hard disk. Before you can read this setup
file, you need to enablethe EM 1002 to accept changes. To do this,
select Edit onthemenu bar and choose Edit enable. Seebelow for
further information.

Open...

Select Open... to retrieve a chosen set of previously defined
parameters saved on the hard disk. Before you can open a
parameter setup file, you need to enable the EM 1002 to accept
changes. To do this, select Edit on the menu bar and choose Edit
enable. See below for further information. Once the system is
enabled to accept changes to the installation parameters, you are
prompted with a small window to select a setup file.

Save...

Usethisoptionto saveall thecurrent install ation parametersonthe
system’ s default user setup file. Note that the file will be updated
permanently. No warnings are given before you replace the
existing file with the new set of parameters.

Save as...

Use this option to save al the current installation parameters as a
new parameter setup file you can define for your own use or for a
specific installation.

Close window

Usethis option to close the I nstallation M enu dial ogue box. You
can reopen it by selectiong Installation Parameters from the
Show menu.

Edit

The Edit option on the main menu bar contains one option: Edit
enable.

Edit enable

Before you can change anything in the Installation Setup window,
you need to enable the EM 1002 to accept changes to the
installation parameters. To do this, you must select Edit enable,
and then enter the password.
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If a password does not exist, you are prompted to enter one. Note
that this password is common for all EM 1002 operators.

Further information about this password isfound in the System Administration
chapter inthe EM 1002 Maintenance Manual.

Help
This option provides on-line documentation.

TRU Input Interfaces

Overview

The EM 1002 Transceiver Unit is equipped with four serial ports
tointerface external timecritical sensors. These parameter settings
allow you to select which sensors are connected to the various
ports. The dialogue is also used to set the communication
parameters for each selected interface port.

* A separate heading sensor is not required if the heading is
available from the motion sensor.

* Up to three positioning system may be connected to the EM
1002 Processing Unit and logged, but only one of these can be
active at any onetime.

* Two heading sensors may be used (one with the motion sensor
data), but only one can be active a any onetime.

* A third positioning system may be used on the Ethernet.

* Two motion sensors may be used, but only one can be active at
any given time.

* Only one clock input is allowed.

* On one port severa sensors may be connected provided their
datagram formulas have clearly defined start and stop
characters (such as NMEA datagrams). However, not more
than one sensor of aspecific type, such asapositioning system,
is allowed per port.

Several input typesareavailable, and thelist presented will depend
ontheserial port you sel ected and the settingsmadefor positioning
system and heading system input.

Port1: is initially available for general purpose, such as a
positioning system, external clock or heading sensor.
Itisnormally allocated for a positioning system. It will
not accept inputs from motion sensors.

Port2: is reserved for the motion sensor. No other sensor
type may be connected to this port.
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— TRU Input Interfaces
Input On: | Port 1 :ll

— Parity

(ONone @ Odd (O Even

~ Stop Bits ——— —~Data Bits

O2 @1 O7 @s

— Baud Rate

(01200 @ 2400 (O 4800

(O 9600 (O 19200

~ Input Formats, Serial Port 1

‘ Reset Selections

(O Simrad90 Positions
O GGA Positions

@ GGA - RTK Positions
O GGK Positions

(] GST Pos. Quality

] NMEA 0183 DBS Depth
] NMEA 0183 DPT Depth
(] Height

] HDT Heading

] ZDA Clock

(CD4353EB)

Figure 44 - TRU Input Interfaces

Port 3 : is initially available for general purpose, such as a
positioning system, external clock or heading sensor.
However, if the heading is retrieved from an SKR
80/82 (oran LR 40/60) gyrocompass (repeater), it can
only be connected to this port. Also a second motion
sensor can only be connected to this port.

Port 4: is initially available for general purpose, such as a
positioning system, external clock or heading sensor.
It is often connected to an external clock.

Theexternal clock isusually not required, unlessthetiming of the
position data relative to the depth data demands one, or if it is
wanted as the source for the setting of the system clock.
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—  Seethe description of the Position delay on page 130.

Input On

This selector button is used to select which of the four interfaces
to display in the dialogue box shall apply to.

Serial line specifications

Parity - Use these buttons to select the parity for the currently
selected serial port.

Sop Bits - Use these buttons to select the number of stop bitsfor
the currently selected seria port.

Data Bits - Use these buttons to select the number of data bitsfor
the currently selected seria port.

Baud Rate - Use this selector to define the baud rate for the
currently selected seria port.

Input formats, Serial Port 1/2/3/4/Ethernet

This area allows you to define what type of externa sensor is
connected to the serial interface port you selected with the I nput
On button.

Inputs in the following formats are avail able:
e Simrad90 Positions

* GGA Positions

* GGA - RTK Positions

* GGK Positions

* GST Pos. Quality

* NMEA 0183 DBS Depth

* NMEA 1083 DPT Depth

* Height

* HDT Heading

* ZDA Clock

* Attitude (on port 2 or 3)

* MK39 (only on Port 3)

* Motion sensor 2 (only on Port 3)

* SKR Gyrocompass (only on port 3)

Refer to EM 1002 in chapter Datagram Formatsin the EM 1002
Maintenance manual for a description of these formats.
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Positioning Systems

Overview

You can connect three positioning systems to the EM 1002
multibeam echo sounder, but only one of them can be active at any
one time. One positioning system may be connected on Ethernet
instead of serial line. For each of these positioning systems, you
need to define certain basic parameters.

— Positioning Systems

Pos. System On:  Port1 —
Time To Use: 3ystem |

_| Pos. Motion Correction

Position Delay (s): 0.00

Datuim: WGS g4 =

Major Axis: 6376137.000
Flattening : 298.257223563

Figure 45 - Positioning Systems

Positioning System On

Up to three positioning systems may be defined. Data from all of
them are logged, and may be used in post-processing. However,
only the positioning system you have selected as “active” will be
used by the EM 1002 system in its real -time displays.

—  Refer to page 131 for a description of the Active Positioning
System parameter s where the selection is made.

Use this selector to choose which positioning system you wish to
ater the parameters for. The positioning system is thus not
identified by its name, but by the serial line it is connected to.

The following ports are available:
* Portl
* Port3
* Port4
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¢ FEthernet

Time To Use

Usually the system’ sinternal time should be used during logging,
since the clock reference then will be identical for both positions
and depths. Any time delay in the positioning system and the data
transmission from the sensor must be taken into account. Thisis
done by defining afixed average position delay.

If thisdelay isnot sufficiently constant - and provided that thetime
stamp in the position datagram is the time when the position was
valid - the input datagram’ s time stamp may be used. However, it
must then be assumed that the EM 1002 and the positioning system
clock are both synchronized with the 1PPS signal, and that any
time difference between the two clocks are entered as a position
delay.

—  For more information on timing, refer to page 360.

System  The EM 1002 will use its own internal time stamp
when applying positions to the realtime display.

Datagram This choice allows the use of the time stamp in the
input datagram when applying positions to the
realtime display.

Both time stamps are stored, so the choices made can beredonein
post processing!

Pos. Motion Correction

When the vessel moves dueto roll, pitch and heave the antennaon
the positioning system moves as well. This parameter allows the
system to compensate for this movement by adjusting the values
from the positioning system based on the current information from
the motion sensor(s).

Correct timing of the positions is very important if motion
correction isto improve position accuracy.

Position Delay

This parameter is used to define the “age” of the position in the
position datagrams.

The relative timing of vessel position data and system depth data
iscritical to thetotal achievable accuracy. The best solutionisif it
can be assured that the position datagrams are a\ways received by
the system with afixed and sufficiently constant age with respect
to the time of validity of the enclosed positions. This age is the
position delay to be entered. Such a solution will make the use of
any clock synchronization of the system with the positioning
system unnecessary.
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Datum

This parameter enables you to select which datum the positioning
system uses. The datum specific parameters are also shown in the
window. These describe the ellipsoid that defines the datum.

* Maor Axis
* Flattening

Active Systems

Active Positioning System On

This selector button is used to choose which positioning system
you wish to use as the active positioning system. The positioning
systemisthus not identified by its name, but by the serial lineitis
connected to.

* Portl

* Port3

* Port4

* Ethernet

—Active Systems

Active Pos. Sys. On: Port1 |

Active Heading On: Port 2 |
Motion Sensor On: Port 2 o |

Figure 46 - Active Positioning System

Active Pos Filtering

The Active Pos Filtering makes it possible to filter the position
data. Thisisdonein real-time.

Pos Filtering

Selecting this button makes it possible to remove spikes from
positioning data.

Ships Max Speed (kn)

Toremovethe spikesfrom the positioning data, you need to set the
limit in knots for the spikes to be removed.
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Figure 47 - Active Pos. Filtering

Motion Sensor

Overview

The motion sensor is presumed to measure the vessel attitude of
some specified point on thevessel. The sensor must thusbealigned
with the vessel, not the system’s transducer(s). Any angular
transformationsrequired dueto thetransducer(s) not being aligned
parallel with the vessel’ sforward axis will be done by the system.

If the motion sensor is programmed to calculate attitude at a
different location than where it actually is mounted, this must be
taken into account when describing the motion/attitude sensor
location. The“virtual” site must then be entered, not thereal one.

The roll reference plane convention used by the sensor may be
defined in two ways, both are handled by the system.

Figure 48 - The Motion Sensor
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Offset Angles

Roll Offset (deq)

Thissetting isused to set acorrection offset for roll valuesreceived
from the Motion Sensor.

The offset will be added to the roll values received from the
Motion Sensor. If theroll offset isfound using the system’ sbuilt-in
calibration utility it should be applied without any change of sign.

Pitch Offset (deq)

This setting is used to set a correction offset for pitch values
received from the Motion Sensor.

The offset will be added to the pitch values received from the
Motion Sensor. If the pitch offset is found using the system’s
built-in calibration utility it should be applied without any change
of sign.

Heading Offset (deq)

Thissettingisused to set acorrection offset for any heading values
received from the Motion Sensor.

The offset will be added to the heading values received from the
Motion Sensor. If the heading offset is found using the system’s
built-in calibration utility it should be applied without any change
of sign. If the heading offset is found by other methods, for
example by a calibration with the vessel tied to a quay:

* apositive offset must be entered if the sensor reading is too
“small” with respect to the true heading.

* anegative offset must be entered if the sensor reading is too
“large” with respect to the true heading.

Delay

This parameter is used to define the expected time delay of the
motion data.

If thedatafrom theattitude sensor aredel ayed with respect towhen
they were valid, this may be corrected by the system provided the
delay is known. This delay may be due to filtering and/or
processing time in the sensor, and should be provided by its
manufacturer. Some sensors are able to compensate for such
delays by aprediction, but it is not advisable to use such afeature.

Roll Scaling

It has been found that at extreme and rapid roll some motion
sensorscan giveasdlight overshoot. A small changein scaling may
improve the results.
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Roll Reference

This selector button is used to define the reference plane against
which the angle for roll is measured.

Horizontal (Hippy) - Select this dternative if roll is measured
against the horizontal plane, i.e. against the plane normal to the
gravity vector. Thisisthe convention used by the Hippy 120, often
emulated by other sensors.

Pitch Roll axis plane - Select this alternative if roll is measured
against a plane defined as horizontal in the acrosstrack direction,
but following the vessel pitch in the alongtrack direction, i.e. asa
rotation around the forward axis of the vessel coordinate system.
Thisisthe convention usually used by inertial systemssuch asthe
POS/MV (the Tate-Bryant convention).

Stand-Alone Heading Sensor

Overview

The EM 1002 system must have access to the vessel’s current
heading. Thedatamay bereceived from the motion sensor, or from
another sensor (for exampleagyrocompassor adual GPSreciever
system).

Stand-Alone Heading Sensor
Heading Offset {deq): p.oo

Figure 49 - Sand-alone heading sensor

Heading Offset

Thisselector isused to set acorrection offset for the heading values
received from the Heading Sensor.

The offset will be added to the values recelved from the heading
sensor. If the heading offset is found using the system’s built-in
calibration utility it should be applied without any change of sign.
If the heading offset is found by other methods, for example by a
calibration with the vessel tied to aquay:

* apositive offset must be entered if the sensor reading is too
“small” with respect to the true heading.

* anegative offset must be entered if the sensor reading is too
“large” with respect to the true heading.
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Clock

Overview

The EM 1002 system has an internal clock with 1 millisecond
resolution. This clock is used to time stamp all logged data. The
drift of theinternal clock can be severa seconds per day. Theclock
may be synchronized to an external 1 pulse per second (1PPS)
signal. Thissignal will then determinethe clock’ sdrift rate, andin
practice reduce it to zero using a GPS receiver as source.

You may set the internal clock’ s date and time to the values found
in the datagrams sent to the system, either from a connected
external clock or fromthe positioning system, or tothat of theclock
in the Operator Station.

— Clock

3et source: Operator Station -

Clock Offset: | 00:00:00

_| 1PPS 3ync

Figure 50 - The Clock

Such setting is only alowed while defining a new survey. The
relative time stamp values will then be constant (without any
“jumps”) throughout each survey.

At power on the system will also set it’s clock in accordance with
the option chosen here.

For moreinformation about timing, pleaserefer to the Clockinthe
Datagramformats chapter in the EM 1002 Maintenance manual.

Set Source

This selector is used to define the source for the synchronization
of date and time. The following options are available:

» Externa clock (UTC timereceived in ZDA format)
* Operator Station
* Active Positioning System

Clock Offset

This offset value is applied to the source time. Use it to offset the
source time to the local time or whatever time zone you require.
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1PPS Sync

Click to turn on the 1 pulse per second externa clock
synchronization.

Misc. External trigging

Thisoption enablesexternal trigging of the EM 1002 echo sounder
system.

Misc

_| Extemal Trigging

Figure 51 - External triggering

More about the External Triggering can be found in the EM 1002
Maintenance Manual.

Sensor Location

Overview

In order to make accurate measurements, the EM 1002 must know
the physical location of all the sensors and its own transducers.

Theselocationsmust berel ated to thevessel’ sreference point. The
position of each system must therefore be given as aforward (X),
downward (Z) and starboard (Y) position relative to the reference
point. The coordinate system assumes that the X-axis follows the
vessel’ skeel, and that the X-Y planeis horizontal while the vessel
isin normal trim.

—  Thevessel’ scoordinate systemand referencepointisdescribedin
the EM 1002 Installation manual.

Positioning systems

These settings are used to define the physical location of the
selected positioning system’s antenna. The downward positions
arerequiredif RTK isto beused to position the bottom with respect
to adatum vertically.

The downward position will also be used if the positions are to be
corrected for vessel attitude. Thisrequiresthat the actual physical
antenna position is entered and that the given position is at the
antenna.
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— aensor Location

All Locations in meters.
Forward (X) Starboard (Y) Downward (£)

Pos.. Port1 | D.00 .00 0.00
Pos., Port3 | 0.00 0.00 0.00
Pos., Port4 | 0.00 0.00 0.00
Pos., Ethemet 10.00 0.00 0.00
Transducer: 305 0.10 2.00
Motion Sensor: 0.00 0.00 0.00
WateHine: 1.65

Figure 52 - Sensor Location

The position data you define here may however not necessarily
always be the physical location of the antenna. This is because
settingsin the positioning system’ s own software can redefine the
location of the antenna. The XY values of the soundings are
referred to the location of the active positioning system, and it is
this “virtual” position that you must enter.

Transducer

Use these settings to define the physical location of the lowest
point of the transducer array.

Motion sensor

The Motion Sensor parameters alow you to define where the
sensor is physically located, or where its data are valid.

Waterline

Enter thevessel’ swaterline (in normal trim) related to thevessel’s
reference point. The value should be an average of two
measurements; one on each side of the vessel. The measurement
must be made at the same aongship location as the physical
location of the motion sensor.

If the vessal’ s deplacement or trim changes during a survey, this
value must be updated accordingly.
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Installation Angles

Overview

After the installation of a transducer array, it must be measured
accurately to find the angles between the transducer and the vessel
coordinate system.

Transducer

Use this setting to enter the install ation angles. These settings are
normally entered onceandfor al, but if the vessel undergoesmajor
repair or maintenance and the array is moved, al the installation
checks must be repeated and new angles defined.

System Parameters

Overview

These are general system parameters. These settings are normally
entered once and for all.

— 3ystem Parameters
Hull Unit Included: ) ¥&s [ Ha

L Oinet fden i il

Gain Offset {dB): fo
HifLo Frg. Gain Diff: 2.0
Outer heam angle offset: .00

Figure 53 - System Parameters

Hull Unit included

The EM 1002 may be supplied with or without a hull unit with
mechanical pitch compensation. Set Yes or No here as applicable
with your system.

Tilt Offset (deg)

This setting isused to compensate for afixed tilt setting of the hull
unit.

Gain Offset (dB)

Thissetting alowsyou to compensate for again offset between the
system and any differencein its backscatter measurement and any
other systemsyou wnat to use asareference. The gain offset may
need changing with the aging of the system transducer(s).
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HI / LO Frequency Gain Difference

The system uses three sectors with ahigher frequency (98 kHz) in
the middle and alower in the outer two (93 kHz). Depending on
the actual transducer, this may result in a gain difference in the
backscatter measurements. The HI / LO Frequency Gain
Difference parameter will alow you to compensate for this
difference.

Outer beam angle offset

The pointing angles of the outer beams of the EM 1002 depend on
the sound speed of thetransducer coating material. Thisparameter
will allow you to add a correction for this effect. The value may
need changing with transducer aging and sea temperature (a
compensation for temperatureisbuilt into the system software, but
it may not be 100% effective). The actual parameter value must
befound by estimating the beam pointing angle error in degrees by
comparing the depths measured in th eouter beams to those of the
beams. This is most easily done by running two lines
perpendicularly and using the roll calibration applications to find
the beam pointing angle offset.
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Overview

TheManual Control optionsareavailableonthe Test, Simulator
and Manual Control dialogue window.

Using the Manual Control options, you can overrun severa of the
parameters set automatically by the echo sounder. We strongly
advice you not to do this unless you are very familiar with the
system, and well aware of the consequences these changes may

have on your survey.

EM1 002 Test, Simulator & Manual Control

Figure 54 - The Manual Control field
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Manual Control

Tracking

This setting isused to control the bottom tracking method used by
the EM 1002 system.

The available options represent different degrees of automatic
control. Bottom tracking requires good estimates of the rangesto
the bottom and bottom backscattering strength which again are
used to set the system gain. These values may either be set by you,
or automatically estimated by the system.

Manual

The automatic control of the Fixed Gain, Oblique Backscatter,
Normal Incidence Backscatter level and the TX power levd, is
disabled. The values entered by you will be used instead.

No bottom tracking will be performed, the range gates will be set
assuming a horizontal bottom at the depth specified by the Depth
To Normal Incidence parameter.

Range Only
The system will perform normal bottom tracking.

As in manual, the automatic control of the Fixed Gain, Oblique
Backscatter, Normal Incidence Backscatter level and the TX
power level, is disabled. The values entered by you will be used
instead.

Range & Gain

With thissetting the system will do bottom tracking and control the
gain fully automatic. Thisisthe normal setting.

The selected option should normally be Range & Gain. Other
alternatives should only be selected for test purposes, or under
exceptional conditions if the automatic bottom tracking is not
working properly.

Depth to Normal Incidence

The strongest echo from the bottom isusually thefirst echo which
arrives from where the sound pulse hits the bottom
perpendicularly. The model uses two parameters to describe this
echo:

* Depth (equal to range on flat bottom) to normal incidence
* Normal incidence backscatter strength

The Depth to normal incidence parameter is used only if tracking
issettoManual. Thisparameter will be used asthedepth to set the
range gates, and for the TV G calculations.
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Oblique Backscatter

This parameter is used to set a value for the oblique backscatter
strength.

As the incidence angle decreases, the echo strength falls rapidly.
From about 10 to 25 degrees (depending on bottom type) it may be
modelled by the geometry and a single parameter: the oblique
backscatter strength. The model used in the system assumes the
bottom backscatter strength to vary linearly with incidence angle
upto 25 degrees, and to decreasein accordancewith Lambert’ slaw
for larger angles. In addition the model assumes the bottom to be
flat, and that the signadl is attenuated by spherical spreading and
absorption loss in the water column. Thevalueisused only if the
tracking mode is set to Manual or Range only.

Normal Incidence Backscatter

Thisparameter isused to defineavaluefor the backscatter strength
at normal incidence. The value is used only if the tracking mode
isset to Manual or Range only.

Fixed Gain

The preamplifier system has two independent gain controls; a
fixed gain consistent during each ping, and the TVG (Time
Variable Gain) setting implemented in the system software. Use
thisselector to set thevalue of thefixed gain. Thevalueisused only
if the tracking mode is set to Manual or Range only.

TX Power

You can set this parameter if you need to reduce the output power
from the EM 1002 system. The normal setting is Full, you can
reduceit to -10dB or -20dB. Thisvaueisused only if Tracking
isset to Manual or Range only.

Use transducer depth sound speed in raybending
calculations

If this function is activated, the sound speed measured at the
transducer depth is used as the start point for the raybending
calculations. It is strongly recommended to have this option
activated.
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4.6

Note:
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Simulator

Overview

The Simulator options are available on the Test, Simulator and
Manual Control dialogue window.

Thebuilt-insimulator allowsyou to practiseyour skillsontheecho
sounder system even without leaving port. You can also use it to
train new operators, or to perform troubleshooting on an external
logging and display system. Theartificial bottom generated by the
simulator is not advanced, but it allows you to define afew basic
parameters.

—| W Simulator

0 Off ) Enabled

Min Depth (m): 390 AY Step Along (%): |0 AY

Max Depth (m): 390 | AY Slant Across (deg): D AY

Figure 55 - Smulator

How it works

The Simulator simply creates a flat, artificial bottom. You can
mani pul ate the bottom depth properties by setting the parameters
described below.

The simulator islocated in the Sonar Head, and when runnning, it
will test most of the EM 1002. Only the transmit and recieve part
will not be tested. If the sound speed profile is different from the
transducer depth sound speed, the bottom will be curved.

Please be aware that the Smulator does not work in real time, it
will have a reduced ping rate.

Simulator
Off - Click to switch the ssmulator off.

Enabled - Click to switch the simulator on. To start the Simulator
you must start it from the L aunchpad.

Minimum depth - Changethis parameter to modify the minimum
depth of the simulated bottom.

Maximum depth - Changethisparameter to modify themaximum
depth of the simulated bottom.

Sep Along - This setting determines how much the depth shall
change from ping to ping. The depth will automatically change
from the minimum to the maximum setting, and then be reduced

again.
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Slant Across - Change this parameter to modify the across slant
angle of the simulated bottom.
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4.7 Built-In Self Test

Note:
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Overview

The Built-In Self Test options are available on the Test,
Simulator and M anual Control dialoguebox. To accessthisbox,
select it on the Show menu in the Runtime M enu menu bar.

TheBuilt-In Self Test options provideanumber of automatic tests
that may be started to check the operation of the echo sounder
system.

You can a so enable atest to be performed every timeyou start the
system. Test results are displayed in the dialogue box’ s text box.

Test, Simulator & Manual Control

Figure 56 - The Built-In Self Test options

To operate the BIST system, the echo sounder must be in standby
mode (not pinging), and logging must be off.

Execute All

This button alows you to run al the built-in test programs
automatically. The tests are rune one by one, and the results are
shown in the messagefield at the bottom of thewindow. Notethat
thisis arather time consuming task, especially the Tx channel.
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BIST At Startup

When thisfunction isenabled, the system runs most of the built-in
test programs automatically when the system is switched on. The
tests are run one by one, and the results are shown in the message
field at the bottom of the window.

Independent of this setting, the Operator Station softwareissuesa
“power up” BIST request to the Transceiver Unit when the
Operator Station starts the EM 1002 operator interface. This
verifies the operation of the Transceiver Unit and the software.
This power-up test must be successfully completed in order to
operate the system.

Reset

Pressthisbuttonto eraseall the current information in the message
field.

Print

Pressthisbutton to print al the current information in the message
field. The output is automaticaly sent to the default printer
connected to the system.

Write To File

Pressthisbutton to print al the current information in the message
fieldto atext file. A small dialogue box opensto let you select file
name and location. The file format is normal ASCII.

—  For more information about the file system, please refer to the

System Administration chapter in the EM 1002 Maintenance
manual.

BIST Options

Overview

When you run the built-in test programs, you can either run all the
test automatically (by pushing the Execute All button described
above), or you can select which parts of the EM 1002 system you
wish to test. The options available here allows you to test
individual functionsand hardwareitems. Note that efficient use of
these parametersareonly possibleif you haveageneral knowledge
of the EM 1002 design. The descriptions here are are only for
general information.

—  For more detailed descriptions, refer to the EM 1002
Maintenance manual.

SW Version
Presents the software versions of the processors in the system.
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Note:
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TRU Power

This test checks the low voltage power supply in the EM 1002
Transceiver Unit. All the output levels are tested.

RX Noise Level

The level is normally higher at shallow waters due to reflections
of the ship’s noice from the bottom. This noise, the flow noice,
normally increases with the ship’s speed.

This test measures the noise level on al the receiver channels.

* The average equivalent isotropic noise level for al channels.
(Typical valueis45-50 dB ref 1V per uPascal).

* The equivalent isotropic noise level for each receiver channel
(ref 1V per uPascal)
BSP

This test check the Beamformer and Signal Processing circuit
boardsin the EM 1002 Transciever Unit.

TX Power

This test checks the high voltage power supply in the EM 1002
Transceiver Unit. All the output levels are tested.

This test may take several minutes!

TX RAM

This test checks the memory on the transmitter boards in the
Tranciever Unit.

Cal. Offsets

Factory calibration values for the transducer are stored in the
transducer unit. This test displays these values.

SPRX / BSP Link

Thistest checksthe communication between the Signal Processing
Receiver and the Beamformer and Signa Processing circuit
boards.

SPRX

This test checks the SPRX processor board. The SPRX is
controlling the data aquisition and the transmitter.

Rx Channels

A test signal isinjected individually to al 128 reciever channels.
The amplitude and phase response is checked.
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TX via RX

This test checks al the transmitter channels through the water to
a neighbouring reciever. One pulse is transmitted at a time using
onetransmitter element only. Notethat thistest canlast for severd
minutes.

Hull Unit (HU)
Thisisatest of the processor board (SPS) in the Hull Unit.

HU MOSINT2
Test of the driver circuit to the Hull Unit step motors.

HU Servo

This drives the Hull Unit to vertical then to +/- 5 degrees off and
back.

Message field
The reports issued by the built-in test programs are shown here.
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5 I/0 INTERFACES

5.1 Overview

Various data may be imported to or exported from the EM 1002
Operator Station on seria lines. Theimported datamay comefrom
another computer (inwhich case specific formats must be used) or
directly from sensors.

The I/O Interfaces dialogue box functions are used to set up the
serid lines. Thedialogue box is accessed directly from theicon on
the EM 1002 L aunchpad.

In this chapter you will find

* |/O functions and main window
* Menu commands

* Operational procedures
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5.2 I/0 functions

The 1/0 functions are enabled by selecting the corresponding
option button beside the function name. A green button indicates
that thefunctioniscurrently active. Thedifferent I/O functionsare
listed by group as follows:

/0 Interfaces

LT —C S

Fized Depth Probes
)

'
Profile Input

Datagram Input

Datagram Output

Figure 57 - 1/O Interfaces dialogue box

Fixed Depth Probes:

* SV Smart Probe Input - sound speed probe

* SV & T Smart Probe Input - sound speed and temperature probe
* SV & P Smart Probe Input - sound speed and pressure probe
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Profile Input:

SV & P Smart Probe Profiling - sampleaprofileusing AML SV
& P probe

SV PlusProbe Profiling - generate aprofile using datacollected
with the AML SV Plus probe

AML Calc Format Profile
KS SSP Profile Datagram
Kongsberg Simrad ASCII Profile Datagram
Kongsberg Simrad Binary Profile Datagram

Datagram Input:

Tide

Datagram Output:

NMEA DPT - depth of most vertical beam
NMEA APB - position with respect to the active survey line

Only one Fixed Depth Probe may be chosen at atime. All other
functions can be combined as desired, depending on available 1/0O
interfaces.
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5.3 Menu commands
The menu includes the following commands:

File
- Save - saves current settings
- Read - allowsyou retrieve previous vaues
- Exit - closes the I/O Interfaces dialogue box

Edit
- Device Setup...

Choose Edit->Device Setup... from the menu to control the
parameters of each 1/0 function. The Device Setup dial ogue box
allows you to associate each of the available functions with an
input device. For most functions, thisisaserial port, but the AM L
Calc Format Profile, the KSI SSP Profile Datagram and
SIMRAD ASCII and Binary Profile Datagramsinput functions
may in addition be set up to the Ethernet.

—  Seedescription below.

Probe

- ProbeControls...
—  Seedescription below.
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Edit menu

Device Setup

Device Setup

Figure 58 - The Device Setup dialogue
box

To modify the device setup for any given function, select the
function from the /O Functions button at the top of the dialogue
box. Thevariousfieldsanditemsavailablefor selectionin Device
Used are then updated according to the 1/0 Function chosen.

Options for controlling the associated device are:
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Probe

* Probe Type: Use this selector to define whether the probe is
Autonomousor Configurable. An Autonomous probe sendsout
dataautomatically when power isapplied, aConfigurable probe
requires commands from the system to provide data.

* Parity: Use these option buttons to select the parity for the
currently selected device.

* Stop Bits: Usethese option buttonsto sel ect the number of stop
bits for the currently selected device.

* DataBits: Usetheseoption buttonsto select the number of data
bits for the currently selected device.

e Baudrate: Use this sdlector to define the baudrate for the
currently selected device.

Allinputisverifiedfor theappropriateread & writeaccessasgiven
by the currently selected I/O Function and appropriate warnings
are issued if necessary.

Itispossibleto verify deviceinput inthe Raw I nput Verification,
All Devices field and to verify the device output in the Output
Verification, All Devices window.

Probe Controls

Sound Speed Profile Input

The EM 1002 may receive the sound speed profiles from either a
combined sound velocity and depth/pressure sensor, or from an
external computer. The only separate sensors currently accepted
by the EM 1002 software are the Applied Microsystem’s Smart
SV&P Probe and the SV Plus Probe. Profiles loaded from an
external computer are only accepted if they conform to the CALC
format defined in the Applied Microsystem's Tota System
Software, or to proprietary formats defined by Kongsberg Simrad.
They are the SSP format, the SIMRAD ASCII format originally
defined for the EA500, and the SIMRAD Binary format originaly
defied for the EM12 and also used by the EM 950/1000. These
formatsaremoreuseful thantheother formats, asthey also support
sound speed i nput, absorption coefficient, temperatureand salinity
as afunction of the depth. From these data, both sound speed and
absorption coefficient profiles may be generated.
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Note:

SV & P Smart Probe Profile Input

When SV & P Smart ProbeProfiling isenabled under Profiling
Input, the SV & P Smart Probe Profile Input controls at the
bottom of the 1/O Interfaces dialogue box become active for
selection.

Device Contraols

_| 3¥ Plus Controls|

— W SV & P Smart Probe Profiling

Push To Start Logging Probe Data ‘

Probhe Depth {m):
Sound Speed (mfs):

ok |

Figure 59 - The Device controls dialogue box, SV & P Smart Probe
Profiling

Push to start Logging Probe Data

This button is used to start the collection of probe datain order to
established acomplete sound speed profile. The sampling process
runs until you press the button again.

Please note that the probe starts sampling data as soon as it is
enabeled in the main window!

Probe depth

This field displays the current probe depth as a function of the
pressure read by the sensor. The information is continuously
updated once the sensor is activated.

Sound speed

Thisfield displays the current sound speed as read by the sensor.
The information is continuously updated once the sensor is
activated.

5.5 Operational Procedures

850-160977/E

The following procedure alows you to collect the sound speed
profile using the Applied Microsystem’'s Smart SV&P Probe
connected to the EM 1002 Operator Station. The procedure
assumes that you have defined a serial line input for the probe.
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Open the I/O Interfaces on the EM 1002 Launchpad.
Click the SV& P Smart Probe Profiling option button.

Lower the probe to a stable position beneath the water
surface.

Apply power to the probe and wait for the displayed values
to stabilize.

Click Pushto Sart L ogging ProbeDatato activatethedata
logging. The button then turns green indicating logging is
active, and the label changesto Push to Stop.

Lower the probe to the required depth.

- The sinking speed should not exceed 1 m/s. Allow the
probeto sink freely, but try to keep an even movement.

Click Logging Probe Data - Push to Stop when the
probe has reached the required depth to terminate data
acquisition. The green colour is then switched off, and the
label changesto Push to Start L ogging Probe Data.

Note: There may be systematic differences in the measurement values
according to the up/down direction. Thisis due to the water flow
around the sensor. If thisisthe case, only data from one direction
should be measured!

Note: Also notethat if logging of dataisactivein both directions, all data
will be used!
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- Once the computer has collected al the data, it will
automatically start the SSP Editor. The profile you have
just collected will there be displayed for avisual check.

—  The SSP Editor is described on page 321.

- You may aso collect datawhen the probeis hoisted. You
must then press Use Sampled Values again (re-select) to
start a new data acquisition before hoisting. Click again
(deselect) just before the probe breaks the surface to
terminate the second data acquisition.

If required, modify the sound speed profile to remove
obvious erroneous measurements, or to correct for known
offsets.

- The procedure for this is given in the SSP Editor
instructions.

—  The SSP Editor is described on page 321.

Close the window by selecting the OK button.

- The sound speed profile is automatically saved on the
hard disk. Thefilenameisgenerated fromthe current date
and time.
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SV Plus Probe Input

TheSV PlusProbeisconfigured, monitored and managed fromthe
SV Plus Probe Profiling section of the Probe Controls window.
The section may be expanded or collapsed using the section title
button. The default stateis collapsed.

The section contains several subsections whose titles are used as
section titles bel ow.

The SV Plus probe comeswith anumber of configuration options,
most of which can be accessed from this window. For a complete
description of the SV Plus probe configuration, operation and
mai ntenance, pleaserefer to the manufacturers documentation that
comes with the probe.

During normal operation, available sensor data is logged to data
fileslocal to the probe. The data may be collected when the probe
isretrieved and connected to the workstation.

Please note that the probe must be connected to the workstation
with a special cable supplied with the probe in order to
communicate with the probe!

All commands issued to the probe is echoed in the Raw SV Plus
Input Verification area of this section, along with any probe
response or feedback to the issued command(s).

You may at any time select the Push To Monitor Probe button at
the top of the window to monitor the probe sampling. Sampling
will be performed according to the current probe configuration.

Show

The text field Show contains the following probe command
options.

Pressure

Displays one sample of pressure sensor data.
Temperature

Displays one sample of temperature data.
Date & Time

Displays probe’s current date and time.

Battery Status
Displays sensor battery data.

Sound Speed

Displays one sample of sound speed sensor data.
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Current Lodfile

Displaysname of filelocal to the probe containing probe sampling
data.

Current Sample Rate

Displays current probe sample rate.

One Scan
Displays one scan of data using the current setup.

Data Management
Fetch & convert Probe Data

Listsall fileslocal to theprobeavailablefor retrieval. Thefilesare
echoed in the input verification area and in a popup selection
window. Onefile at atime may be selected in this window. Each
filecontainsat |east one cast (sampling session) of data. When the
OK button is activated, the selected file of logged data is
transferred to the Operator Workstation, and converted to one or
more sound speed profiles.

Thefiles are named according to the date and time found for each
cast of data. The files are stored in the directory designated for
sound speed profiles used by the system. Whenever anew profile
isdownloaded through esol O, it will be copied to current raw data
directory in addition to SHAREDHOME. The sound speed
profiles may at any time be renamed, provided that the file
extension’.asvp’ iskept.

Fetch Probe Data

Lists al files local to the probe available for retrieval. Same as
above except filesare not converted but stay intheoriginal format.

Set Lodfile
Popsup awindow for input of afilenameto be used for storing data
locally in the probe. The naming syntax follows that of the DOS
operating system. Thefilenameis sent to the probe when sel ecting
the OK button. All subsequent data acquisition uses this file for
data storage.

List Lodfiles
Listsall datalogfiles currently present in the probe. Thefilelistis
displayed in the Raw SV PlusInput Verification area.

Initialize Probe

Resets probe settings to factory defaults, and clears the probe
memory. Since this operation destroys any data that you have
collected, averification box isdiplayed and theinitializecommand
isonly issued if the Yes button is selected.
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Device Controls

Figure 60 - The Device controls dialogue box, SV Plus
Probe Profiling.

Erase Lodfile

Listsall fileslocal to the probe available for erasure. Thefilesare
echoed in the input verification area and in a popup selection
window. Several files at atime may be selected in this window.
When the OK' button is activated, a verification box listing the
selected filesis presented. The erase commandisonly issuedif the
Yes -button is selected.
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Monitoring: Create Profile from Data

This option is used to switch On / Off logging of reatime data.
Realtime datais only available when the probe is deployed with a
communication cable attached. In addition, monitoring of probe
data must be activated. Thisis achieved by selecting the Push To
Monitor Probe button at the top of the SV Plus section. Sampled
data is converted to s sound speed profile when monitoring is
switched off by reselecting the same button - now titled
Monitoring Probe - Push To Stop.

Svync Probe Clock

In order to ensure correct timestamping of data, the probe clock
should be synchronized with the operators workstation clock once
for every recharge of the batteries. Use the Sync Probe Clock
button to perform this operation. The synchronization commandis
echoed in the input verification window.

Sampling Parameters

The frame titled Sampling Parameters contains the available
options which determines how the data acquisition is configured.
All options, including the interval option input fields, updates the
probe automatically. Please note, that the input fields need a
"Return’ from the keyboard to trigger the parameter download.
Alternatively, you may select the Apply Settingsto do the same.
Only relevant options may be sel ected at any time during the probe
configuration and setup.

The probe may basically perform logging of datain four different
modes:

¢ Time based
* Sound speed based
* Pressure based.

* Time Based combined with either a sound speed or pressure
trigger limit.

Time based

Use the Sample M ode option menu to select one of the following:
* Interval In Seconds and Samples per Second

* Interva In Minutes and Samples per Minute

* Interva In Hours and Samples per Hour

For dl of the above, you have to supply a time argument in the
Time Delta input field which controls how often a sampling and
logging is performed. The sound speed and pressure increments
are set to zero.
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TheUse Sound Speed Deltaand the Pressure Deltaoptionsinthe
Sampling By Time Extensions frame should both be desel ected.

Sound Speed based

Usethe Sample M ode option menu to select the By Sound Speed
option. This option configures the probe to sample continuously
and to log adata scan only when the sound speed has changed with
avalue specified in the Sound Speed Delta input field.

Pressure based

Use the Sample M ode option menu to select the By Pressure
option. This option configures the probe to sample continuously
and to log a data scan only when the pressure has changed with a
value specified in the Pressure Delta input field.

Time and sound speed / pressure based

Usethe Sample M ode option menu to select one of thetime based
sample options. Supply thetime argument inthe Time Deltainput
field. Then select either the Use Sound Speed I nterval or the Use
Pressure Interval option in the Sampling By Time Extensions
frame. Supply therelevant trigger limit in the Sound Speed Delta
or the Pressure Delta input field.

Probe will start sampling according to the time sample mode, and
will log data only when the change in sound speed or pressure is
as specified.

Pressure Offset

Asthesurface pressuremay vary, it isquiteimportant to supply the
probe with a pressure offset calibration value that will correct the
probe’ s readings of the pressure (and thereby the speed). Use the
input field titled Pressure Offset (in dBar) to supply the correct
value, and press the enter button. Alternatively, select the Apply
Settingsbutton to download the current configurationto the probe.

Raw SV Plus Input Verification

Aslong asthe probeis connected to the operator workstation with
a communication cable, it is possible to monitor the probe
sampling by selecting the Push To Monitor Probe button at the
top of thewindow. Thedataisdisplayedin Real Mode. Pleaserefer
to manufacturer’ s documentation for information of the format.

SV Plus Data

Theframetitled SV Plus Data displays datafrom the probewhen
it's connected to the workstation using a communication cable.
The available data types are depths, sound speed, pressure and
temperature. Decoded samples are displayed in the SV Plus Data
frame at the bottom of the SV Plus section of the window.
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6 PING DISPLAY

6.1 Purpose

The Ping Display presents a real-time view of the system
performance. Thedisplay showstheraw datafrom the system after
corrections have been applied for vessel attitude and sound speed.
Note that the data are de-sampled, which means that data are not
shown for every ping. You must define the actual update rate.

The following three default displays are shown initialy
* Crosstrack display
* Beam Intensity display
* Waterfall display
In addition, the following optional displays may be shown:
* Scopedisplay
* CCD Display (Colour Coded Depth)
* Time Based Displays
- Backscatter data versus time
- Across dataversustime

- Motion data and/or beam depth data versus time

The Crosstrack and CCD displays can present datain aper beam
mode, or in across per beam mode.

6.2 Overview
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Main menu

Whenyou start the Survey Display, themain Ping Display window
appears with al the individua information displays present. The
following elements are shown

* Menu bar
* Graphic presentation of the three default information displays

The menu along the top side of the Ping Display window controls
the display presentation. The Ping Display’s main window has a
menu bar with the following options

* File
—  Refer to page 180.
* Options
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—  Refer to page 180.
* Displays

—  Refer to page 187.
* Help
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Figure 61 - The Ping Display main
window

Crosstrack Display

Thisdisplay showsthe measured depthsin all beamsfrom the last
ping. Different colours are used to show if a beam has a valid
bottom detection, and if so what type of detection has been used:
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* Red to show beams with phase detection
* Blueto show beams with amplitude detection
* Beamswithout any detection are not shown

L egends describing these colour codes may be shown aong the
bottom of the display.

The display contains a depth scale along the righthand (vertical)
axisand beam numbersalong thehorizontal axis. Thesescalesmay
also be turned on or off using a popup parameter menu. Turning
legends and scales off will expand the display area containing the
depth curve.

Theautomatic scaling may be adjusted using the Depth deltafrom
the Crosstrack & Depth displays section in the Parameter
Window.

—  Please refer to page 170 for the Common display controls, and

page 172 for the popup parameters available for this display.

Youmay at any time switch Crosstrack presentation mode by using
the rightmost mouse-button and select wanted mode from the
display mode selection popup-menu. The display may also be
switched off using the same menu.

Default mode for the Crosstrack display is depth per beam.

Beam Intensity

This display presents a bar for each individual beam. The beam
numbers are shown aong the horizontal axis.

Thebar showsthe backscattering strength of the bottomindB. The
values are corrected for system parameters, but not for any
dependence upon angle of incidence. Normally the backscattering
strength will behighest straight down, typically -15 dB, and lowest
in the outer beams, typicaly -35 dB. These figures will vary
dependent upon bottom material type and roughness (+15 dB or
more).

Thisdisplay also showsadataquality measurefor each beam. This
is the green bars shown along the bottom of the display. Small
values (on ascale from 0 to 128) conveys good data quality.

The display contains scales along the left and right vertical axes,
giving dB vaues (Ieft side) for the intensity bars, and a quality
measure (right side) for the data quality bars. The scales may be
turned on or off using the parameter form available from the
Options -> Parameter s menu command.

The same colour codes as applied for the crosstrack display
regarding bottom detection type are used, as are legends shown
along the bottom of the display.
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Turning legends and scales off will expand the display area
containing the bars.

Parameters controlling these displays may be found in the
Parameter Window or as menu itemsin a popup menu.

—  Please refer to page 170 for the Common display controls, and
page 172 for the popup parameters available for this display.

Waterfall

The depth profiles from a number of pings as a function of
acrosstrack horizontal distance are displayed with asmall vertical
offset between each profile. This gives a crude 3D representation
of the most recently measured bottom area.

The colour coding applied to the profiles shows different depth
levels, not bottom detection type as in the other displays. The
deepest areas will be given a deep blue colour, shifting to lighter
blue as the depth decreases. In ranges of middle depths, different
shadings of green are used. The shallow areas are represented as
different shadings of red.

A colour map (legends) showing the colours for each depth range
may be shown aong the bottom of the display.

Thelegends may also betoggled On/Off by selecting the L egends
parameter menu option in a popup menu.

As the depth will usually change with position, the colour codes
used initially may only be adequate for a limited time period.
Therefore, an automatic adjustment of the depth ranges allocated
to each colour code will take place.

Please note, that when both the Waterfall Display and the CCD
Display are running at the same time, they will synchronise the
colour coding. Since the CCD Display usually contains a bigger
history buffer, the colour coding of this display will override the
coding used by the Waterfall.

Parameters controlling these displays may be found in the
Parameter Window or as menu items in a popup menu.

—  Please refer to page 170 for the Common display controls, and
page 172 for the popup parameters available for this display.

Increasing the size of this display will result in decreased
performance!

Scope display

The display can be used to investigate the the receiver echo data,
and isused mainly for test purposes.
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Parameters controlling this display may befound in the Parameter
Window or as menu items in a popup menul.

The data is shown as on an oscilloscope, with time on the
horizontal X axisand level on the vertical Y axis.

A red colour is used to display the electrical phase difference
between two so caled half beams. This is aso caled
interferrometric, or split beam phase signal.

Thebeam to investigate can be selected inthe Scope section of the
Parameter Window.

Beams close to the normal incidence will have a short echo and a
noisy split beam phase signal. The outer beamswill normally have
along echo and awell-defined phase curve.

Therangefor the bottom detection isindicated by avertical dotted
line. A dark blue line indicates an amplitude detection, and ared
line indicates a phase detection. If the received echo is not
accepted, no dotted line will be shown.

It ispossibleto switch on aninformation field that showsthe beam

number, the echo length and the phase variance (if phase detected

beam).

—  Use the controls located in the Scope section of the Parameter
Wi ndow on page 171 to select which partsof thegraph to display.

—  Please refer to page 170 for the Common display controls, and
page 172 for the popup parameters available for this display.

Stave data

OnEM 120 and EM 300t ispossibleto display amplitude datafor
aselected receiver channel (stave). This can be used to check that
every receiver transducer element (stave) isworking, and to check
the level of the received echoes. Thelevel shall normally be 10 to
20 dB below saturation (saturation level is at the top of window).

—  Pleaserefer topage 171 for the Scopedisplay controls, and page
172 for the popup parameters available for this display.

CDD Display - Colour Coded Depth Display

The CCD Display shows the colour coded depth per beam using
a history buffer of varying size. The size of the history buffer
depends on the size of the display. One vertical screen unit (pixel)
is used per ping. Increasing the vertical size of the display area
increases the number of vertical screen units, thus increasing the
history buffer size.

Increasing the history buffer increases the processing time of this
display function, resulting in reduced update rate!

850-160977/E



The Ping Display

850-160977/E

You may at any time switch CCD presentation mode by using the
rightmost mouse-button and select wanted mode from the display
mode sel ection popup-menu. Thedisplay may also be switched off
using the same menu.

Default mode for the CCD Display is depth per beam.

Please note, that when both the Waterfall Display and the CCD
Display are running at the same time, they will synchronise the
colour coding. Since the CCD Display usually contains a bigger
history buffer, the colour coding of this display will override the
coding used by the Waterfall. This may produce situations where
the Waterfall may seem overdue for refreshing the colour coding.

—  Please refer to page 170 for the Common display controls, and
page 172 for the popup parameters available for this display.

Time Based Displays

The Time Based displays uses one or two vertica Y-axis for
display of data using atime-based X-axis.

Heave (m) Roll ¢ Pitch (Deg.)
1600
-1.00 T
T4.00
r2.00
0.00 g
:ﬂ.ﬂﬂ
T-2.00
1.00 1
1- 4.00
15:25:11 15:26:01 15:26:51

Sampling Interval {HH:MM:55)

Figure 62 - The Time Based Display

The possible display types include:

Y2 Axis (Righthand Axis):

* Height, using data from Height Sensor

* Roll/Pitch, using data from Active Motion Sensor
* Roll/Pitch, using data from Inactive Motion Sensor
* Backscatter - Centerbeam
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e Backscatter - 4 Beams, user-selectable
e Across - 4 Beams, user-selectable

Y1 Axis (Lefthand Axis):

* Heave, Active Motion Sensor

* Heave, Inactive Motion Sensor

* EM & EA Depth (in amulti sounder configuration)
* Depth Below Keel

* Depth - Centerbeam

* Depth - 4 Beams, user-selectable

The Active Sensor used for the Roll/Pitch/Heave display isgiven
by the current setup of the installation parameters.

Depth Below Keel and Depth From Centerbeam are not the
same. The first is computed using sensor data, and the latter is
depth from afixed beam.

TheBackscatter option displaysthe sametypeof dataasthe Beam
Intensity display on a per ping basis.

Any combination of the types of data associated with thetwo Y axis
ispossible!

Parameters controlling these displays may be found in the
Parameter Window or as menu itemsin a popup menu.

—  Please refer to page 170 for the Common display controls, and
page 172 for the popup parameters available for this display.

Thefiltered amplitudeisdisplayed with adark bluecolor. Thelight
blue color is used to show bottom candidates.
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Operational procedures

Windows
* Crosstrack display
* Beam Intensity display
* Waterfal display
In addition, the following optional display may be shown:
* Scope display
* CCD Display (Colour Coded Depth Display)
* Time Based Displays
- Backscatter data versustime
- Across data versustime
- Motion data and/or beam depth data versus time

A menu along the top side of the window is used to control the
display presentation.

Start and exit

To start the Ping Display

When the Ping Display is used with a mulitbeam echo sounder, it
automatically starts displaying data when the EM 1002 is
activated. Theprogram isthen designed to beactivethroughout the
operation of the EM 1002 operation. Theprocedures supplied here
areonly submitted in casethe Ping Display isstopped by accident.

To start the Ping Display from the EM 1002
Launchpad

Press the Ping Display icon.

RN
Yih

Figure 63 - The Ping Display icon

To exit the Ping Display
Follow these steps to exit the Ping Display:
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1 Select File on the Ping Display’ s main menu bar.
2 Select Exit on the drop-down menu.

Common display controls

To change the display parameters

Several parameter settings are available to control the display of
information in the displays. Some of the parameters are available
inaParameter Window, somein adisplay-dependent popup menu.

1 Select Options on the main menu bar.
2 Select Parameter s on the drop-down menu.

To change display update rate
1 Select Options on the main menu bar.
2 Select Parameter s on the drop-down menu.

3 Change Sampling Rate to change how often the Beam
Display fetches a new datagram for update

or:

4 Change the General Update Frequency to set the
frequency at which the displays are updated.

To change window orientation

You can decide if the three displays shall be presented in
“landscape’ or “portrait” format.

1 Select Options on the main menu bar.
2 Select Parameter s on the drop-down menu.
3 Set Window orientation to Vertical or Horizontal.

To change the text fonts

1 Select Options on the main menu bar.

2 Select Parameter s on the drop-down menu.
3 Set Fontsin Graphsto desired size.

If the system is configured with a single beam sounder like the
EASO00, it ispossibleto display depth datafrom this sounder along
with depth datafrom the EM echo sounder installed. Thisdisplay
option is controlled using the EM & EA Depth menu item in the
display-dependent popup menu.

The program selectsthe EM beam falling inside the EA footprint,
and displays both beams.
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Special display controls

Special Single Beam controls

To modify the beam width

1 Select Options on the main menu bar.

2 Select Parameter s on the drop-down menu.

In the Single Beam section enter the EA500 beam width used for
the EA sounder.

Special Crosstrack & Depth control
To modify the depth scale

All the displays using depth datain one form or another uses auto
scaling. But occasionally it is convenient to control the amount of
scaling. As an example, bottom conditions may yield spiky dept
data, giving ajagged depth display. Using this parameter enables
smoothing of the displayed data.

1 Select Options on the main menu bar.
2 Select Parameters on the drop-down menu.

3 Inthe Crosstrack & Depth Displayssection, movethe Depth
delta glider to modify the value.

The specified value is added to the scaling computations based on
theminimum - maximum depth values. A greater depth deltavalue
has the effect of smoothing the displayed data, and vice versa.

The default depth delta value is dependent on the type of echo
sounder.

—  TheWaterfall Display by default isunaffected by thisparameter. It
may be switched on using the di splay-dependent popup par ameter
menu. Please refer to 174 for details.

Scaling may be switched off altogether, using the same
display-dependent popup parameter menu.

— Please refer to 173 for details.

Special Height and Heave controls

To modify the Height & Heave scale

Thescaling in thesetwo displaysmay bemodified inthe sameway
as the depth displays. The procedure is exactly the same, except
that the dider islocated in the Height and Heave section.

Special Scope controls

The Scopedisplay hasaset of parametersinaspecial section of the
Parameter Window.
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1 Select Options on the main menu bar.
2 Select Parameters on the drop-down menu.

To modify type of data displayed
The section contais one button for each type of data

* Amplitude

* Phase

* Filtered Amplitude
s Stave

* Detection Information

When the data type is activated, the indicator to the left on the
button turns green. When selected once more, the green indicator

disappears.

To select stave to display

Use the dlider to select the Stave selection to select the stave to
display.

To select beam to display

Use the dider labelled Beam selection to select the beam to
display.

Special Beam Selection controls

TheBackscatter, Acrossand Depth displaysmay display datafrom
4 beams at the same time. The beam selection is performed in a
gpecia section of the Parameter Window.

1 Select Options on the main menu bar.
2 Select Parameters on the drop-down menu.

To modify beams to be displayed
1 Select Options on the main menu bar.

2 Select Parameters on the drop-down menu.

3 In the Beam Selection section move the Beam To Display
didersto set the wanted selection of 4 beams.

Thedisplaysare updated immediately using the new set of beams.

Popup Parameter Selection
To modify parameters affecting displayed data

All displaysmay modify several display parameters affecting how
the current type of data is being presented. In addition to the
parameters in the Parameter Window, several parameters are
available in a popup menu.
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1 Point the mouse cursor in the window that you want to
change displayed type of data.

2 Press SHIFT + Mouse Button 3 in the selected window and
a popup Menu appears.

3 Active parametersin that window have a green indicator to
the | eft.

4 Parameters not applicable to the currently displayed type(s)
of data are grayed out.

5 Keep the button depressed, and move the cursor onto the
selected parameter.

6 When the mouse button is released, the current state of the
menu item is toggled. Active items are switched off, and
inactive items are switched on.

Any change of parametersisreflected immediately in the affected
display.
The popup menu contains the following items:

Common Parameters

Graph Parameters

Auto Scaling

* Off: Locksthe display to the current scaling factor

* On: Enables automatic scaling and positioning of data

Axis Labels

* Off: Data displayed without showing the axis. Increases data
areasze.

* On: Shows the relevant axis numbering and labelling
Legends

* Off: Removes legends. Increases data area size.

* On: Shows explanation of graph content.

Active

* Off: Stopsupdating display. Yellow I nactivelabel placed across
the graph area.

* On: Updates display with latest data. Removes any visible
Inactive labels.

Grid
* Off: No gridlines are displayed.
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* On: Horizontal gridlinesare displayed. Waterfall Display does
not have any grid lines.

Time Based Graphs

Sync. Time Axis

* Off: All data from all buffers are displayed disregarding any
difference in buffer start- and end-time.

* On: Shows only data falling within common time interval.

CCD - Waterfall
Line Width = 1

*  On: Usesonly onescreen unit (pixel) per linedrawn. Thisisthe
optimum option in terms of performance. When selected, Line
Width=2 button is switched off.

Line Width = 2

* On: Usestwo screen units (pixels) per line drawn. May givea
nicer, more readable display, especialy if CCD is activein a
tear-off window. When selected, Line Width=1 button is
switched off.

Waterfall
Black Background

* Off: Draws data on a black background. When selected, the
White Background button is switched off.

White Background

* Off: Draws data on a white background. When selected, the
Black Background button is switched off.

Centreline

* On: Draws a white, vertica line through the centre of the
displayed across profiles.

e Off: No vertical centrelineis drawn.

Remove Hidden Lines

* Off: All ping sections are drawn.

* On: If aping section crosses behind an already drawn ping, the
section is not drawn. Has the effect of making a cleaner data
presentation.

Use Depth Delta Smoothing

* Off: Thedataisscaled (if scaling is activated) independent of
the Depth Delta parameter found in the Parameter Window.
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* On: Thedataisscaled (if scaling is activated) using the Depth
Deltaparameter found in the Parameter Window. Hasthe effect
of smoothing spiky data.

Display Selection

To modify displayed data type

All displays except the Waterfall diplays may change the type of
data being presented.

1 Point the mouse cursor in the window that you want to
change displayed type of data.

2 Press Mouse Button 1 in the selected window and a popup
menu appears. Data being displayed in that window have a
green indicator to the left.

3 Keep the button depressed, and move the cursor onto the
selected data type.

4 When the mouse button is released, the current state of the
menu item is toggled. Active items are switched off, and
inactive items are switched on.

The popup menu contains the following items:

X-Axis, Meters
Crosstrack
* Off: No acrosstrack depth profile is displayed.

* On: Displays acrosstrack depth profile, using the rightmost Y
axis. The graph uses the across distance on the X axis.

CCD
* Off: No CCD dataisdisplayed.

* On: CCD datais displayed, using the leftmost Y axis. In the
main window, one horizontal line is drawn per ping. Theline
usesone pixel linewidth. The graph usesthe acrossdistance on
the X axis.

X-Axis, Beams

Crostrack

As above, except that datais displayed on a per beam basis.

CCD
As above, except that datais displayed on a per beam basis.

Y2-Axis (X=Time)

Height
* Off: No height sensor datais displayed
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* On: Height datais displayed, using the rightmost Y axis. The
data buffer contains 100 samples.

Roll / Pitch, Active Sensor
* Off: Noroll / pitch sensor datais displayed

* On: Roll / pitch data from the active sensor is displayed, using
therightmost Y axis. The data buffer contains 100 samples.

Roll / Pitch, Inactive Sensor
* Off: Noroll / pitch sensor datais displayed

* On: Roall / pitch datafrom theinactive sensor isdisplayed, using
therightmost Y axis. The data buffer contains 100 samples.

Backscatter - Centerbeam
* Off: No backscatter datais displayed.

* On: Backscatter data from the centerbeam is displayed, using
therightmost Y axis. The data buffer contains 100 samples.

Backscatter - 4 Beams
* Off: No backscatter datais displayed
* On: Backscatter data for the currently selected beams are

displayed using the rightmost Y axis. The data buffer contains
100 samples.

Across - 4 Beams
* Off: No acrosstrack datais displayed

* On: Acrosstrack data for the currently selected beams are
displayed using the rightmost Y axis. The data buffer contains
100 samples.

Y1-Axis (X=Time)
All following options display data as afunction of time (X axis).

Heave, Active Sensor
* Off: No heave sensor datais displayed

* On: Heave data from the active sensor is displayed, using the
leftmost Y axis. The data buffer contains 100 samples.

Heave, Inactive Sensor
* Off: No heave sensor datais displayed

* On: Heave data from the active sensor is displayed, using the
leftmost Y axis. The data buffer contains 100 samples.

EM & EA Depth
* Off: No EM & EA datadisplayed
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* On: EM & EA Depth datais displayed. The EM beam within
the footprint of the EA beam is displayed. The data buffer
contains 100 samples.

Depth Below Keel

* Off: No depth data displayed

* On: The computed depth-below-keel data displayed. The data
buffer contains 100 samples.

Depth - Centerbeam

* Off: No depth data displayed

* On: The centerbeam depth data is displayed. The data buffer
contains 100 samples.

Depth - 4 Beams

* Off: No depth dataisdisplayed

* On: Depth datafor the currently selected beams are displayed
usingtheleftmost Y axis. Thedatabuffer contains 100 samples.

Other Graphs

Beam Intensity

* Off: No beam intensity datais displayed

* On: Beamintensity datafor thelast pingisdisplayed using both
axis. The quality factor uses the rightmost Y axis, the
backscatter strength (beam intensity) usesthe leftmost Y axis.

Scope

* Off: No scopedataisdisplayed

* On: Scope data for the currently selected beam from the last
ping is displayed using both axis. Amplitude and filtered
amplitude usestherightmost Y axis, phase detection data uses
the leftmost Y axis.

Display controls

To select playback or real time mode

You can select real timeor playback operational modes. To usereal
time, logging must be active.

1 Select Options on the main menu bar.

2 Select Display Control on the drop-down menu.

3 Select desired mode with the Display Mode control button.
If you select Playback, the File Selection diaogue box
appears automatically. Thefilesareeither Survey Format
files or Raw Data files, depending on the current file type.
The file type is selected in the top rightmost corner in the
Display Control window.

—  Refer to page 184 for anin-depth description of Display Controls.
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Refer to page 41 for a description of the File Selection dialogue
box.

To retrieve a depth file for playback

1
2
3

Select Options on the main menu bar.
Select Display Control on the drop-down menu.

Select Survey Format in the top righthand corner in the
Control Window.
Select Line menu.

- The File Selection dialogue box appears. Select afile,
and press OK to retrieveit.

Refer to page 41 for a description of the File Selection dialogue
box.

To retrieve a raw data file for playback

1
2
3

Select Options on the main menu bar.
Select Display Control on the drop-down menu.

Select Survey Format in the top righthand corner in the
Control Window.

Select Raw Datain the top righthand corner in the Control
Window.

To control the playback

1
2
3

178

Select Options on the main menu bar.
Select Display Control on the drop-down menu.

Usethe Replay control buttonsto “play”, “rewind” or “fast
forward” the depth file.

Refer to page 186 the description of the Replay control buttons.
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Command references

Introduction

This chapter describes the various commands and dial ogue boxes
used throughout the Ping Display application.

The following options are available on the main menu:

* File

* Options

* Display

* Hep

Each of these options have a menu with further commands.

In addition, you access the Graph M ode Selection popup menu
when you click the right mouse button when the mouse pointer is
placed within oneof thetop two graphs. Thispopup menu presents
you with the following choices:

* X-axis, Meters

* Crosstrack

* CCD

* X-axis, Beam No.

* Crosstrack

* CCD

* Y2-Axis (x=Time)

* Height

* Roll/Pitch Active Sensor
* Roll/Pitch Inactive Sensor
* Backscatter - Centerbeam
* Backscatter - 4-Beams

* Across - 4-Beams

* Y1-Axis

* Heave, Active Sensor

* Heave, Inactive Sensor

* EM & EA Depth

* Depth Below Kesdl

* Depth - Centerbeam

* Depth - 4 - Beams
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* Other Graphs
* Beamintensity
e Scope

File
This selection brings up a menu which only contains one

aternative: Exit. This command closes the Ping Display. No
warning is given before the Ping Display closes.

Options

Overview

This selection brings up the following choices:
e Parameters

* Digplay Control

Parameter s - When you select this option the Ping Display opens
the Parameter s dialogue box. The optionsin this box are used to
define the parameters and options for the display presentations.

Display Control - Thiscommand opensadial ogue box whereyou
can select the source for the datato be displayed. Two aternatives
are available:

* Real timefor normal operation
* Playback for verification

Sensor data is not available in Playback mode!

During playback, afile with recorded datais used in asimulation
run. Several extra controlsfor replay operation are then available.

—  The Display Control dialogue box is described on page 184.

Parameters

Overview

The Parameters dialogue box for the Ping Display is activated
through the Options -> Parameter s command. The dialogue box
has seven separate sections:

* Single Beam

¢ Common

* Crosstrack & Depth Displays
* Heave

* Height
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* Scope
* Beam Selection

Figure 64 - The Parameter dialogue box, part 1

Single Beam

Used when running a singlebeam- multibeam configuration, to
input key information on EA setup. The Single Beam Field
includes the Sounder Beam Width parameter.
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The Sounder Beam Width parameter value depends on the type
of transducer used for the EAS00. It varieswith the frequency, and
isafixed vaue that may be found in the product specification of
the installed EA500 echo sounder.

Common

Inthisfield, you can select options associated with the whole Ping
Display.

Sampling rate - Use this control to define how often the Ping
Display fetches a datagram to update the displays.

Display Update Frequency - Usethiscontrol to set thefrequency
at which the displays are updated on the screen.

Window Orientation - This selector controls the overal
organization of the Ping Display.
* Vertica: The three charts will be stacked on top of each other.

* Horizontal: The three charts will be placed sde by side
horizontally.

Fontsin Graphs- Usethiscontrol to definethecharacter szeused
in the displays.

Depth Displays

Thisisused to change the automatic scaling when spiky datagives
a noisy display. The Depth Displays field contains the Depth
Delta Parameter as a dider. To change the Depth Delta dider,
drag it to the wanted value and release. Thenew valuewill beused
immediately for all subsequent pings. The Depth Displaysfield
also containsRescaleafter N Pingsasadider. Thisdider letsyou
rescale after a certain number of pings.

Heave / Height Delta

Thisisused to change the automatic scaling when spiky datagives
a noisy display. The Heave / Height Delta field contains the
Heave/Height DeltaParameter asadider. TochangetheHeave
/ Height Delta dider, drag it to the wanted value and release. The
new value will be used immediately for al sensor buffer contents.

Heave - Height Alarm Offset

Inthisfield you can set thevalue Height Delta (m) with the dider.
The Height Delta is the difference in meters between heave and
height. You will then be notified when the difference between
heave and height is greater than your chosen value.

Scope
This field allows you to control the presentation of the Scope
Display. The following options are available:
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Paramelers

Figure 65 - The Parameter dialogue box -part
2

Amplitude - This button is used to select whether the amplitude
curve should be displayed or not.

Phase - This button is used to select whether the phase curve
should be displayed or not.

Filtered Amplitude - This button is used to select whether the
filtered (diding mean) amplitude curve should bedisplayed or not.

When Off, the filtered amplitude is again available, and the stave
selection dider is made unavailable (insengtive).

183



EM 1002 / Base version

184

Detection Info - This button is used to turn the detection
information on or off.

Stave Selection - Thisdider isused to salect which staveisto be
displayed.

Beam Selection - Thisbutton isused to select which beamisto be
displayed.

Beam Selection

Thisdialogue box alowsyou to control which beamsto display in
the displays enabled for this feature.

There are 4 diders available. All diders have the same
functionality.

x Beam to display - Thisdider isused to set the beam number
of beam x to display. x variesfrom 1to 4.

Display Control

Overview

Thisdiaogue box allowsyou to select the source of the datato be
presented by the Ping Display. Thesedatamay either comedirectly
from the EM 1002 echo sounder, or they may be read from adisk
file containing previoudy collected data. In the latter case, the
Display Control dialogue box gives you severa options on how
to replay the stored data.

I Display Control
{7 Survey Fonmat

Display Mode: Playback Lirne Menu...
e G e | _)Raw Data
—II Line & Ping Im'ui

Data Source: 2039 20000518_1741 ¥ Ping Status

Log Start......: 2000 05.18

Ping time (5).:(63711 Fing Min. Depth {m): |99 45
Fos. In File... : [1.09% Ping Max. Depth (m)]{06.72

(K] <4 L an JjC » i = Jj{ o> Ji[ p> I oot |
Close Help

Figure 66 - The Display Control dialogue box

Display Mode

Thisbutton isused to select between real -time data presentation or
playback of stored data.
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Real time - Logging must be active if you select this aternative.
The other options in the Display Mode dialogue box can not be
applied asthey are only relevant for playback mode.

Playback - If you choosethisalternative, you must select afilefor
playback. The File Selection dialogue box appearsautomatically.
Other controlsin the Display M ode dialogue box are available to
control the playback process. These are similar to the controls
found on audio or video cassette recorders, and they alow you to
position the playback operation to anywhere on thefile. Thefiles
selected in the File Selection dialogue box are of the currently
selected file type.

Line Menu

Thisbutton activatesthe Depth File Selection dialogue box which
automatically appears when the Playback optionisselected. This
button allows you to switch to a new playback file while another
fileisaready active.

File type
To select the type of file to be used in the playback process.

Survey format - The playback file must bein the Simrad Survey
format.

Raw Data - The playback file must be araw datafile.

Line & Ping Info

This status field contains various information, some of which are
only relevant for playback data. Thefield isinitialy presented in
collapsed mode, which may be changed to expanded mode by
clicking onthefield label or the adjacent box. When expanded the
following options appear:

Data source - Thisis the name of the playback file.

Log Sart - Time when logging was started.

Ping time - Time in seconds since the start of aline.
Posin file - Position in the file given as a percentage.
Ping status - Green when ping isvalid, red when invalid.

Ping Min Depth - The minimum value in the current crosstrack
depth curve.

Ping Max Depth - The maximum value in the current crosstrack
depth curve.
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Replay Control

These buttons actslikethe similar physical buttonsfound on audio
or video cassetterecorders. They areused for starting and stopping
the playback of thefile, and for changing the playback position of
thefile.

Figure 67 - Replay control buttons

Thefollowing buttons are available (from left on theillustration):
* Rewind

* Backwards one hundred pings

* Backwards one ping

e Start

e Stop

* Forwards one ping

* Forwards one hundred pings

* Movetoend of file

Depth file selection

The File Selection dialogue box, described in the Operational
procedures chapter, is used to select a playback file.

—  Refer to page 41 for a description of the File Selection dialoge
box.

Thefiltered amplitudeisdisplayed with adark bluecolor. Thelight
blue color is used to show bottom candidates.
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Displays

Thismenu item brings up the following pull-down menu:
* Tear-off Waterfall

* Tear-off Crosstrack

* Tear-off Beam Intensity

These menu commands all act in asimilar way. A copy of one of
the displaysis put into anew window. Thiswindow obeys all the
usua window controls, and may be resized, moved, €tc.

Help
This option on the main menu will provide on-line help.
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7.1 Introduction
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Purpose

The purpose of this chapter is to provide detailed information
about the commands and parameter settingsin the Survey Display
main window. Some commands and parameters are used in other
display modules, and have the same meaning as they have here,
they are only described here.

The purpose of the Survey Display application isto provide real
time quality control of position and depth data. These are merged
and presented on a geographical display. This information is a
valuable tool for inspection and quality control of the data
acquisition. The Survey Display windowsthus provide both depth
and position control.

Use of the Survey Display requiresthat you have enabled logging
of Survey data to disk.

2%

Figure 68 - The Survey Display icon

Main window and menu bar

Overview
—  Themain window in the Survey Display application is shown on
page 189.

The purpose of thiswindow is two-fold:

1  The window itself constitutes a geographica utility for
survey planning, survey overview and real time display of
logged beam data in the nearest vicinity behind the vessal.

2 Thewindow isalso used to start the other graphical toolsand
displays hosted by the Survey Display.

Basic window elements

Geographical area - This is the main display area where the
survey information is displayed.
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Figure 69 - The survey display main window

Menu bar - This the top line containing the the Main menu
commands listed below.

Information bar - Thisis the area below the geographical area,
where scaling factor and other information is displayed.

Tool bar - Buttons for easy access to common view functions.
—  Thetool bar is described on page 48.

Main menu commands

The commands are described on the following pages:
—  File-refer to page 190.

—  Edit - refer to page 193.

—  View - refer to page 199

—  Options - refer to page 215

—  Processing - refer to page 216

—  Planning - refer to page 285
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7.2 File

Overview

TheFilemenu containsgeneral commandsfor printing and closing
the Survey Display utility. When the File menu item is activated
a pull-down menu with the following alternatives appears:

* Plot
* Import DAF contours
* Exit

Plot

This choice alows you to print out the current information in the
graphic window. This command is equivaent to the command
Print.

—  This is a common function, and it is described with the
operational procedures. Refer to Print on page 43.

Import DAF contours

This menu command activates a dialogue box to import depth
contours from a.daf-file.

—  Refer to the dialogue box description on page 191.

Exit
When this menu command is selected, the Survey Display will
terminate.

Thisincludesall the utilitieslaunched from the main geographical
window. A warning will be issued if any unsaved changes have
been made.
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Import DAF contours

Choose this option to import depth contour lines from a
.daf-format file containing depth curves and display them in the
Grid Display. If there aready are .daf-format depth contour
objectsin the application, the old oneswill de deleted before new
objectsareinserted. A popup warning will be given before theold
objects are deleted.

Choose I mport contour sfrom the File menu and the Select DAF
fileto read dialogue box opens.

Select DAF file to read —I

Filter

fdatalfprocfEM3000_datar

Directories Files

datal/proc/EM3000_datar. — 0001_19980219_150838.linestat j

idataliproc/EM3000_datay.. 0001_19980219_150838.plotstat
0001_19980219_150838_00_01.depth
0001_19980219_150838_00_01.fvb
0001_19980219_150838_00_01.ind
0001_19980219_150838_00_01.para

Al (] ]

Selection

‘ fdatalfprocfEM3000_dataf ‘

QK Filter Cancel

Figure 70 - Select DAF fileto read dialogue box

1 In the Filter field, enter the pathname of the desired
directory and file(s) to choose from, and hit return on your
keyboard or click the Filter button. The contents of the
directory specified in the Filter field will now be displayed
inthelist of Files.

- If the pathname entered in the Filter field endswith /* |
all filesin the directory will be displayed under Files.

- You can filter the list of Files by specifying filetype
extensionsin the Filter field. If the pathname endswith
*.daf , only .daf-files in the given directory will be
displayed for selection under Files.
2 Use the Directory navigation bar to the left to select the
desired directory to choose from.

3 Choosethe .daf-fileto import by selecting it from the list of
Files or by typing the filename into the Selection field.

4 Click the OK button to import the selected file. A list of all
depth curvesin the selected file will then appear.
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5 You may select only one or al of the depth curves. The
selected depth will then be displayed on top of all other data
in the Graphic Display. If you select only one depth contour
from the DAF-file, that depth contour will be automatically
be given top priority, and only that depth contour will be
availablein thelist.

The depth contours graphic objects are limited by the amount of
Maximum MB RAM defined in the Show/Hide menu. If the
user-defined limit is reached a warning is displayed.

—  See Show/Hide menu described on page 202.

You can control the appearance (colour) of the imported contour
files by setting the desired colour for Imported depth contours
in the Colour M apping dialogue box.

—  See Colour Mapping described on page 204.
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Edit

Overview

The drop-down menu activated by this menu item contains
operations for measuring distances and positions, selecting lines,
and defining the display regions for the Grid display utility.

The right mouse button is used as an edit button when the pointer
is insde the geographical area of the window. Select a menu
command with theleft mouse button, and then usethe right mouse
button inside the geographical areato execute the command.

The following command options are available:
* Reset Selection

* Keep Function

* Position

* Distance

* New Display Area

* Resize Display Area

These command options are explained on the following pages.
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7.4 Reset selection

Reset selection
This command deselects all previous selections made.
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Keep function

Thisoptionisjust afunction, and not adialogue box. It isaccessed
from the Edit menu in the Survey Control window. The function
allows the same operation to be performed over and over again,
until an other command is selected on the menu.

Example: Press Keep function and then Distance. You can then
try out different cursor positions until you press another function.

The“repeated” function iskept until the next function is selected.
Toswitch off the K eep function mode, just pressit again. Itworks
as atoggle button (on/off).
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Position

The Position function displays the geographical position of the
points. It is available from the Edit menu in the Survey Control
window.

To execute, select thiscommand and press the right mouse button
in the geographical area. A podtion is then written in the
information text field at the bottom of the window. If the right
mouse button is kept down and dragged around, the current
positions are continuously updated in the information text field.

The following type of text appears (example):

Geo: N59° 21.550' E10° 29.575" Map:N1342,46 m E716,13
m

The format is defined by your setting in the Lat/Long format
dialogue box. UnlessKeep function is selected first, the Position
mode ends as the mouse button is released.

—  Keep Function is described on page 195.
—  The Lat/Long Format dialogue box is described on page 209.
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Distance

Thisfunction enablesyou to measure distancesin the geographical
window. It isaccessed from the Edit menu in the Survey Control
window.

To execute;
1 Press the right mouse button down.

2 Drag the cursor to another position whileyou hold themouse
button depressed.

The distance between the two positions is shown in the text
information field at the bottom of the window. A guideline is
visibleaslong asthe mouse buttonisdepressed. Thislineindicates
the distance that is being measured.

The following type of text appears (example):
Delta S 661 m E 457 m Dist: 803 m Angle: 145

The resolution of the distance is 1 meter and the resolution of
anglesis 1 degree.

UnlessKeep function isselected first, the Distance mode ends as
the mouse button is released.

—  Keep Function is described on page 195.
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New Display Area

Thiscommand isused to defineanew geographical areato be used
by the Grid Display utility.

Create an rectangular area with the right mouse button.

Thedisplay area must have been madevisible by the settingsin the
Show/Hide window.

The area must be selected (by clicking on it with the left mouse
button) before the Grid Display utility can be started.

Resize Display Area

If the area generated by New Display Area does not have the
required size, this menu command can be used to resizeiit.

Use the right mouse button to drag one of the corners to a new
position.

This operation has to be applied before the Grid Display utility
using theareaisstarted. Changing the area after the Grid Display
has been started will not affect that process, but only new ones
started after the resize operation.
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Overview

The pull-down menu activated by this menu item has menu
commandsfor controlling how theinformationin the geographical
areais presented.

The following menu commands are available:

Annotation colours
Show/Hide

Colour mapping
Lat/Long format
Data choice
Update View Area
Redraw

Vessdl in centre
Update Interval

The commands and dial ogue boxes are explained on thefollowing

pages:

—  Annotation colours - refer to page 200
—  Show/Hide - refer to page 202

—  Colour mapping - refer to page 204

—  Lat/long format - refer to page 209

—  Data choice - refer to page 210

—  Update view area - refer to page 212
—  Redraw - refer to page 212

—  Vessel in centre - refer to page 213.

—  Updateinterval - refer to page 214

850-160977/E
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Annotation Colours

The background colour and the colours for the different attributes
and objectsdisplayed in ageographical window can be changed to
suit your preferences. The Annotation Colours dialogue box is
then used.

In this dialogue box, the colour for each attribute type can be
chosen from aset of 18 different colours. A list of items (attributes
and objects), which will vary according to which application the
dialogue box belongs, isincluded.

Figure 71 - The Annotation Colour dialogue box
(example)

The 18 colours selectable are constant and identical for al the
modules.
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All modules have acommon set of items: Background, Selected
and Grid, inadditiontothespecificitemsfor each module. Current
settings for each module are saved as a part of the parameter
settings for each survey.

To select anew colour for an item;
1 Click on theitem
2 Click on the appropriate colour

Press the OK button to implement and save the new colour
settings. The dialogue box is automatically closed.

TheApply button allowsyou toimplement the new col our settings
on atria basis. The new colours can be seen in the geographical
window immediately, but are not saved. Thedia ogue box remains
open.

Finaly, press Cancel if you wish to cancel any changes to the
coloursthat have been donewhilethedia oguebox wasopen. Even
if the Apply button has been used, the colours will be reset to the
setting that existed before the dialogue box was opened. The
dialogue box is closed.
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Show/Hide

The Show/Hidedialoguebox containsalist of itemsthat may exist
in the client area of the geographical window. These items can
either be displayed or hidden. A check button for each item
indicates the current display status for the item.

Figure 72 - One exampl e of a Show/Hide dial ogue box

Some items have two or more sub-items. Among these sub-items
only one can be selected. The buttons show the status for the
sub-items.

The current setting for each module is saved as a part of the
parameter settings for each survey.

Common items

Someitemsarefoundinal Show/Hidedia ogueboxes. Theseare:
* Gridlines

* Coast lines

* Legends

Grid

Grid lines showing the geographical locations may be toggled on
or off by this button. The grid net can be set to metric scale. This
isuseful for estimation of distances.

The projection method may be changed.
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For more detailed information about projections, please see the
Survey format conversion tools in the System Administration
chapter in the maintenance manual.

Coast
The coast lines are toggled on or off by this button.

Legend

The colour legend of the different objectsin thedisplay istoggled
on/off by this button.

Other items

The Show/Hide dialogue box may present several other options
depending on the actual display being used.

Acceptance

PressOK toimplement and savethenew settingsfor later use. The
dialogue box is closed.

Press Apply to implement the new settings on atrial basis. The
consequences can be seen in the geographical window
immediately, but the new settings are not saved. The dial ogue box
remains open.

Press Cancdl to cancel any changesthat have been done whilethe
dialogue box was open. Even if the Apply button has been used,
the settings will be changed to that which existed before the
dialogue box was opened. The dialogue box is closed.
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Colour mapping

Modules where the survey datais displayed as a continuous data
set, require a definition of the colours to be used. The Colour
Mapping dialogue box uses an HL'S (Hue, Light, Saturation)
model for this purpose.

Reflectivit Hue, Light, Saturation
_ High—contrast Refl. Hue, Light, Saturation
_ Incidence Angle Hue, Light, Saturation

Figure 73 - The Colour Mapping dialogue box

Colour table

This setting is used to select the colour table to use for the
application window.
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When RGB cube (Red/Green/Blue) is selected, the colour table
will be a standard RGB cube colour table defined commonly for
all windows on the computer. The colour table of the screen do not
change even if you change the HLS settings in the Colour
M apping dialogue box. A Best fit colour tablewill bere-initiated
when any HL S setting is modified.

ThisBest fit choiceisthe slowest, but givesthe best resultsinside
one window. However the colours of other windows might not
match the coloursin the window containing the pointer. Thiscan
causeflickering between thewindows. If thecomputer uses24-bit
colour planes, the flickering will disappear and a Best-fit colour
table can be used al the time.

List of items

Thislist of itemsisused to define the datatype for which the other
selections are applied.

The list of items is a list box containing different data types
displayed by the application module, and may vary depending on
the module. The left column is the data type name, and the right
column defineswhich of the HL S componentsisto be used for the
datatype. Select an item from this list by pressing the left mouse
button on the item name.

The remaining controlsin the dialogue box (positioned below the
list box) all pertain to the settings for the selected item.

Hue, Light, Saturation

To each of the components in the HLS model (Hue, Light and
Saturation), the dialogue box contains a graphic control used to
define a value range for the corresponding component.

For the Hue component, this control is formed as arainbow laid
out in a circular manner. A sector is defined, giving the applied
range. The sector may be changed by dragging either of the two
edges around.

For the Light and Saturation components, controls similar to a
dlide bar are applied. Two vertical lines define thelower and upper
limitsof therange. They may bedragged asthesdlider inadlidebar.

Among these three graphic controls, only those corresponding to
the components used for the currently active data type will be
enabled.

The minimum and maximum values for each component are
shown below the corresponding graphic control. The displayed
values are updated during modification.

Thetwo radio buttonsattached to each of the three graphic controls
definesthedirection for themapping of datato an HL S component.
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* |f CCW (Counter-Clock-Wise) is selected, then the lower data
valuewill bedisplayed using the minimum valuedefinedfor the
corresponding HL'S component, and the upper data value will
be displayed using the maximum HL S value defined.

* If CW (Clock-Wise) is chosen, the opposite direction will be
applied.

To obtain agrey scale on the display, do as follows:

1 Move the saturation limits to the | eft of its scale.

2 Widen out the light area of the light scale.

The resulting colour scale for the current data type is displayed
near the bottom of the dial ogue box.

Scaling

This setting is used to choose how the value range used to display
the data should be defined.

If the Auto scaling radio buttonis selected, the datarange given by
theactual minimum and maximum valuesinthe datasetisapplied.

If Fixed scalingisselected, you need to set arangeusing theRange
input fields.

Range

These values show the actual minimum and maximum values in
the data set. Below these are text input fields where the lower and
upper limits of the value range used to display the dataare entered.
These fields are only applied if the fixed scaling radio button is
selected.

Number of colour levels

Thisisatext input field wherethe number of colour levelsused for
thedisplay of the dataisentered. A low number (3-10) givesvery
distinct colours. A high number (50-100) makesamore continuous
impression.

Overflow mapping
These settings select how off-range values should be displayed.

When Fixed scaling is selected there may exist data valueswhich
arelower or higher than the defined range. These data values can
be displayed by the same value as the nearest values inside the
range (Clamp), or they can be made invisible (Cut). The third
aternative is to apply the same colours again, to each of the
intervalsof the samesizeasthedefined range, bel ow and abovethe
defined range (Wrap).
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Acceptance

OK - This button is used to implement and save the new colour
settings for later use. The dialogue box is closed.

Apply - This button allows you to implement the new settings on
a trial basis. The new colours can be seen in the geographical
window immediately, but are not saved. The dialogue box remains
open.

Cancel - This button allows you to cancel any changes that have
been done while the dialogue box was open. Even if the Apply
button has been used, the colours and the other parameter values
will be reset to the setting that existed before the dial ogue box was
opened. The dialogue box is closed.
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Contour priority...

Contour priority is accessed from the view menu in the
main window. Select this option to specify if you want to
highlight one of the imported contour lines in the Grid
Display.

The Contour priority isfor highlighting one of the imported .daf
contours only!

Note that the contour curve may be visible or hidden
depending upon settings you have selected in the Show/Hide
dialogue box. The colour may be changed in the Annotation
Colours dialogue box.

Select contour to display

16.50
17.00
16.50

17.50

ok | cancel

Figure 74 - Contour priority

The .daf format must be choosen in the Import dialogue box
on the Filemenu in order to be able to use Contour priority.
If not, you will get a warning message.

I cContour: Error

53  Cannot read this file

oK

Figure 75 - Contour
warning message
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Lat/Long Format

The scales along each of the axes in a geographical window
represents geographical latitude and longitude respectively. The
latitude and longitude coordinateswill be displayedin oneof three
different formats:

* Decimal degrees

* Degrees and decima minutes

* Degrees, minutes and decimal seconds

The preferred format can be selected in this dialogue box.

This dialogue box is opened by selecting the L at/L ong Format
command from the View menu in the survey display.

The selected setting for each module is saved as a part of the
parameter settings for each survey.

[E

LJ 60.333°
_ 160°20.00°

¢ &0°20700"

‘ QoK | Apply| Cancel|

Figure 76 - The Lat/Long Format dialogue box

You can also choose to use metric scaling. This is made in the
Show/Hide.. didlogue box. If metric scaling is selected, the
settings described here have no effect.

—  The Show/Hide dial ogue box is described on page 202.

209



EM 1002 / Base version

210

Data choice

Overview

The purpose of this command isto select the type of beam datato
be displayed in the nearest vicinity behind the vessdl.

In realtime mode, the main geographic window will display data
as they are received from the logging process. Only a limited
amount of beam data or points behind the vessel will bedisplayed,
and when the number of displayed points has reached its
maximum, the oldest points are removed as new points are
received.

Toseeadll dataof anareainrea time, the Grid Display utility must
be used.

The type of information to be plotted is selected using the
sub-menu activated by the following Data choice menu
commands:

* Depth

* Range

* Depth gradients

* Sun illumination

* Backscatter

* Phase/ Amplitude

* Quality factor

* Ping mode

* Beam number

* Ping number

Depth - The depth value for all beams.
Range - The dant range (in metres) for al beams.

Depth gradients - Displays the Abs(dz/dy) ratio between two
neighbouring beams.

- dzisthe depth difference between the two depths.

- dyisthehorizonta distance between the two adjacent beam
positions in the same ping.

Sun illumination - Simulates what the seabed would look like if
illuminated by alight source. Thisfunction isuseful to emphasise
steep changesin depth, and to highlight any artifacts in the data.

Backscatter - The backscatter for all beams.

Phase/Amplitude - Shows whether phase or amplitude detection
was used.
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Quality factor - A data quality measure for each beam. Small
values (on ascale from 0 to 128) conveys good data quality. Only
the lower 6 bits are used.

Ping mode - Which mode the echo sounder was using.
Beam number - A number from 1 to 111 identifying each beam.
Ping number - The number for each ping.

Presentation

The data is displayed using the colour codes set in the Colour
mapping dialogue box activated by the View->Colour mapping
menu command.

—  Refer to page 204 for further information about the color
mapping..

Thedatamay be shown asaraster plot, using either pixelsor small
rectangles as the basic unit, or the data values may be displayed
directly, asnumbers. In the latter case, Over Plot Removal (OPR)
technology is applied to avoid a screen crowded with numbers.
Select oneof these alternativesusing the View->Show/Hide menu
command.

—  Refer to page 202 for further information about the Show/Hide
feature.
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Update view area

The View Area is defined as the rectangle covering the current
survey.

E103°41'20'E103°41’40'E103°42 00'E103°42" 20"

H1°14” 40"
wOF . FT-TH

e

/
//
——

H1°14’ 20"
k./
wOZ FT-TH

H1°14’ 00"
w00 .FPT-TH

E103°41'20'E103°41’40'E103°42 00'E103°42" 20"

Figure 77 - The iew Area

This command redraws the view area.
Redraw

This command updates the current display image with new data
received since the image was last generated.
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Vessel in centre

This command acts like an on/off switch. When the function is
activated, a small rectangle appears next to the Vessal in centre
command on the menu.

By enabling the Vessel in Centre command, the vessels relative
position on the screen will be constant. The position of the vessel
on the display may be moved with the mouse.

If the choice is disabled the geographical display will freeze and
the vessel will move relative to the geographical display. In this
casethereisapossibility for the vessel to move outside thevisible
geographical area.
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Update Interval

Update Interval is available from the View menu in the main
window. The purpose of this command is to define an automatic
display redraw.

During normal operations, you may find that the ping rateis very
high, or the new positions come very often. If the computer is not
fast enough to plot this continuously, the interval for screen
updates can be manually set.

You can select between the following values or a small submenu:
* 5seconds

* 10 seconds

* 60 seconds

* No update

If you select No update, thedisplay imagewill never beredrawn.
Thismay be useful if you want to freeze the display that you want
to analyze further, or if you want to show the display to otherson
the vessdl.

This function was useful with older computers, with present-day
equipment it is no longer required.
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Options

Overview

The pull-down menu activated by thismenu item containsonly one
menu command:

* Display

Display

This command is used to select another workstation as primary or
secondary display unit for utilities launched from the main
geographical window. It isusually used when the Bridge Display
is operated from amonitor or an X-terminal on the bridge.

This menu command brings up alist of display units available on
the external Ethernet. This may be other Unix workstations,
X-terminals or computers operating with X-terminal software
connected to the local areanetwork. Select one of the unitslisted,
and the Bridge Display utility subsequently launched from the
Processing pull-down menu will usethe defined display for visual
presentation and user interface.

hyd0:0.0
hyd4:0.0
hyd5:0.0
inger:0.0
157.237.2.59:0.0

157.237.1.169:0.0

Ok | Cancell

Figure 78 - Display select dialogue box

To add or remove computersto your operator station, edit thefile
$NEPTUNEHOME/defaults/NeptuneDisplay
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Overview

All utilities except the main geographical window in the Survey
Display software application, are started from the Processing
pull-down menu. The utilitiesthat work on specific lines or areas
will use lines or areas that are currently selected in the main
geographical window.

The Processing pull-down menu contains menu commands for
launching the utilities, as well as auxiliary commands related to
how the utilities work.

Thefollowing commandsareavail ablefrom the Processing menu:
* Bridge and Helmsman display

» Sonar Image

* Create Grid

* Grid Display

* Grid Display Redtime

» Cdlibrate

* Sonar Image Replay

Some of these commands are explained in this chapter, but others

- due to the fact that they are aso used in other applications - are
described in their own chapters.

Bridge and Helmsman display

The Bridge and Helmsman Display isawindow very similar to
the main geographical window, but it isonly intended for viewing
the steering route relative to the planned lines. This window is
usually allocated to another monitor or X-terminal availableonthe
vessels network. Thisispossible by using the Options-> Display
menu command inthe Survey Display window. In earlier versions
the Bridge and Helmsman display were two separate programs.
The former Helmsman Display is now removed and this function
is now included in the Bridge and Helmsman display.

To start the Helmsman, use the options View -> Show/Hide ->
Helmsman. Thisapplicationisalso accessed from the L aunchpad.

Some of thefunctionsin the Helmsman are only availablewhen an
active planned line is defined!

—  Thedescription of the Bridge and Helmsman Display is on page
244,
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Sonar Image

This utility gives you a reflectivity or backscatter image of the
seabed.

The Sonar Image application is aso accessed from the
Launchpad, and it is used during online operations.

—  The Sonar Image can be found on page 304.

Create Grid

Thiscommand is used to definethe cell sizefor the reference grid
The Grid Display utility displays the data using this grid.

—  TheCreateGridfunctionisdescribedinthe Grid Display onpage
229.

Grid Display

Thisdisplay isageographica window dedicated to display depths
and related values for a specific area. The areato be displayed is
defined in the main geographical window using the Edit -> New
Display Area menu command. When an area has been defined,
it must be selected, and the Grid Display can be started to display
the values inside the selected region. If no areais selected, the
whole geographical areais used as display area.

Grid Display Realtime

TheGrid Display Realtimeisalso accessed from the Launchpad,
and it is used during online operations. It is intended to be used
whileloggingisactive. To avoid disturbing thelogging process by
computationally intensive activities, some options are not
available (the As grid and As grid and OVR text in the
Show/Hide dia ogue box).

—  The Grid Display is described on page 226.

Calibrate

The Cadlibration (Calibrate) utility is a geographica window
intended for analysis of data from a calibration survey. Depths
from different survey lines may be compared, and it is possible to
apply different roll, pitch and time offsets to see the consequences
on the computed depth values.

This utility is used during online and offline operations.
—  Calibration is described on page 254.

Sonar Image Replay

This utility gives you a reflectivity or backscatter image of the
seabed.
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The Sonar I mage Replay is accessed from the Processing menu,
and used during offline operations.

—  The Sonar Image can be found on page 304.
—  The Seabed Viewer can be found on page 313.
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Import/Export

Export lines

General

The purpose of the Import/Export utility is to transfer survey
lines from one survey directory to another. All the survey format
filesrepresenting asurvey line, or aternatively only specified file
types, are copied. The utility will either copy all survey lines, or
only some selected lines. Survey lines may also be transferred to
or from magnetictape. Theutility may also beusedto deletesurvey
lines from a survey.

You should not try to achieve similar functionality by using
ordinary copy file/delete file tools available in the operating
system. This will not be successful since internal references also
have to be changed when the files are moved to another location,
or deleted.

The Import/Export utility is launched by selecting Export Lines
on the File menu. This brings up the Export Lines dialogue box.

toFromSuryey
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Figure 79 - The Import/Export utility

If only some of thelinesin the current survey areto be transferred
or deleted, they have to be selected in the Main geographical
window before the Import/Export utility is started. No means are
provided in the utility itself to include or exclude individual lines.
If no lines are selected in advance, all linesin the survey will be
transferred or deleted.
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Some of the buttons encountered in the dialogue boxes described
below activate a restricted version of the Kongsberg Simrad
SurveyControl utility. Usethe File -> Exit menu command, and
push the OK button in the resulting confirmation dial ogue box to
exit from this utility.

Commands

Overview

Six push buttons are avail able on the right hand side of the Export
lines diadogue box. They represent the commands described
below. After pushing one of these buttons, various dial ogue boxes,
described in the following paragraphs, appear.

While copying operationsare active, adial oguebox informing you
about thiswill sometimes appear. Although this dialogue box has
an OK button, no interaction from you is required.

Get

To copy someor al linesinasurvey (or lines previously copied to
tape) to the current survey.

Thelinesin the source survey (or on thetape), but only version 01
of the Survey Format files, and only files adhering to the included
file types (see the Selecting file types paragraph below) are
copied.

Any selection of specific lines in the current survey, done before
the Import/Export utility was started, will be ignored.

The following dialogue boxes appear:
* Filetype selection box
* Source selection box

* SurveyControl dialogue box. This dialogue box displays all
thelinesinthesourcesurvey. You may select someof theselines
to be transferred. If no lines are selected, al lines will be
transferred.

e Confirmation box

To get access to the added lines, you must exit from the main
geographical window and restart Survey Display.
Put

Thisoption is used to move the selected (or al) survey linesfrom
the current survey to another survey.

Only version 01 of the Survey Format files, and only filesin file
typesdescribed in the Selecting filetypes paragraph bel ow, can be
taken.
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The following dialogue boxes will appear:
* Filetype selection box
* Destination selection box

The affected survey lineswill be deleted from the current survey.

To see the changes to the current survey, you must exit from the
main geographical window and restart Survey Display.
Delete

Thisoption is used to delete the selected (or all) survey linesfrom
the current survey.

All versions of the Survey Format files are deleted, but only files
adhering to the included file types (see the Selecting file types
paragraph below).

The following dialogue boxes will appear:
* Filetype selection box
* Deéletefile confirmation box.

To see the changes to the current survey,you must exit from the
Main geographical window and restart the Survey Display.

Copy

This option is used to copy the selected (or al) survey lines from
the current survey to another survey or to magnetic tape.

Only version 01 of the Survey Format files, and only filesadhering
to the included file types (see the Selecting file types paragraph
below), are copied.

The following dialogue boxes will appear:

* Filetype selection box

* Destination selection box

Backup

This option is used to copy the whole current survey to magnetic
tape.

All files on the survey directory, including al versions of the

survey linefiles, are copied. Any selection of specific linesbefore
the Import/Export utility was started, will be ignored.

The following dialogue box will appear:
* A dialogue box informing you about the Backup operation.
Press OK to continue or Cancel to abandon the operation.
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Restore

Thisoption isused to restore atape Backup previously taken with
the Backup command, to the current survey directory.

All files are restored.
The following dialogue box will appear:

* A diaogue box informing you about the tape read operation.
This box has several buttons, not al of them relevant for the
current task. Push the Sart button to continue with the
transaction, or the Cancel button if you want to abandon the
operation.

Any existing files on the survey directory will be deleted.

To get access to the restored survey, you must exit from the main
geographical window and restart Survey Display.

Selecting file types

Thefirst dialogue box appearing after one of the Get, Put, Delete
or Copy commands has been initiated is the following dialogue
box:

toFromTape: Do Include File Type

~ all Types

_| sidescan

_| depth

_| pos

_| index

Apply Cancel

Help ‘

Figure 80 - Dialogue box for selecting file types

File type buttons

Thisoption is used to specify which file types should be included
in the transactions.

The five check buttons on the left hand side are used. Select either
the All types button, or any combination of the four others.
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All types - All filetypes will be included, disregarding the status
of the other check buttons.

Sidescan - Sonar image data (* .sidescan files) will be included.
Depth - Depth datawill be included (* .depth files).

Pos - Position datawill be included (*.posfiles).

Index - Index datawill be included (*.ind files).

Acceptance

Apply - Usethe current file type combination and go on with the
transaction.

Cancel - Abandon the transaction.
Help - On-line help.

Selecting the source
Overview

Using the Get command, the source for the data to be transferred
has to be specified. Thisis done by the following dialogue box,
appearing after the File type inclusion box.

ToFromsurvey: Source
3ource:
| Tape
Survey survey

Apply Cancel View Help

Figure 81 - The Sour ce dialogue box

P—

Tape
If thischeck buttonis checked, the survey linesto beimported will
be transferred from magnetic tape.

Survey
This option is used to select a survey directory on the hard disk
from where the lines will be transferred.

Two alternatives are available for the specification of a source
survey. Onealternativeisatext input field where you can enter the
name of asurvey directly.
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The other is a push button to the right of this text input field.
Pushing thisbutton, asurvey selection dial ogue box appears. Click
on the survey you want. Use eventually the scroll bar on the right
hand side to get more surveysinto view. Click on the OK button
to confirm the selection.

Acceptance

Apply - This option is used to accept the selected source and
continue with the transaction.

Cancel - This option is used to abandon the transaction.

View - This option is used to view the lines to be copied using a
restricted version of the Simrad SurveyControl utility.

Help - On-line help

Selecting the destination

Using the Put or Copy command, the destination for the datato be
transferred has to be specified. This is done by the following
dialogue box, which will appear after the File typesinclusion box.

This dialogue box will aso act as a confirmation box for these
commands. After pushing the Apply button in this dialogue box,
the transaction will be executed without any further opportunity to
abandon the transaction.

I toFromsurvey: Destination

Lines to he PUT:

0001 _19960219_150838 =
0002_19960219_152021
0003_19960219_152844
0004_19960219_153444

Destination:

| Tape

Survey [EmM3000_datar

Apply Cancel View Help

Figure 82 - The Destination selection box

==
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Lines to be COPIED

Thisoption is used to show which survey linesareincluded inthe
transaction. Usethescroll barsto get moreof thelistintoview. This
box is not used for further line selections.

Tape
If thischeck button is checked, the survey linesto be exported will
be transferred to magnetic tape.

Survey
This option is used to enter a destination survey directory on the
hard disk.

Two alternatives are avail able for the specification of adestination
survey. Onealternativeisatext input field where you can enter the
name of asurvey directly.

The other is a push button to the right of this text input field.
Pushing thisbutton, asurvey selection dial ogue box appears. Click
on the survey you want. Use eventually the scroll bar on the right
hand side to get more surveysinto view. Click on the OK button
to confirm the selection.

If no survey of the given name exists, a new survey directory will
be created.

Acceptance

Apply - Thisoption is used to accept the selected destination and
complete the transaction.

Cance - Thisoption is used to abandon the transaction.
View - This option is used to view the affected lines.
Help - Online help.
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8 GRID DISPLAY

8.1 Purpose

The purpose of the Grid Display is to display a gridded image of
large areas of the survey. This image can be used for a visual
inspection of the quality and distribution of the logged data and
related data for a specified geographical area. Thelogged datafor
thisareais then displayed in a dedicated window.

The program contains different type of representations, such as
backscatter, shaded depth and number of datapoints in each grid
cell. Depth contouring is aso included in the Grid Display.

The area to be displayed is defined in the main geographical
window using the Survey Display’s Edit->New Display Area
command.

Two versions of the Grid Display application may be used:

¢ Onlineversion
¢ Offlineversion

Theonlineversion of the Grid Display isintended to be used while
loggingisactive. TheAsgrid and Asgrid and OVR text options
in the Show/Hide dialogue box are then not available to avoid
disturbing the logging process by computational intensive
activities.

8.2 Main window

226

Overview

The Grid Display mainwindow isshown below. Itisdesigned with
the following el ements:

* Menu bar

* Graphic presentation of the currently selected area
* Mean depth colour coding

* Tool bar
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Figure 83 - The Grid Display main window

Main menu

TheGrid Display’ smain menu bar providesthefollowing choices:
* File

* View

* Planning

* Crossline

* Hep

The Planning and Crossline modules are explained separately.
—  ThePlanning utility is described on page 285.

—  TheCrosdine utility is described on page 276.

Graphic presentation

The graphic presentation area displays the current geographical
area. A grid positions the area, and colour codes are used to
visualize the depths.

Thebottom part of the graphic display presentsthe cur rent colour
coding used to visualize the various depths. The scale (in meters)
is shown under the colour bar.
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Information bar

The information bar at the bottow of the window contains
information about the scale (for example 1:25000).

Tool bar

The buttons on the tool bar provides genera tools for scaling,
mouse operations and panning.

—  Refer to the description on page 48.
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Operational procedures

Purpose

The purpose of the Grid Display isto display al depthsand related
datafor aspecified geographical area. Thelogged datafor thisarea
isthen displayed in a dedicated window.

The area to be displayed is defined in the main geographical
window using the Survey Display’s Edit->New Display Block
command.

Start and exit

Before you start the Grid Display

You must define a data set and a display area before you start the

Grid Display. The following procedure applies:

1 Select Processing on the Survey Display’ s main menu.

2 Select Create grid on the menu. This opens the Grid
Definition dialogue box.

- If logged data is available, the system will present you
with a suggestion about the grid cell size.

GridDefinition
EW grid cell size {(m) 2.0
NS grid cell size (m) ko

OK | Cancel | Help |

Figure 84 - Create grid/Grid definition dialogue box

If you attempt to perform Create Grid with no survey data, anerror
message is presented.

If you attempt to perform Create Grid for the second time on the
same survey data, a warning message is presented. You can then
either cancel the process, or continue.

- A subsequent re-definition of thereferencegridwill force
the system to compute depths values for the new cells,
which will take some time if the amount of dataislarge.

3 Select New Display Area on the Edit menu.
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I SurvewControl: Confirm

Reference already defined
% Calculating new grid file may take time
Do you want to continue?

_OK |

Cancel

Figure 85 - Create grid warning message

Press the right mouse button to select an area.

Click once on the area border to select it.

Select Edit on the Survey Display’ s main menu bar.
Select New Display Area on the Edit menu.

o N o 01 b~

Press the right mouse button to select an area.
9 Click once on the area border to sdlect it.

You can now start the Grid Display, and only the selected lineswill
be displayed. If no lineswere selected, all lineswill be displayed.

To start the Grid Display

The Grid Display isstarted from the Survey Display application as
follows:

1 Select Processing on the Survey Display’ s main menu bar.
2 Select Grid Display on the menu.
3 Change to Workspace three too see the Grid Display.

You can aso start the Grid Display from the Launchpad by
clicking on the dedicated icon.

If you try to start the Grid Display without first defining adisplay
area, an error message will appear to guide you.

To start the Grid Display realtime

Before you start the Grid Display Realtime you need to log one
survey line, or parts of one. You then need to create agrid for that
line, the procedure for create grid is described above.

Select Edit on the Survey Display’s main menu bar.

2 Select New Display Area on the Edit menu.
3 Press the right mouse button to select an area.
4 Click once on the area border to select it.
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5 Select Processing on the Survey Display’ s main menu bar.
6 Select Grid Display Realtime on the menu.

- Thegrid is updated continoudly.
When the vessel |eaves the area defined by the realtime grid, the
gridding stops.

If you define an area for the realtimegridding that istoo large, the
Grid Display Message dialogue box will appear with a warning.

To start the Grid Display realtime

Before you start the Grid Display Realtime you need to log one
survey line, or parts of one. You then need to create agrid for that
line, the procedure for create grid is described above.

Select Edit on the Survey Display’ s main menu bar.
Select New Display Area on the Edit menu.

Press the right mouse button to select an area.

Click once on the area border to select it.

Select Processing on the Survey Display’ s main menu bar.

o o1 B~ W N PP

Select Grid Display Realtime on the menu.

- Thegrid isupdated continoudly.

When the vessel |eaves the area defined by the realtime grid, the
gridding stops.

If you define an area for the realtimegridding that istoo large, the
Grid Display Message dialogue box will appear with a warning.

You can aso start the Grid Display from the Launchpad by
clicking on the dedicated icon.

If you try to start the Grid Display without first defining adisplay
area, an error message will appear to guide you.

To start the Grid Display realtime

Before you start the Grid Display Realtime you need to log one
survey line, or parts of one. You then need to create agrid for that
line, the procedure for create grid is described above.

1 Select Edit on the Survey Display’ s main menu bar.
Select New Display Area on the Edit menu.

Press the right mouse button to select an area.

Click once on the area border to select it.

a A W N

Select Processing on the Survey Display’ s main menu bar.
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6 Select Grid Display Realtime on the menu.

- Thegrid isupdated continoudly.
When the vessel |eaves the area defined by the realtime grid, the
gridding stops.

If you define an area for the realtimegridding that istoo large, the
Grid Display Message dialogue box will appear with a warning.

To exit the Grid Display
The Grid Display is closed as follows:

1 Select File on the main menu bar.
2 Select Exit on the File menu.

The common view procedures are presented in the Grid Display
Command Reference.

850-160977/E



Grid Display

850-160977/E

You can view and modify the distance between the chart contours.
1 Select View on the main menu.

2 Select Make Contour... on the submenu.

3 Enter the desired contour interval.

4  PressOk.

Once the contour lines are established, you can place depth labels
on them.

1 Select View on the main menu.
2 Select Contour labels at on the submenu.
3 Select the desired levdl.

Make surethat Contour isenabled in the the Show/Hide dialogue
box. If Grid cell isaso enabled in the Show/Hide dia ogue box,
and your current Annotation Colours settings have defined Grid
cell and Contour to be displayed in the same colour, you will not
be able to see the contour labels. This can be fixed by either
changing the color definitions in Annotation Colours or by
disabling Grid cellsin Show/Hide.

—  Refer to page 202 for further information about the Show/Hide
dialogue box.

—  Refer to page 200 for further information about the Annotation
Colour dialogue box.
To create Sun illumination charts

You can add shading to the displayed image, and thus make an
artificial 3D effect.

Select View on the main menu.

Select Grid/Cell on the submenu.

Select Sun illumination.

Select Shading parameters on View submenu.
Select desired value.

You can select what kind of data to be displayed.

1 Select View on the main menu.

2 Select Grid/Cell on the submenu.

3 Select desired value.

g A W N -
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Command references

Introduction

Thischapter describes the various commands used throughout the
Grid Display.

The following options are available on the main menu:
* File

* View

* Planning

* Crosdines

* Hep

Each of these options have a number of commands available on
drop-down menus.

TheFilemenu allowsyouto print the contents of the geographical
display, and to exit the Grid Display.

—  Refer to the description on page 235.

The View menu provides a number of commands and dial ogue
boxes to control the geographical display.

—  Refer to the description on page 237.
The Planning menu provides a utility to plan your surveys.
—  Refer to the description on page 285.

The Crosdlines application makes it possible to evaluate the data
quality of the multibeam echo sounder inside a corridor generated
in any direction in the survey area.

—  Refer to the description on page 276.
The Help menu provides on-line help. It is not described here.
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Overview

The File option on the Grid Display’s main menu bar activates a
drop-down menu where the following commands appear:

* Plot

* Export depth contours...
e Import...

* Exit

Plot
This menu command activates the Plot dialogue box.
—  Refer to the dialogue box description on page 43.

This menu command activates the Export depth contours
dialogue box.

—  Refer to the dialogue box description on page 236.

This menu command activates a dialogue box to import depth
contours from a .daf-file.

—  Refer to the dialogue box description on page 191.
Exit

When thismenu command is selected, the Grid Display utility will
terminate.
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Export depth contours

This option exports contour linesto an output file.
You can select from the following options:

* plotmtv

* DAF

You can also select the output file name.

Plotmtv is a genera purpose graphics utility available on the
Internet. The utility is supplied with the Neptune, and may be
started in aterminal window. When you press Ok, thisapplication
is started automatically.

DAF isagraphical format for use with the dK art software from
HydroService. The dKart program also reads and generates the
S57 ECDIS format.

A separate program named Hydr oSer viceissuppliedto read DAF
format for conversion to Neptune’ sinterna coast line format.

—  Refer to page 191 for a more detailed description of the DAF
format.
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Overview

The drop-down menu activated by this option contains commands
for information presentation.

* Annotation colours
* Show/Hide

e Lat/Long format
* Colour Mapping
* Contour Priority

* Selections

* Vessel in center

* Make contour

e Contour Labels at
* Display Interval

* Shading Parameters
* Grid/Céll

* Keep Function

* Position

* Distance

The Annotation Colours command presents the Annotation
Colour s dialogue box, where you can modify the various colours
used in your graphical window presentations.

—  Refer to the description on page 200.

The Show/Hide command presents the Show/Hide dial ogue box,
which containsalist of itemsthat may exist intheclient areaof the
geographical window. These items can either be displayed or
hidden.

—  Refer to the description on page 202.

The L at/L ong For mat command allows you to choose the scales
along each of the axes in a geographical window. These represent
geographical latitude and longitude respectively.

—  Refer to the description on page 209.

The Colour Mapping command allows you to manipulate with
the colours in the graphical window.

—  Refer to the description on page 204.
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The Contour Priority command is used to specify priority of
imported contour lines to be displayed in the Grid Display.

Note that the contour curves may be visible or hidden depending
on settings you have selected in the Show/Hide dial ogue box.

The Selections command provides a small submenu with two
choices: Reset selection and Lines. The first option deselects the
currently selected line in the main window, and empties the edit
buffers. Lines opens a small window to make the line selection.

The Vessdl in center command places the vessel in center of the
geographical window.

The Make Contour command enables the necessary
computations to display the contour curves connecting al the
points with equal depth.

—  Refer to the description on page 239.

TheContour L abelsAt command enablesyou to choose at which
levels the contour curves should have labels displaying the depth.

—  Refer to the description on page 240.

TheDisplay I nterval command enablesyouto set up an automatic
redraw period for the display.

—  Refer to the description on page 214

The Shading Parameters command controls the “amount” of
shading you can apply to theimage, aswell astheangleof thelight
source.

—  Refer to the description on page 241.

The Grid/Cell command enables you to control which datatypes
you wish to see.

—  Refer to the description on page 241.

The Keep Function command enables you to do the same
operation over and over again, until an other function is selected.

—  Refer to the description on page 195.

The Position command allows you to identify positions on the
geographical display.
—  Refer to the description on page 196.

The Distance command allows you to measure distances on the
geographical display.
—  Refer to the description on page 197.
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Make Contour

Make contour is available from the View menu. This dialogue
box enables the necessary computations to display the contour
curves connecting all the points with equal depth.

The dialogue box (shown below) asks for the current contour
interval in meters. This is the depth difference between each
contour curve.

Make Contour

Contour interval (m) ‘{150

Help

Cancel |

Figure 86 - The Make Contour dialogue box

Enter the desired value, and press OK. Cancel will close the
dialogue box without any changes. Help darts the context
sensitive help.

The computer now performs the contour calculations, and the
result is displayed in the main geographical window.

Note that the contour curves may be visible or hidden if you use
the Show/Hide dialogue box.
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Contour Labels At

Once contour linesare enabled, you can choose at which levelsthe
contour curves should have labels displaying the depth.

The following options are available:
* Every leve

* Every second level

* Every fifth level

* Every tenth level
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Shading parameters

This menu option alows you to choose the “amount of shading”
to be applied when the Sun illumination alternativeis selected on
the Grid/Cell sub-menu.

Options are:

* Normad

e 2* Norma
* 4* Norma
* 8* Normal

* Light from <geographic direction>

Grid/Cell

Thisoption definesthe datatypeto be displayed. Select any of the
following:

Mean depths - Thisisthe mean value of the cell.
Min.depth - Thisisthe minimum value of the cell.
Max. depth - Thisisthe maximum value of the cell.

Diff.depth - This is the depth range (maximum value minus
minimum) of the cell.

No.points - Thisisthe number of data pointsin the cell.
Backscatter - Thisisthe mean backscatter value of the cell.

Sunillumination - Thisisthe mean depth of the cellswith shading
based on an artificia light source placed in the geographica
direction described in Shading Parameter s above.

Mean height - Mean distance from vertical referenceto seafloor.

Max.height - Maximum distance from vertical reference to sea
floor.

Min.height - Minimum distance from vertical reference to sea
floor.
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Create Grid

This command is used to define the grid’s cell size for the Grid
Display utility. The option brings up a dialogue box to define the
size of the grid cells.

The generation of the cell stakes much of the systemresources, and
should only be used while logging is not active!

EW grid cell size (m) 5.0

NS grid cell size (m) 5.0

| OK I Cancel Help

Figure 87 - Create Grid dialogue box

Grid cell size

To start the Grid cell size
To start the Grid cell size you need to do the following

1 Start Merlin

2 Change workspace to the SI.

3 Choose Processing on the main menu.
4 Choose Create Grid.

Introduction

If logged data is available, the system will present you with a
suggestion about the grid cell size. For this purpose, some logged
dataisrequired.

* If you attempt to perform Create Grid with no survey data, an
error message is presented.

* If you attempt to perform Create Grid for the second time on
the same survey data, awarning message is presented. You can
then either cancel the process, or continue.

To start EM 1002 on a survey, run the system for a few minutes
without any grid defined, andthen stopthelogging. UsetheCreate
Grid command to define a reference grid. The system will then
have some data from which areasonable suggestion about thegrid
cell size can be made.
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Reference already defined
% Calculating new grid file may take time
Do you want to continue?

Ok | Cancell

Figure 88 - Create Grid warning

A subsequent re-definition of the reference grid will force the
system to compute depths valuesfor thenew cells, which will take
some time if the amount of dataislarge.

Try to select theright cell size early in the survey. A good ruleis
to define the reference grid when the first line has been finished,
and before the start-up of the next.
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9 BRIDGE AND HELMSMAN DISPLAY

9.1 Purpose

TheBridgeand Helmsman Display isdesigned to view track and
coveragedata. It presentsageographical view of the current survey
areawith vessel position, survey lines and swath coverage. Onthe
Bridge and Helmsman Display various steering information with
regard to the current survey line may be displayed.

* No depth or other beam data are shown.

* Only the track of the currently active line and optionally
coverage is shown.

The Bridge and Helmsman Display window isusually allocated to
another display unit. Therefore, usethe Options-> Display menu
command from the survey display menu before the Bridge and
Helmsman Display program is started.

—  Refer to page 246 for a start-up procedure.

9.2 Main window

244

The Bridge and Helmsman Display window contains the
following main elements:

e Menu bar

* Graphic presentation of the current survey area
* Information bar at the bottom of the display

* Tool bar

The following commands and options are available from the the
Bridge and Helmsman Display main menu bar:

* File

* Edit

* View

These menu options and the respective commands are the same as
used elsewhere in the Survey Display application.

The Bridge and Helmsman Display window isshown in figure 89.
This window contains the same geographical information as the
Survey Display main window, but the options on the main menu
bar have been reduced.

The information bar at the bottom of the display contains
information about the scale (for example 1:25000).
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Figure 89 - Bridge and Helmsman Display. The
Helmsman information isin the grey areas of the
window.

The Tool bar provides easy accessto anumber of view functions.
—  TheTool bar is explained on page 48.
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Windows

The Bridge and Helmsman Display operates in a single window.
In this window you can view the survey lines.

Start and exit

Before you start the Bridge and Helmsman
Display

The Bridge and Helmsman Display is designed to run on alocal
workstation/x-terminal/remote display on the vessal’ s bridge, and
to aid the crew during the survey.

In order to make the application appear on the remote display, the
following procedure must be performed in the Survey Display
main menu:

1  Select Options-> Display.

- A display select dialogue box appears. Thisbox contains
the logical addresses of the possible displays on your
network. Each workstation is identified by its “alias’ or
|P address.

hyd0:0.0
hyd4:0.0
hyds:0.0
inger:0.0
157.237.2.589:0.0

Ok | Cancell

(Cd4392)

Figure 90 - The Display Select dialogue box

2 Select the workstation/x-terminal/remote display alias or

adressto receivethe Bridge and Helmsman Display window.
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3  Clock OK to apply.

Usually, only the Bridge Display is sent to the display you select
here.

To start the Bridge and Helmsman Display

The Bridge and Helmsman Display is started from the Survey
Display’s main menu as follows:

1 Select Processing on the main menu bar.
2 Select Bridge Display on the pull-down menu.

You can aso start the Bridge and Helmsman Display from the
launchpad using the icon.

To exit the Bridge and Helmsman Display
The Bridge and Helmsman Display is closed as follows:
1 Select File on the main menu bar.

2  Sdlect Exit on the pull-down menu.

Common view procedures

The common view procedures are presented in the Operational
procedures chapter.

—  Refer to page 50.

Show/Hide settings

You can start the Helmsman display by activating the Helmsman
button. What to display inthe Helmsman can also bedefined inthe
Survey Display. Thissetup issaved when the Survey Display exits,
and it is restored when the Bridge and Helmsman Display is
started. You can choose to display this:

DTK - Desired Track. This is the heading of the current line
segment.

DPT - Depth. The water depth in meters.
COG - Course over ground.

CMG - Course Made Good. The heading fromthefirst point inthe
planned line to the current position.

XTE - Crosstrack Error. The shortest distance to the current line
segment.

SOG - Speed Over Ground. Current Speed.
TTG - Timeto Go. Estimated time of arrival at the next waypoint.

247



EM 1002 / Base version

248

DST - Distance to Waypoint. Distance in meters to the next
waypoint.

XTE deviation indicator - XTE bar displayed at the top of the
screen.

Use small fonts - Toggle between small and large fonts.
Output to Autopilot - Output of NMEA APB datagrams.

Automatic line direction - Automatically sets the active lines
direction.

The XTE deviation indicator displaysthedistance from the ship to
the active line. A line may have severa waypoints and the DTK,
XTE, TTG DST and XTE deviation indicators all show their
values to the next waypoint or to the current line segment. The
scaleof the X TE deviationindicator iseither 16 meters(minimum)
or 160 meters (maximum). When the ship is more than 16 meters
away from the line, the scale changes automatically. If the ship is
more than 160 meters away form the line, red and green arrows
indicate that the helmsman should steer port or starboard to
relocate. Before the ship reachesthe start of theline, the indicator
will form an arrow pointing downwards.

Automaticlinedirectionwill try to changetheactivelinesdirection
according to the ships heading. Thisis done when the shipisclose
to theline, and it is done only once. The line stays the sameif the
ship turns.

If Helmsman coor dinatesare activated, the current position of the
shipisasodisplayed in auser selectableformat: decimal degrees,
decima minutes, decimal seconds or projection coordinates. If
Helmsman cour se offset is activated, DTK is corrected with the
value taken from the input field value. If the radio button " Add
(degrees * 10)” is enabled, the input field value is divided by 10
(which meansthat if you want to correct the heading with 1 degree,
you must set 10 in the input field). If the radio button ” Automatic
true north” isenabled, the Helmsman will display DTK to thetrue
north.

If "HUD” isactivated the ship’ s position relative to the activeline
is displayed to the right as shown in figure 89. The active lineis
always drawn in the centre and the ship’s position to starboard or
port of thelineisthen displayed. The scaleaong the activelineis
time, and it is 10 seconds between the tic-marks. The across scale
will change automatically between 40 and 400 meters (20 to 200
meters to either side of the activeline).
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The Bridge and Helmsman Display has the same colour- and
show/hide settings as Survey Display, except that coverageison,
legend off, grid (metric) on, planning module on, displaying user
defined line names and helmsman on.

For the Helmsman display the operator can set the colours of the
background, the letters and the indicator in the XTE deviation
indicator. Remember that these settingsarestored tofileonly when
Survey Display exitsso it isreally the operator of Survey Display
who decides what the colours should be.

The active line is aways displayed in the Bridge and Helmsman
Display even if the operator changes the planned job in Survey
Display. This line is given the name "ACTIVE” when it is
displayed. If the Helmsman functionality is turned on it will be
displayed whenever alineis active (and turned off automatically
when the line is deactivated).

If thebutton” Output to autopilot” isenabled the system will output
NMEA APB datagrams. You must theninput what devicetheserial
line is attached to. This is done from the ” Edit”-menu in Survey
Display where the you select ” Autopilot setup...” and aninterface
pops up. If the you input something that isnot aserial line device,
it isassumed that it is an ordinary file name and the NMEA APB
datagrams are written to thisfile (the file must already exist).

NMEA APB datagrams contain infor mation regarding thevessel’s
position with regard to the active survey line. The correctness of
this information is critically dependent on positioning system
input, correct setup of the systemand user definition of the survey.
Using the APB datagrams as autopilot input is possible asa help
in steering the vessel during the survey, but it cannot in any way
relieve the vessel crew from the responsibility in safe handling of
the vessal.

Some final notes

If the planning moduleis off in the Bridge and Helmsman Display,
the helmsman will not see the activated line from Survey Display
in the Bridge and Helmsman Display, but the Helmsman
functionality will beactive. Thisisan optionif youwant to display
for example SOG evenif you arenot logging: ssmply activatealine
and select DTK etc. in the Helmsman display.

You need to set the colours and select the planned job in Survey
Display andthen exit Survey Display to set the default coloursfor
the Bridge and Helmsman Display.

When you reach theend of theline (or beforeyou cometo theline)
the Helmsman will continue to display the ship’s position relative
to the continuation of the last line segment of the planned line.

249



EM 1002 / Base version

250

The more you display in the Helmsman, the more work for the
computer and thebigger it gets. Try to choose only thosevaluesthe
helmsman really needs.

If you changetheplannedjobin Survey Display, you need torestart
the Helmsman display in order to view the changes.

Automatically setting the lines' direction may fail in some
circumstances, like if the ship is close to the middle of the line
whenitisactivated, or if you try to activate the current activeline.
Also note that the update of the display may be slow so you may
not see the changes immediately and that the change will not take
place until the ship is close to the line.
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9.4 Command references

Introduction

This chapter describes the various commands used throughout the
Bridge and Helmsman Display application.

The following options are available on the main menu:

* File

* Edit

* View

Each of these menu options have anumber of commandsavailable
on pull-down menus.

File

Overview

The File option on the main menu bar contains two commands:
* Print

* Exit

Print

Thismenu command activatesthe Print dialogue box, and makes
it possible for you to create a hardcopy of the current information
shown on your display.

—  ThePrint dialogue box is explained on page 43.
Exit

When this menu command is selected, the Bridge and Helmsman
Display program will close.
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Edit
The Edit option on the main menu bar contai ns these commands:

!

Vol

!

!

Reset selection

Keep function

Position

Distance

New Display Area

Resize Display Area
Reset selection is described on page 194.
Keep function is described on page 195.
Position is described on page 196.
Distanceis described on page 197.
New Display Area is described on page 198.
Resize Display Area is described on page 198.

These commands are all used in the Survey Display application,
and they are described on page 193.
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View

The View option on the main menu bar contains the following
commands:

Several of these menu options are identical to the options on the
Survey Display main menu. These have been described previously
in this document as follows:

—

—

—

Annotation colours; described on page 200.
Show/Hide;described on page 202.

Colour mapping; described on page 204.
Lat/Long format; described on page 209.
Vessel in centre; described on page 213.
Update interval; described on page 214.

253



EM 1002 / Base version

10 CALIBRATION
10.1 Introduction
Purpose

254

The purpose of the Calibration utility isto analyse survey datato
discover any systematic error intheroll, pitch or heading received
from the attitude sensor and the time delay of the positioning
systems.

It isalso used to find the outer beam angle offset of the EM 1002
transducer.

The Calibration utility will also assist in judging the quality of a
sound speed profile.

The Cadlibration utility works on any survey data. To obtain valid
results, we recommend that survey lines planned specifically for
calibration purposesareused. Thesearelineswherethe sameareas
are covered in two or more different ways.

The Calibration utility will only work with two or more selected
linesinasurvey. Theselineshasto beselected inthesurvey display
before the Calibration utility is started.

You must define one or more calibration linesalong which thedata
will be analysed. For each line, the system will use data within a
corridor, which represents all points within a specified distance
fromtheline. The datawill be displayed using atwo-dimensional
diagram (the calibration profile window) with the horizontal axis
representing the distance aong the line, and depth along the
vertical axis. Data from two different survey lineswill be shown
in the same diagram, each with its own colour.

In the Calibration Profile window you can change the relevant
sensor offset and see its effect on the depths shown. The offset
value that gives the best fit betwenn the depths on the two
calibration linesisto be entered in the corresponding sensor field
in the system’s installation menu. The actual value should be a
mean of the values determined in severa calibration corridors
placed at difference positions along the calibration lines.
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The Calibration utility is designed for determination of sensor
offsets. ItisNOT intended for determining the angular orientation
of the system transducers, these must be determined through
measurements as described in the installation manual. The reason
for thisisthat it is not possible to do a linear addition of sensor
offsets and transducer orientation angles. The only exception to
this is if the transducers are oriented such that they have zero
heading and pitch installation angles, i.e. that they lie horizonta
whenthepitchiszeroand aremounted parallel tothekeel, inwhich
casereceivetransducer roll installation angle and sensor roll offset
act as a linear sum. This may be exploited in temporary
installations where it may be very difficult to measure roll
installation angles with sufficient accuracy.

Main window and menu bar

When you start the Calibration utility the main window appears
with the following elements shown:

e Menu bar

* Graphic presentation of the survey charts
* Geographical data

e Tool bar

The menu bar contains the following options:

* File

* Edit

* View

* Hep

The bottom frames in the window present the geographical data:
* Current scale (1:5335 in the example above)

* Location of the lines

—  Thegraphic presentation is shown in figure 91.
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Figure 91 - Calibration main window
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10.2 Calibration survey
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Introduction

The correct calibration of the vessel attitude sensors and the time
delay of the positioning system is vita to the quality of the data
collected by the multibeam echo sounder. While modern motions
sensors have little or no drift with time, they may fail. The time
delay of the positioning system may vary according to system
set-up. It is therefore important that the calibration values are
checked at regular intervals, say once every month, or at the start
of anew survey.

The built-in Calibration utility is used to process data from a
calibration survey, usually consisting of one or more sets of
overlapping lines as described below. The data should be
processed by the Calibration utility, and a depth profile displayed
with data from only a narrow corridor you define. This allows a
comparison of the data collected on the two lines. Offsets may be
found entering corrections into the system and reprocessing the
lines to observe the effect of the correction.

Determining a suitable calibration area

On aflat area only roll error will cause significant depth errors.
(Sound speed and echo sounder errors are not considered in this
discussion.) Thusif thesurvey istoberunin areasonably flat area,
it may be sufficient to perform roll calibration only. Usually,
however, afull calibration is required, and the calibration should
then bedone so that different sensor errorshavenoinfluenceonthe
echo sounder data, except for the one which isto be determined.
Note that the positioning accuracy is vital for good calibration
results, except for the roll error calibration on a flat bottom. It
should also be noted that athough heading calibration is in
principle possible from echo sounder data, it is recommended to
calibrate the heading sensor with the vessel lying along a quay
using standard land surveying methods.

The ideal calibration area is partly flat and partly a fairly steep
slope with little change in depth acrosstrack, and with a distinct
feature such asapeak or hollow in theflat area. If the heading and
positioning errors are negligible, theflat areais not required if the
slope has areasonably constant depth acrosstrack.
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The slope used for pitch and time delay calibration should have an
appreciablerelative change in depth from top to bottom, say 30%,
if pitch offset and time delay are to be resolved accurately. Note
that the slope should not be too steep, say not more than 20°,
otherwise the echo sounder could have problems in maintaining
good data quality.
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Roll offset in the acrosstrack direction

Choose a horizontally flat area (at least acrosstrack). Survey a
sufficiently long line twice in opposite directions. Ensure that a
sufficient lead-in time to the line is used for the roll sensor to

stabilize.
—  Refer to figure 92 on page 259.

Side view

Survey line

|
e S

Seabed

Top view

Survey line

Calibration corridor

Figure 92 - Roll offset calibration procedure

The corridor used to compare data from the two survey data sets
should be placed orthogonally to the survey lines.
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If thereisaroll offset, there will be adepth difference between the
two data sets, linearly increasing with acrosstrack distance from
the centre.

Pitch offset and time delay

Choose an area with a continuous but not too steep slope
alongtrack. Survey a sufficiently long line twice in opposite
directionswiththe samevessel speed, and oncewithasignificantly
lower speed. The direction is not important in the last survey.
Ensurethat asufficient lead-intimeto thelineisused for the pitch
sensor to stabilize.

—  Refer to figure 93 on page 261.

Thecorridor used to compare datafrom the survey datasets should
be placed parallel to the survey line on the vessel track.

Any aongtrack depth difference between the runs may be due to
four different factors:

¢ Pitch offset

* Timedelay between actual position and position when position
datagram supposed to be valid

* Position distance offset (either dueto an error in the positioning
system or an error in entered locations

¢ Tidedifference

Note that a depth error on a constant gradient slope due to pitch
offset, increases with increasing depths, while that due to position
time delay increases with vessel speed, and that due to distance
offset is independent of depth and speed but varies with slope
angle.

Using a profile on the two lines in the same direction, but with
different vessel speed, will thus alow the time delay to be found.
After thecorrection hasbeen applied to thedata, you can determine
the pitch offset from the two lines run in opposite directions. Any
distance offset must of course first be removed.

Heading offset
The best check of the gyro is done with theodolite in the harbour.

Alternative 1

Run two parallel lines up or down a slope in the same direction,
separated, but with overlap in-between. The corridor used for
comparison should be placed alongtrack in-between thelines. Any
heading offset will give a depth difference between the two lines.
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Side view

Survey line

Slope

Top view

Survey line B

Slope

Calibration corridor
A

Figure 93 - Pitch offset and time delay calibration procedure

—  Refer to figure 94 on page 262.

Alternative 2

Find an easy recognizable point or feature on the bottom such as
apeak or adepression. This may be difficult !

Set up two survey lineswell to opposite sides of thisfeature so that
thepoint will beintheouter part of the echo sounder swath. Survey
these two lines in same direction.
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Sideview

Survey line

Slope

Survey line 1 B Survey line 2

Slope

A

Calibration corridor

Figure 94 - Heading offset calibration procedure
(Alternative 1)

The corridor used to compare data from the two survey data sets
should be placed so that it intersects the feature, and is parallel to
the survey lines. If there is a heading offset, you will have a
different location aongtrack in the two data sets. Note that
accurate positions and position time delays are required.

—  Refer to figure 95 on page 263.
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Side view

Survey line

s A s

Reference point

Seabed

Reference point

Survey line A | Survey line

\

Figure 95 - Heading offset calibration procedure
(Alternative 2)

Calibration corridor

Verification

After the calibration has been completed, we strongly advise you
to repeat the procedure for verification. This is especialy
necessary if youinitially had largeerrors(exceeding 1 - 2 degrees).
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Outer beam angle offset calibration

Runtwo perpendicular survey lineson arelatively flat bottom. The
depth should be approximately 50 to 100 meters, and 150 degrees
coverage should be used. Inthe crossover areaof thetwo lines, use
theroll calibration utility. Set a calibration corridor along each of
the tracklines in figure 96. Any angular error at the points 2, 4, 6
or 8 may be dueto errorsin

* outer beam angle offset
* sound speed
* roll offset

If sound speed and roll offset are correct, determineangular errors
by changing the roll offset angle to make the outer beam depths
equal at 2, 4, 6 and 8, and take the average of these. If the outer
beams are too shallow compared to the centre beams, the outer
beam angle offset is positive, if they are too deep the outer beam
angleoffset isnegative. Add the outer beam angle offset with sign
totheouter beam angleoffset already used intheinstallation menu.

Thediagonal through 1 and 9 may be used to checkrol | offset. Thus
a crossline calibration is a good check to seeif the systemiswell
calibrated. The outer beam angle offset is critically dependent
upon correct roll calibration and correct sound speed calibration.
Ensuring that these are correct before doing an outer beamangle
offset, isa sound principle.

—  Refer to figure 96 for the principles.

Sound speed control

The same procedure as used for the outer beam angle offset
calibration may be used as a check for sound speed corrections.
Provided that the roll offset and outer beam angle offsets are
correct, any depth deviation between the two lines in the two
calibration corridors are due to sound speed errors, either in the
used profile, and/or in the sound speed at transducer depth.
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Sideview

Survey line
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Flat seabed

Calibration

”””””””” /corridor 1

i Survey
@ @ | line 1
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Survey  corridor 2

Figure 96 - Offset beam angle calibration
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10.3 Command references

Overview

Thischapter describes the various commands used throughout the
Cdlibration utility.

The next pages describes the various commands used throughout
the Calibration utility, and refersto other descriptions asrequired.

The following options are available on the main menu:
* File
* Edit
* View
* Help

Each of these menu optionshave anumber of commandsavailable
on pull-down menus.

The Help option provides on-line help, and is not described.

File

Overview

The File option on the main menu bar contains two commands:
* Plot

* Exit

Plot

Thismenu command activatesthe Print dialogue box, and makes
it possible for you to create ahardcopy of the current information
shown on your display.

—  Refer to the description on page 43.
Exit

When this menu command is selected, the Calibration utility will
terminate.
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Edit

Overview

The Edit option on the main menu bar contains these commands:
* Reset selection

* Keep function

* Position

* Distance

* New line

* Move point

* Moveregion

* Deleteregion

* Pitch calibration

* Roll calibration

* Compass calibration

The drop-down Edit menu contains the same commands for
measuring distances and positions, as the survey display. In
addition, there are commands for calibration line definition and
manipulation, and commands for initiating a calibration analysis
of data along the calibration lines.

The right mouse button is used as an edit button when the pointer
is inside the geographical area of the window. Select a menu
command with theleft mouse button, and then use the right mouse
button inside the geographical areato execute the command.

To work with the calibration lines, they must be visible on the
screen. Make sure the Calibration lines entry in the Show/Hide
dialogue box (available from the View menu) is checked.

—  SeeReset selection described on page 194.

—  See Keep function described on page 195.

—  See Position described on page 196.

—  See Distance described on page 197.
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New Line

Thiscommand is used to create anew calibration corridor. Depth
profiles will be made along this corridor.

After thismenu command has been selected, anew lineismade by
placing the pointer at an initia point, pressing the right mouse
button and dragging the pointer to wherethelineshouldend. The
profile will be from where the first point was set and to the point
where the mouse button was rel eased.

Move Point

This command is used to drag the initial point or end point of a
calibration corridor to a new position.

Use the right mouse button to drag the point. Thisis useful for
changing the direction or length of calibration corridors generated
by New Line.

Move Region

This command is used to move a calibration corridor and
corresponding region to a new position.

Thisisdone by selecting the M ove Region menu command, and
then using the right mouse button to drag the region to another
place.

Delete Region
This command is used to remove a calibration corridor and
corresponding region.

Thisisdone by selecting the Delete Region menu command, and
then click on the region using the right mouse button. The region
must not bein use.
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Pitch Calibration

This command is used to analyze data in the region around a
calibration line in order to do pitch and/or position delay
calibration.

Use the following procedure:

1  Select two separate lines to use for pitch calibration. These
lines should cover the same track, but be in opposite
direction.

2 Generate a calibration corridor in the same direction as the
two selected lines, and located on the top of the same lines.

3 Select the Pitch calibration menu command.

Click on the calibration corridor of interest with the right
mouse button. This calibration corridor should be parallel to
the vessdl track, and include a steep slope.

A calibration profile window will appear. This window is
explained below.

Roll Calibration

This command is used to anayze data in the region around a
calibration linein order to do roll calibration.

Use the following procedure:

1 Select two separate lines to use for roll calibration. These
lines should cover the sametrack over aflat seafloor, but be
in opposite direction.

2 Generate a calibration corridor perpendicular to the two
selected calibration lines.

3 Select the Roll calibration menu command.

4  Click on the calibration corridor of interest with the right
mouse button.

- This cdlibration corridor must be normal to the vessal
track.

A calibration profile window appears. This window is explained
below.

Compass Calibration

This command is used to analyze data in the region around a
calibration linein order to do heading (compass) calibration.

Use the following procedure:

1 Select two separate and paralel lines to use for this
calibration.
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- Whenyou run your multibeam echo sounder according to
these two lines, the covered area must overlap between
the lines. In the commonly covered area, you must also
make sure that you have an easily identified obstacle,
such as alarge rock or awreck on the seabed.

2 Generate a calibration corridor in the same direction as the
two selected lines, covering the overlapped area between
them.

3  Select the Compass calibration command.
4 Click inthe calibration corridor with theright mouse button.

A caibration profile window will appear. This window is
explained below.

Calibration profile windows

Both Roll, Pitch and Compass calibration use the same type of
window for calibration data analysis. The window appears when
one of these commands are used.

The purpose of the window is to display the depth data as found
inside the calibration corridor. Data from the two survey lines are
displayed simultaneously using different colour for eachline. The
X-axis represents the distance along the calibration corridor, and
goes from the initial point to the end point of the calibration
corridor.

—  Thewindows are shown in figures 97 and 98 below; one for roll
calibration and one for pitch/time calibration. The compass
calibration window is similar to theroll calibration window.

DIr-74 945 degr.
Dir:247.990 degr. Depth ()
Roll: -0.649degr.

Corrldor {m):

oo

Setup

Display

z] 2] n]u]

n 1mn 20 20 40 50 g0 0
Range (m}

oK Cancel Hailp

Figure 97 - Calibration profile window for roll calibration
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Time:0.0008 7
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Figure 98 - Calibration profile window for pitch/time
calibration

Window elements
Each window contains the following elements:

¢ |nformation and tool bar
* Graphic area
e Control area

On the left hand side of the graphic area the profile window
contains the following controls:

Information and tool bar
Dir
This information shows the heading of the two lines. The same

coloursasapplied for thedepth profiles, are used to distinguish the
two lines.

Slide bars

Thetwo dlide bars are used to change the sensor offset values used
in the calibration computations.

* The calibration profile window for roll contains one slide bar.
Thisis used to change the offset value for roll sensor data.

* The cdlibration profile window for pitch/time contains two
dlide bars. Oneis used for the time offset of the positions, and
the other for the pitch offset.

The current offset values are displayed above each slide bar.
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The dlide bars are used to change the offset values by dragging the
dlider, clicking on the arrows (the val ues change in minor steps) or
clicking to either side of the slider (the values change in major
steps). The size of the minor and major steps can be set using the
Setup button described below.

The offset values are added to the recorded data asthe profilesare
plottedinthegraphic part of thewindow. Therecorded dataare not
changed.

Any offset values set in the installation parameter form are added
to the data as they are logged. The calibration module has no
knowledge about these offset values. New offset values found
using the calibration module on datafrom this survey may be used
to generate new installation offset values by adding them to those
aready defined in the installation parameter form.

Corridor

The corridor field isatext input field where the distance from the
calibration lineto the border of the region on both sides can be set.

A corridor value of 10 meters generate a rectangle of width 2* 10
meters and length as the calibration line.

The corridor field already has a value when the Pitch calibration
or Roll calibration menu commandsissel ected fromthe Edit menu.
This value may be too high, resulting in too much data to be
displayed (which takestime). In order to limit the amount of data,
avery short calibration line may be used first, just to bring up the
calibration profile window. Then, the corridor value can be
adjusted. Close the profile window and start over again, thistime
using the calibration line length you really wanted to use.

Setup

This button brings up a new window where the range covered by
the slide bars, and minor and major steps used when the arrows or
slide bar is clicked, can be defined.

The following values can be set:

Min (minimum of range)

Max (maximum of range)
. Sep
SUbSep

Sep is the change made to the value when the mouse pointer is
clicked on either side of thedlider, and SubStep isthechangemade
to the value when clicking on the arrows.
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Cancel will closethewindow without any changes, while OK will
use the new values.

Redraw

Thisbuttonisusedtoforcearedraw of thedatainthegraphical part
of the window.

Z Zoomin

Z zoom out

R Reset the view to theinitial setting
U Undo last zoom

Acceptance

The acceptance area at the bottom of the window holds three
buttons.

OK - This button saves the data to the ASCII file CalibValues on
the processing directory.

Cancd - Thisbutton just closes the window without any changes
taking place

Help - This button brings up help information about the profile
window.
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10.4 View
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Overview

The View option on the menu bar contains these commands:
* Annotation colour

Show/Hide

Lat/long format

Colour mapping

The Annotation Colours command presents the Annotation
Colours dia ogue box, where you can modify the various colours
used in your graphical window presentations.

—  Refer to the description on page 200

The Show/Hide command presents the Show/Hide dialogue box,
which containsalist of itemsthat may exist intheclient areaof the
geographical window. These items can either be displayed or
hidden.

—  Refer to the description on page 202.

The Lat/long format command allows you to choose the scales
along each of the axes in a geographical window. These represent
geographical latitude and longitude respectively.

—  Refer to the description on page 209.

TheColour mapping command allowsyou to manipul atewith the
coloursin the graphica window.

—  Refer to the description on page 204.
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Help
The Help option provides on-line help.
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11 CROSSLINES

11.1 Introduction

276

The Crosslines application makes it possible to evaluate the data
quality of the multibeam echo sounder inside a corridor generated
in any direction in the survey area.

Anarbitrary number of survey lines can be selected, and thedepths
in these lines will be visualized inside the corridor as a cross
profile. The depth data can be recalculated for new roll and pitch
offsets and time delay and the depth changes are visuaized
directly. The module aso recalculates the depth with new sound
speed profiles selected by the user. This module is powerful tool
for analysing the depth errors generated by inaccuracies or
incorrect calibration of the external sensors.

The Crosdines application has in many respects the same
functionality as Calibration. The main differences are that
Crosdlines alows re-processing using new sound speed profiles,
and allows simultaneous viewing of data in many corridors. In
addition, Crosdlines is much faster because it only processes the
datainandinthenear vicinity of thecorridors, andit can thusallow
many more survey lines than Calibration.

Crosdinesisavailable from several of the geographical displays
in the Kongsberg Simrad multibeam echo sounders and
postprocessing systems. Crosslines may then be defined and
viewed. The survey lines from which data is to be analyzed are
selected in the survey display and acrossineis also selected.
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11.2 Operational Procedures
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To start a new crossline

o U A W DN P

Start the Survey Display.
Select Displays.

Select Create Grid.
Select Displays.

Select Grid Display.
Select Crosdlines.

To save a crossline

1

Select Save Crosdines on the Crossines menu.

To delete a crossline

1

2

Position the mouse cursor on top of the line you wish to
delete, and click once.

Select Delete Crosdine on the Crosslines menu.

To move a crossline

1
2

Select Move line on the Crosdines menu.

Position the mouse cursor on top of the line you wish to
move, click and hold the right mouse button.

Move the mouse cursor to where you wish the crossine to
move, and release the mouse button.

To move a point

1
2

Select M ove Point on the Crosslines menu.

Position the mouse cursor on top of the point you wish to
move.

Click on the selected point, and hold the right mouse button
depressed.

Movethe mouse cursor to where you wish the point to move,
and release the mouse button.

To change the crossline corridor width

1

Use the mouse and click once on the crossline you wish to
modify.
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Select Change Width of Selected Crosdine on the
Crosslines menu.

Enter the new width value in the dialogue box.
- Thewidth value is entered in meters.

Press Ok to apply and close, or Cancel to closethedia ogue
box without changing the width.

To assign a sound velocity profile to a

crossline

1 Select Crosdines -> Sart displayCrosdines to open the
Crosslines window.

2 In the Crossines window, select Assign sound velocity
profileto file from the Edit menu.
- The Set SVP correction dialogue box appears.

3 Select asurvey lineintheleft listinthe Set SVP correction
dialogue box, and asound velocity profileinthemiddlelist.

4 Click the Make pair s button.
- Thechosen pair of the selected survey line and the sound

speed profile will be displayed in the right list.
5 Click Ok to exit.

Set SWF correction
Lines SWP Fairs

0002_20010524_160943
0002_20010524_160943
0002_20010524_160943

Make pairs | Delete pair|
0K | Help |

Figure 99 - The Set SVP correction dialogue box

To delete a pair

Todeleteapair, select that pair intheright list and click the Delete
pair button.

The Ok button commits these pairs to be reprocessed.
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11.3 Crosslines menu
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Overview

The Crosdlines utility is accessed as a command, and controlled
from a sub-menu. You may find it convenient to “tear off” this
sub-menu to place the Crosslines menu in a separate window.

The menu provides the following options:
* New crosdine

* Delete crossine

* Moveline

* Move point

* Change width of selected crosdine

* Save crosslines

* Start display Crosdines

The majority of these commands are uncomplicated, and they are
briefly explained below. The Start display Crossines providesa

geographical display.

New Crossline
Thiscommand is used to create a new crossine.
—  Refer to page 277 for the procedure.

Delete Crossline
Thiscommand is used to delete a selected crosdine.
—  Refer to page 277 for the procedure.

Move Line
This command is sued to move a crosdine.
—  Refer to page 277 for the procedure.

Move point
Thiscommand isused to move one of the end pointsof acrosdine.
—  Refer to page 277 for the procedure.

Change width of selected crosslines

This command is used to change the width of the corridor along
one or more crossines. Selecting the command presents the
Change Crosdine Width dialogue box, where you can enter the
new width.
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—  Refer to page 277 for the procedure.

Save crosslines

Use this command to save the crossine definitions and the
selection of survey linesto afilefor later useinthe current or other
geographical displays. Thisisnot required if the crossine display
is entered immediately as the file will then be generated
automatically when exiting that display.

—  Refer to page 277 for the procedure.

Start display Crosslines

You need to select both at least one survey line and a crosdine.
Then you must save the crossline selected before you can start the
display Crosdlines.

The Crosdinedisplay will run faster with fewer survey lines. You
can load maximum 15 crosslines into Crosslines at one time.
However, maximum four -4- crossdines can be displayed
simultaneoudly.
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11.4 Crosslines window

Note:
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Overview

In the main geographical window, the crossine number isaways
displayed in the beginning of theline. Inthe Crosslinesdisplay, the
selected line(s) are shown with the names and the corresponding
line depths identified using the same colour.

—  Refer to figure 100 for a Crosslines window example.

Note that Crosdines and Planning must never be operated
simultaneously as the system does not then know which module
should receive results from mouse operation in the geographical
windows.

Kongsberg Simrad: Crosslines 1002_a_ny kh

File Edit Miew Help

100200 300 400 500 BOOD 70O 100200 300 400 50O B0 70OfF

513 ¥-scaley 99,10 570.5 ¥-scaley 99,10
535,3 574,5

583.3 578.5

593.3 532,5

597,3 5855

‘f-scale: 3,50 line 1 Blv-scaler 2,50 line 2 |
(A s T

Figure 100 - The Crosslines window

Thelength of the corridor isshown along the x-axis, and the depth
is shown along the y-axis.

The scrollbars can be used to scroll up and down the y-axis and
along the x-axis (along the crossine). The maximum aongtrack
resolution is 10 centimeters. If the resolution is such that thereis
morethan onedepth valuewithin arange corresponding to apixel,
avertica line between the minimum and the maximum depth is
shown in that pixel.

The Crosdinesdisplay providesthefollowing optionsonthemain
menu:

File
Edit
View
* Help
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File
The only command on the File menu is Exit. Use this command
to close the window.

Edit
You can reprocess the data in the crosdines with new offsets in
time, roll and pitch, and he can reprocess the data with new sound

speed profiles. Thesetup for thisprocessingiscontrolledin theedit
menu. Offsets affect all linesin al crosdines.

Set time, roll and pitch offset

You can changethetime, roll and pitch offsets. Clicking the Apply
button processes the data in the crossines with the new offsets
immediately. Otherwise the reprocessing is done after clicking
Apply current values.

Assign sound velocity profile to file

Each selected survey line can bereprocessed with adifferent sound
speed profile than the one used during the survey. Different
profiles may be used for every survey line.

In the left alist all the survey lines selected for this crossine are
shown, and inthemiddle alist of all available sound speed profile
files is shown. The profiles must be stored in ASCII format
(*.asvp).

—  Aprocedureis given on page 278.

Sound velocity profile editor
This buttons starts the Sound Speed Profile Editor.
—  Thisapplication is described on page 321.

Save values to file

The current offset valuesfor time, roll, pitch and SVP arewritten
to thefile

$PROCHOME/<survey>/crossSettings.dat
Thisisareadable ASCII file.

Apply current values

Thisreprocessesthe crossineswith the current settingsfor offsets
and sound speed profiles.

Show current values
Shows the current values.
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View
The view menu is used to control the display.

Assign crosslines to windows

Therearefour windowsdefined in displayCrosdines. Therecan be
15 crosdlines at one time. In this interface you can decide which
crossine should be displayed in what window. Each crosdineis
listed with four buttons behind it. These buttons are labeled 1
through 4. Clicking the button 1 in the line for Crosdine 1 will
display Crosdine 1 in window one, and so on. The color of the
button will change from blue to green for the window in use.

Windows

You can choose how many windows he wants to see at one time,
1, 2 or 4. With two windowsthe screen can be split horizontally or
verticaly.

Display crossline number
Thistoggles on and off the display of the crossine number.

Data about the crosslines

Some information about the crosslines and the survey linesin the
crossines are available. You arefirst presented with the interface
above. For each crossline information about the crosslineitself or
about the survey lines inside that crossline can be shown. If you
click the Crosdline values button the following popup window is
shown with the crosdine number, the length, width and the
direction of the crossine. Also the coordinates for the crosdineis
shown both in projection coordinates and geographic coordinates
(decimal minutes):

If you click the Crosdine values button, awindow is shown with
thelinename, averagedirection and average speed. Clickingonthe
L ines button displays line name, heading and speed.

Draw lines between depths
Thistoggles on and off the drawing of lines between depths.

Background black / white
Toggles the background color between white and black.

Noise reduction

Toggles on and off noise reduction. The noise reduction is alow
pass filter on the depths along the corridor.

283



EM 1002 / Base version

284

Set scales

You can set the desired scale in the x- and y-direction. The
x-direction is centimeters along the crossline and the y-direction
is centimeters depth. The y-scale defines how many centimeters
depth thereisper centimeter on the screen. Thex-direction defines
how many centimeters along the crosslinesthereis per centimeter
on the screen.

The length of a crossdine may vary very much. Therefore the
maximum value of the scrollbar can be set to 1000, 10000 of
100000 centimeters. Thismeansthat displayCrossinescandisplay
a maximum of 1 kilometer per centimeter on the screen in the
x-direction. Setting the correct maximum value for the x-scale
makes it easier to operate the scrollbar.

Clicking the button "Factory defaults’ will cause
displayCrosdlinesto calculate abest fit scalein x- and y-direction,
based on thecurrent sizeof the screen, the minimum and maximum
depth and the maximum crosslinelength. Notethat it isthelongest
crosdine that defines the scale in the x-direction.

Draw grid
Toggles on and off the drawing of agrid in displayCrosslines.

Line legend

Toggles on and off the drawing of the line name in
displayCrosdlines.ping
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12 PLANNING

12.1 Introduction

A survey is seldom performed without any planning being done
beforehand. A comprehensive plan would normally define the
following:

850-160977/E

the area to be surveyed

the survey lines which the vessel must follow

the direction and order in which the lines are to be run
the lines required for system calibration

the location and timing for sound speed profiles

Fle Edil View Oplions Processieg Phasing  Crosslise

wlE v &d o BRI

H59°22* 30"

a0 &8 B

H59=22 00"

wlE Ldn B5H

H53°21* 30"

WOl E0" 00 EQ"Q1*

Undefined
Fixed Otfer

Flanning
Kornal Lire Retive Line

| 125000 || Gue: M53722703,49" E0-00'3.05° Maps N 65049054.11 m E 670361.20 m

Figure 101 - Survey Display example with survey lines,
planned lines and a polygon

285



EM 1002 / Base version

286

Theplanned linesmust takeinto account islands, coastlines, shoals
or other obstacleswithinthesurvey areawhich may limit asafeand
efficient survey. The achieveable coverage of the multibeam echo
sounder and the overlap required between the neighboring linesis
usually used to determine the line spacing.

A fully comprehensive survey planismost useful in areas of deep
waters or where the depth and hence coverageisfairly constant. In
shallow waters where the depth changes rapidly and may not even
be known well enough aforehand, a comprehensive plan may not
be as useful, especialy if the survey isto be run with asmall and
agile vessel. A defined survey area boundary plus a few
pre-planned lines for calibration could then be enough, actual
coverage as obtained on the spot being instead used to determine
where the vessdl isto run.

The Planning module allows a survey to be split into sub-surveys
or jobs. The survey area boundary may be defined as a polygon
with any number of corners, as may areas which are not to be
entered. Automatic line clipping at the polygon boundaries and
automatic generation of parallel linesis supported. If the area has
previously been surveyed, it is possible to import shoal depths
from Neptune (BinStat) into the plan.

When the survey isrun, planned linesmay be activated to generate
steering information on the bridge and helmsman displays.

The purpose of the Planning utility isthusto provide help before
and during the survey.
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12.2 Operational procedures
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Introduction

These operational procedures cover the main functions available
in the Planning utility.

To open a job
1 Select Jobs -> Open.

- A small dialogue box appears. It lists the current jobs
available, and alows you to select on.

2 Press OK

3 Select the type of coordinatesto use.

To save a job

1 Press Jobs -> Save to save the job.

- Thejobisautomatically saved with thenameyou defined
when you created it.

To create planning lines

The Planning utility is started from the main menu on the Survey
Grid Display. You may find in convenient to “tear off” the menu,
this allows you much easier access to the commands.

1 Select Jobs -> New.
- A small dialogue box appearsto accept your plan name.

2 Type in the job name and the press OK

- A second dialogue box appearsto accept theformat of the
coordinates, and a short plan description.

3 Select the correct Savecoor dinatesas, enter descriptivetext
(if desired) and press OK.

Start line creation by selecting Lines -> New.

Draw the line holding the right hand mouse button
depressed.

6 Select the line and select Lines -> Parallels.

Fill in the values and press OK.

- You can here create any number of parallel linesfor your
survey. Enter the the number of lines to port and
starboard, and the distance (in meters) between them.

8 Save the job.
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Farallel lines

Figure 102 - Creating parallel lines
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To create a polygon

1

4

—

Select Planning -> Polygons.

- A submenu appears. Click on thetear-off lineto placethe
menu in a separate window.

Select New on the submenu.
Create the polygon by holding down the right hand mouse
button.

- Establish the lines by pressing the middie mouse button
at the desired points. When the last point is reached
rel ease the mouse button and the program automatically
closes the polygon.

Save the job.
See page 287 to save the job.

To draw a line through a polygon

1

2

Select Lines -> New.
- Usethe right hand mouse button to draw the line.
Save the job once more to keep the changes.

To fill a polygon

1
2

Select both the line and the poygon.

Select Polygon -> Fill.

- Fill inthe proper valuesand pressOK. Thelinesare now
inside the polygon borders.

Now save the job once more to keep the changes.
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12.3 Command references

Introduction

The following commands are available from the Planning menu:
* Jobs

* Print

* Lines

* Polygons

* Activateline

* Deactivateline

* Sdlect dl lines

* Export selected lines

* |Import planned shoals from BinStat
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Note:
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Jobs

Overview

A “job” isacollection of planned lines and possibly one or more
polygons. Each job is given a unique name. A job must first be
selected as the current job before any other operations can be
performed. The selected job can either be new, or you can continue
to work on an existing job.

Once you select this option, you are prompted with a submenu:

* New...

* Open...

* Delete

e Options...

* Save

During your work, you may find it convenient to “tear off” this
sub-menu to place it in a separate window.

New

Use this command to create a new job. The name of the new job
must be written in thetext field in the first dialogue box, the New
job dialogue box. The second dialogue box (Options) is used to
select how to save the coordinates, and to enter additional job
information.

If you create a new job with the same name as an existing job, the
existing job will be deleted and replaced with the new. No war ning
will be given.

[N ew | b

Mame of the new job:

QK | Can-:el|

Figure 103 - The New job first dialogue box

— A procedure explaining how to define a new job (and to create
planning lines) is given on page 287.

Open
Use this command to open a previously defined job. Select a job
from lists within the current survey, and click Ok to retrieveit.
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Options

Mo job open

Save coordinates as: Decimal degrees — |

Job information

Ok | Apply | Cancel|

Figure 104 - The Options dial ogue box
—  Refer to figure 105

Cpen job

Select job to open:

QK | Eancel|

Figure 105 - The Open Job window

Delete

Usethiscommand to delete acurrent job. You aregiven awarning
before the system allows you to delete the job.

Options

The Options choice on the Jobs submenu allows you to definethe
coordinate format, i.e. the decimal degrees, decimal minutes,
decima seconds or grid (projection) coordinates. The active
settings are displayed in the label on top ("Current job is....”).
Additional text information may also be attached to thejob. It can
be entered and read in the text field labelled Job information.
Click Apply or OK to make the selections active.

—  Refer tofigure 104!

Save

Save writes the planned lines and polygons in the current job to
disk. Thecurrent jobisalways saved when you exit the application
or changes the current job.
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The planning module is available in the Survey and the Grid
Display. A plan made in one module will be available in all the
other modules of a system. In case ajob is saved in one module
whileit is being edited in another module, awarning will be given
if saveor exit ischosen inthe other module, to alow you to choose
which version is actually to be saved.

Print

This choice allows you to print out the current information in the
graphic window.

Print

ip -0 nobanner

Figure 106 - The Print dialogue box

—  Thisisacommonfunction, anditisdescribed with theoperational
procedures. Refer to page 43.
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Lines

Overview

The Lines submenu is used for al line manipulations such as
creation, editing, deletion or selection. The following options are
available on the submenu:

* New

e Edit... ->

* Move

* Reversedirection
* Delete

* Pardllels...

* Sdlect...

* Cancel selections
* Keep function

New

A new planned line is created by pressing the right mouse button
down wherethelineisto start and releasing it where thelineisto
end. To createawaypointintheline, click themiddle mousebutton
where thewaypoint isto be, beforereleasing theright button at the
endpoint.

The new lineis aways given a default linename by the system:
_YYYYMMDD nnn

DD istheday of the month, MM isthemonth, YYYY istheyear,
and nnn is a linenumber which makes the linename unigque. Note

that al system generated line names begin with underscore The
nameis printed at the end of the line.

Edit...

The Edit command presents a sub-menu with the following
choices:

* Position editor
* Rename...

* Move point

* Extend
Position editor

Selected linesand polygons (at most 10 linesor polygonsat atime)
may be edited using the keyboard. The Edit lines dialogue box is
used for this.
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—  Refer to figure 107

Edit lines
Select line to edit: |_20010815_1 —

Line name: : 20010815_1

~pb¥

_| This is a polygon, not a line.

Mew first point| North East

M Delete| !
M Delete| :

Text attached to this line:

OK | Apply | Cancel| Reset |

Figure 107 - The Edit lines dialogue box

Thelineor polygon to be edited is selected from list containing all
selected linesand polygons. A new lineisalso availableinthelist,
and it may be turned into a new polygon by clicking the toggle
button This is a polygon, not a line. Line names, point
coordinates, and information (text) attached to the line are dl
editable in their respective fields.

The coordinate format for the pointsis as defined for the job, and
the coordinate format is also written right below the text field
containing the line name. When coordinates are entered they
should beterminated by clicking the Enter button on the keyboard
to see that the program interprets the entered value correctly.

Notethat decimal minutesusually requiresfour (or five) digits.i.e.
5903.0 will be read as 59 degrees, 3 minutes (593.0 is 5 degrees,
93 minutes which again is 6 degrees, 33 minutes).

Clicking the New button for apoint will add anew waypoint after
that point or new end point if the point isthelast. A new start point
in the line may be added by clicking the New first point button.
Points between thefirst and last point in the list will be waypoints
and may be deleted by clicking Delete.

Any changes will not take effect until one of the buttons Ok or
Apply isclicked. All changes are discarded by clicking one of the
buttons Cancel or Reset.
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A line must have at least two coordinates and a line name. A
polygon must haveat | east three coordinates. Any changesareonly
committed after clicking the button Ok or Apply.

Rename...

Thiscommand can be used to rename any of theplanned lines. You
can only rename oneline at the time.

Move point

Any point on aline may be moved with the mouse by selecting
Move point, and then dragging the point to the desired position
holding down the right mouse button.

Extend

Extend works like Move point, but anew end point is added from
oneof the previously selected end points. Any line can beextended
by using this command. The end of this line will become a
waypoint, and a new endpoint is generated.

Move

Any line may be moved with the mouse by selecting Move line,
and then dragging thelineto the desired position holding down the
right mouse button.

Reverse direction

Every line has a defined direction. The line name is shown &t the
end of theline. You can select any number of lines and changethe
direction of these lines.

Delete

The selected lines are deleted. Any selected polygons are not
deleted.

Parallels...

A user defined number of lines parallel to a selected line may be
created by selecting this option. The above popup window isused
to define the number of lines to be created on each side of the
selected line, and their spacing.

—  The Paralléel lines dialogue box is shown in figure 102 on page
288.
Select...

Linescan be selected by four different criteriathrough clicking the
respective toggle buttons in the dialogue box.
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Select lines
|_I Select lines from list below |
200108151

_| Select all lines created between these to times
Time—format is ¥YYYMMMDDHHRBA.

Start: |

Stop : |

_| Select all lines with attached information

_| Select lines with user defined line names

OK | Apply | Cancel|

Figure 108 - Select Lines dialogue box

* Sdlect linesfrom list below: lines are selected by clicking on
their names.

» Select all lines created between these two times: lines are
selected through the date and timethelineswere created and the
entered timelimits (the time of creation isstored allthoughitis
not visible).

¢ Sdect all lineswith someinformation attached: all linesthat
have attached information are sel ected.

* Sdlect all lineswith non-system defined linenames: al lines
with user defined names, i.e. namesnot starting with underscore
(), are selected.

You can choose to use some or all of these options. Click the Ok
or Apply button to select the chosen lines. The sensible number of
lines selected at any one time will depend on what is to be done
with them.

Lines can also be selected by standard mouse operations.
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Cancel selections

Use this option to deselect previously selected lines (not
polygons).

Keep function

Selecting Keep function will alow repetition of the chosen
function many timeswithout clickinginthe menu. Selecting K eep
function again alows a new item from the menu to be chosen.

—  The command is also described in general terms on page 195.
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Polygons

Overview
The following options are available from this submenu:

* New

* Edit

* Delete

e Fill

* Clip selected lines
* Keep function

New
Use this command to create a polygon.

A polygon must have at |east three points. Alinefromthelast point
to thefirst point is generated automatically.

The name of a polygon is aways " polygon”. A specific polygon
can thus only be selected by a standard mouse operation, and only
one polygon can be selected at any time.

—  Refer to page 289 for a procedure.

Edit

This command presents two choices:

* Position editor

* Move point

Both of these function as for the Lines->Edit command.
—  Refer to the description on page 294.

Delete
Deletes the selected polygon. Selected lines are not del eted.

Fill

Use this command to fill a polygon.

—  Refer to page 289 for a procedure.

—  Refer to figure 109 for the Fill polygon dialogue box.

The selected polygon will be filled with lines paralel to the
selected line, and all thelineswill be clipped so that the start- and
end-point of each line is exactly on the boundary of the selected

polygon.
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Fill po | Vaon

Distance between lines on starboard side (meters):

Distance between lines on port side {(meters): |

6] 4 | Cancel|

Note:

300

Figure 109 - The Fill polygon dialogue box

All thelineswhich arecreated in thisway aregiven new linenames
by the system. Thereis no point in editing thisline (changing the
linename or adding information to theline) prior to using it inthis
operation sincxethey are also given new linenames by the system.

There is no check on the possibility of creating more than the
maximum of 1000 lines allowed in the planning module.

Clip selected lines

This command presents two choices:
* Keepinside

* Keepoutside

Keep inside

The parts of lineswhich extend outside apolygon’ s boundary may
be deleted by this command. Note that the command will not
extend lines to the boundary if they are within the polygon.

All the lines which are changed in this way are given new
linenames by the system. So thereisno point in editing theselines
(changing the linename or adding information to the line) prior to
using them in this operation.

Keep outside

The parts of lines which extend inside apolygon’ s boundary may
be deleted by this command. Note that the command will not
extend lines to the boundary if they are outside the polygon.

All the lines which are changed in this way are given new
linenames by the system. There is therefore no point in editing
these lines (changing the linename or adding information to the
line) prior to using them in this operation.
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Keep function

This command works the same way as the Lines -> Keep
function.

—  The command is also described in general terms on page 195.
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Activate line

After aline has been selected it can be made active. Theactiveline
isusually the current lineto survey. Theinformation on the bridge
and helmsman’ s displays will depend on which lineis active.

Deactivate line
Deactivates the active line.

Select all lines
Selects all the lines (no polygons are sel ected).

Export selected lines

You can select any number of lines and polygons and copy these
objects to another job by selecting Export selected lines. The
above popup window isused to select thetarget job. After thelines
have been copied, they are still selected so they can thus for
example easily be deleted from the current job.

Note that this operation may cause the limit of 1000 linesinajob
to be exceeded.

If there are possible duplicate linenamesin ajob due to the export
operation, the exported lines are renamed by adding the extension
' 1'or’_ 2 and soonif the extension already exists(however too
many extensions may finally cause an error).

Import planned points from BinStat

In the Neptune BinStat module it is possible to select individual
depths and put aflag on them. One of these flag types availableis
the Manually Planned Shoal. The depth points flagged in thisway
can be imported to the Planning module by selecting Import
planned pointsfrom BinStat. The dialogue box isused to choose
which survey the depth points are to be imported from (this must
be done on a workstation running Neptune). Clicking the Ok
button causes All Manually Planned Shoals created in Neptune
BinStat for the chosen survey to be read into the current job.

Each planned shoa will be given a planned line in the planning
module. These lines will be approximately 3 meters long and be
oriented North-South. The exact location of the planned shoal in
BinStat is the middle point of these planned lines. There will be
some information attached to each of these lines: the shoal depth,
thetext 'BinStat’, and the survey name.
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Import planned shoals from BinStat

Import planned shoals from survey: EM3000 Bingen —

I OK Cancel

Figure 110 - The Import form BinStat dialogue box

Importing planned shoals from BinStat from the same survey
several timeswill only retain the last imported set, but several sets
may be imported from different surveys.

Note: Note that this operation may cause the limit of 1000 linesin ajob
to be exceeded.
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13 SONAR IMAGE

13.1 Purpose

Note:

(JPGO17)

The Sonar Image utility displays the seabed image data. For each
ping a straight line is plotted, this covers the swath width. The
darknessof thedisplay at any point representsthereflectivity of the
bottom. The resulting plot (shown below) may be sent to aprinter
or shown on the screen.

The sonar image display may be set up for correct scaling in both
directions. The presentation may al so be choseto takeinto account
actual footprint size alongtrack and small heading changes.

This utility may be run in two operational modes:
* Real time mode (on-line while logging of Seabed Image Data
isactive)

Data areonly drawninthe display while the chosen wor kspacefor
thisdisplay is active.

* Replay mode (off-line where data is taken from a previously
logged line). A line selection box is then available.

190334 06:14:00 27

)|

N1°14,260°E103°41. 630"

+ +

Figure 111 - The Sonar Image window

The Sonar Image is shown in the figure above. Black represents
high reflectivity, and white low reflectivity. Time and position is
printed out as annotations at given intervas. The depth of the
centre beam is also printed.

When activated, the Sonar Image utility presents an opening
dialogue box to collect the required parameters. After the
parameters are defined, you press the Continue button to see the
images.

13.2 Sonar Image windows

304

The parameter window
The Parameter window contains awide range of settings.
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—  These are described on page 307.
The sidescan window

The Seabed window presents the graphical result of the
processing.
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13.3 Operational procedures
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To start the Sonar Image

Select the following command sequence in the Survey Display:
1 Select Processing on the main menu.

2 Select Sonar | mage on the drop-down menu.

This opens the Sonar Image dia ogue box.

Thereisone small differencein thisdial ogue box between thetwo
operational modes: In replay mode, a push-button to select theline
to be replayed is added to the top of the dialogue box.

The current settings of the dialogue box are used as defaults when
the utility is restarted later on the same survey.

To exit Sonar Image

The dialogue box stays open as long as the Sonar Image utility is
active. To exit from the Sonar Image utility:

1 Press the Exit button at the bottom of the dialogue box.

To select a line in Replay mode
Refer to the Sonar Image utility dialogue box.

1 |dentify the Line Name, label and button at the top of the
dialogue box.

Press the push- button and a selection box appears.

Select thelineto bereplayed by pointing at it in thelist, and
press the left mouse button.

4 Press Ok at the bottom of the box, and the selection box is
closed.

or:
Press Cancel to close the selection box without any changes.

The name of the selected line is written on the line selection
push-button. In thisway you will seewhich lineis being replayed.
To select another line, just press the push-button again and the
selection box will appear again.
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13.4 Command references

(JPGO16)

Note:
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Overview

As previously described, the Sonar Image opens with the Ss
real-Time dialogue box, while the sidescan window only presents
the graphic result.

The settings to be made in the Ss real-Time dialogue box are
described on the following pages.

Parameter settings

Introduction

The Sonar Image dialogue box contains a number of buttons and
selectors used to generate the image.

Sonar Imaging Realtime

:
T T

Fmr]
 ositon
oo
T
hone |
==
oo
|
oo
e

Figure 112 - The Sonar Image parameters

Line selection
This button is used to select asurvey line in Replay mode.

This button only appears in Replay mode. It is not shown on the
illustration above.
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The line to be replayed is selected in a similar way as afile is
selected from afile selection box. A procedureis presented in the
previous chapter.

Pixel reduction method

This setting is used to select which method to use for representing
multiple data values by one pixel. Each pixel may cover multiple
data values and the following alternatives exist for deriving the
pixel value:

Aver age - The average of al samples.
Last - Thelast sampleis displayed.

Max - The maximum sampleis displayed.
Min - The minimum sampleis displayed.

1D median filter size

This option allowsyou to set the window size of afilter to replace
the central data value in the window with the median of all values
faling into the window.

You can set up this median filter to filter the samples of asingle
ping. The filter moves from port to starboard side, and the filter
length (the number of valuesin thefilter at the same time) can be
selected among the given values.

Distance calculation

Thisbutton givesyou four waysto cal culatethea ongtrack scaling,
and you can select one of the options below:

* Pixe steps

* Fixed speed

* Vessd speed

* Position

Pixel steps

The aongtrack movement consists of moving one pixel line
forward inthe display buffer. Thismeansthat no real geographical
scaling takes place in the alongtrack direction, but just a pixel by
pixel forward movement for each ping. No further scaling isthus
possible, it isonly arelative visualisation.

Fixed speed

You can use fixed speed to cal cul ate the position of the pings, and
thus the placement of the pixels in the display. If this option is
selected, you will have to define the fixed speed to be used. The
value should bein meters/second, and it must be entered in thetext
input field to the right of the Fixed speed (m/s): label.
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Vessel speed

The vessal speed, as found in the position datagram, is used for
calculation of the alongtrack position (recommended).

Position

The positions, as found in the position datagram, are used for
calculation of the alongtrack scaling.

Jump limits

These settings are used to define the limits which the system will
accept as“jumps’ in position and speed. You can set these values
in the text fields to the right of the following labels:

* Min speed (m/s):

* Max speed (m/s):

* Min distance (m):

* Max distance (m):

Heading adjustment

This setting allows you to select how the vessel’ s current heading
iS obtained.

The vessdl’s heading is used to calculate where the Sonar Image
samples are placed on the display as the vessel change its course
and thereby rotates the swath around the line direction. The
following options are available;

None
Fixed
Line
Average

None

No rotation due to heading changes are used. The swaths are
positioned 90 degrees to the line forward direction.

Fixed

A fixed heading direction is used, and you will have to fill in the
heading direction in decimal degrees in the text field to the right
of thelabel Fixed (degr.):. Thelinedirection isthen given, and
thevessal heading isused to find therotation of the swathsrelative
to thisfixed line direction.

Line

The line direction in the multibeam datais used.

Thisoption is not usable in the EM 1002.
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Average

The average of the last measured heading values are used as the
linecourse. Thevalueof thecurrent pingisusedtofindtherotation
of the swath relative to the average line direction found from the
last measured heading values.

Amplitude adjustment

This setting is used to select how the amplitude strength is
presented in the display.

The displayed data represents the amplitude strength of the Sonar
Image samples. The way to scale the amplitude on the display can
be set by the following methods:

* Fixed

* Average

Fixed

A fixed amplitude scale is used, and you can define the minimum
and maximum of the scale. The scaleisin dB.

The Min and Max values are set to the right of the labels Min
amplitude (db): and Max amplitude (db): respectively.

Average

The average of the received amplitude over the latest pings are
used to scale the display automatically. The dynamics of the data
are then kept, but the amplitude level is not possible to read from
the display. This gives arelative picture of the reflectivity.

Footprint scale

This setting is used to define the fraction of the actual alongtrack
footprint of the echo sounder used for the display. You can select
None or a percentage.

Thefootprint isthe areaon the bottom covered by the sound pul se.
Since the footprint is larger aongtrack at the outer beams than at
the centre of the swath, the same area may be measured with the
outer beams for severa pings. This may blur the display
presentation at the outer part of the swath.

Thisvariation along the swath will also bereflected on the display.
The outer samples will fall into several pixel cells, while at the
centre of the swath some pixel cells may have no data. These
missing datawill be shown on the display as white lines between
the swath lines covering the centre area.

You may wish to fill the pixelsin between the swath linesto make
the output more homogeneous. It is then possible to increase the
displayed footprint fraction to broaden the fore-and-aft display of
the swath.
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The footprint fraction can be set to be any of the above values.
100% represents the same size as the real alongtrack transmit
beamwidth.

Swath width

The width across the entire display (plot) can be set here. Thisis
doneby entering thedesired widthin metersto theright of thelabel
Swath width (m):.

Tic distance

This setting allows you to so set the distance (in meters) between
distance annotations.

The display and the plot has tic marks to indicate distances. The
tic marks shows the distance along aswell as acrossthe track, and
the distance between the marksis the same in both directions.

Thetic distanceis entered as a number to theright of the label Tic
distance (m):.

Relative Y-scale

This option is used to set a factor to compress or stretch the
alongtrack scale.

If the number is 2, the scalein the fore-and-aft directionis 2 times
the scalein the acrosstrack direction. This meansthat theimageis
compressed in the fore-and-aft direction compared with the
acrosstrack direction.

The value 1 is used for 1:1 scaling between along and across
directions.

The scale factor iswritten in the text field to the right of the label
Relative Yscale:.

Display
This option is used to select the output medium for the Sonar
Image; screen and/or printer.

The Sonar Image will be sent to the screen and optionally to the
printer. Select the screen optionif only the screeniswanted. To use
the printer option, aprinter and aprinter interface must exist. With
this option, both output mediawill be used.

Paper filling

The paper on the Raytheon grayscale recorder can be used in full
scale, or just in half scale. This means that the pixels are doubled
in size when full scale is used.
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Acceptance

Sart - Pressthisbutton to start the display or plot. A new window
will be created (if it is not already on the screen) where the Sonar
Image is displayed. If the printer option has been selected, the
image is also sent to the printer.

Stop - Push this button to stop the display or plot.

Continue - Push this button to continue processing after a stop
command. The display continues from the stop position, but new
settings of the dialogue box are applied, if they have been changed.

Exit - Use this button to exit from the Sonar Image utility. This
button closes down the display and the dial ogue box.

Help: This button provides on-line help.
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14 SEABED VIEWER

14.1 Purpose and description

The Seabed Viewer is designed to display seabed image datain a
scrolling window. It displays one line per ping, and does not
perform geographical corrections with regard to the vessel’s
heading and speed. The display can be used as a ssimple quality
check of the data, or it can be used for object detection.

File | Options I Halp I|

Parameters, ..

Print... * Realtime fode
Exit « Plagback Hode

il Waitirg On Data,, .

(CD4369)

Figure 113 - Seabed Viewer - main window

The Seabed viewer does not require datalogging of seabed image
datato disk to be enabled. It draws dataeven if the workspaceitis
in, isnot active. It cannot however be scaled correctly alongtrack,
or take into account footprint size or loading changes. In
comparison to the Sonar Image Display, it isthus better for online
use, esecially to check and set gain effects, and for immediate
views of interesting activity, and object detection in shallow
waters.

14.2 Main window

The Seabed Viewer window contains the following main
elements:

* Menu bar
* Graphic presentation of the seabed image data
* Information bar at the bottom of the display
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The following commands and options are available from the the
Seabed Viewer main menu bar:

* File
* Options
* Help

The menu options and the respective commands attached to them
are explained in the Command References chapter on page 317.

The Seabed Viewer window is shown in figure 113.

14.3 Operational procedures

314

To start the Seabed Viewer

The Seabed Viewer is started from the EM 1002 Launchpad with
the dedicated icon.

Figure 114 - The Seabed Viewer icon

To exit the Seabed Viewer
The Seabed Viewer is closed as follows:
1 Select File on the main menu bar.
2 Select Exit on the pull-down menu.

To open a file for replay

When you have chosen to operate the Seabed Viewer in playback
mode, you can open afileto view.

—  Refer to description of how to select Playback mode on page 318.
1 Select File on the main menu bar.

2  Seect Open on the pull-down menu.

3 Select any *.all file on your system.

Playback control

Once afile has been loaded for replay, you can play, stop or fast
forward through the data.
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1  Select Optionson the main menu bar.
Select Parameter s on the pull-down menu.

3 Use the three buttons “tape recorder” buttons in the lower
section of the dialogue box for play, stop and fast forward.

Replay speed

You can control how fast the data are replayed.

1  Select Optionson the main menu bar.

2 Select Parameter s on the pull-down menu.

3 Use the Update frequency dlider to choose the preferred
Speed.

Amplitude control

You can control theamplitudebothin playback and realtimemode,
Or you can set it to control itself automatically.

1 Select Options on the main menu bar.

2 Select Parameter s on the pull-down menu.
3  Set Amplitudeto Manual.
4

Use the Minimum amplitude and Maximum amplitude
dliders to choose the preferred minimum and maximum
values.

or
5 Set Amplitude to Automatic.

Swath width control

You can control the swath width both in playback and reatime
mode, or you can set it to control itself automatically.

Select Options on the main menu bar.

2 Select Parameter s on the pull-down menu.
3 Set Swath Scaling to Manual.
4 Use the Swath Width dlider to choose the preferred values.

or
5  Set Swath Scaling to Automatic.

Colour control

You can control the colours used both during playback and
realtime mode.

315



EM 1002 / Base version

1  Select Optionson the main menu bar.
2 Select Parameter s on the pull-down menu.
3 Set Palette to any of the four options available.
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14.4 Command references
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Introduction

This chapter describes the various commands used throughout the
Seabed Viewer application.

The following options are available on the main menu:
* File

* Options

* Help

Each of these menu options have anumber of commandsavailable
on pull-down menus.

The Help option provides on-line help, and is not described.

File

Overview

The File option on the main menu bar contains these options:

* Open

* Print

* Exit

Open

Usethisto select afileto replay datafrom. This can only be used

in playback mode. The file selected must be araw datafile (with
extension .all).

—  Refer to page 41 for a description of the File Selection dialogue
box used to open files.

Print

Thismenu itemis used to select which printing deviceto use. The
choices are:

* Alden 975
* HP DeskJet
* No Hardcopy

A hardcopy is generated while the survey datais displayed on the
screen.

—  Refer to page 43 for a description of the print process.
Exit

When this menu command is selected, the Seabed Viewerprogram
will close.
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14.5 Options
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Overview

The Options menu on the main menu bar in the Survey Display
contains these commands:

e Parameters
* Redtime Mode
* Playback Mode

(CD4370)

Figure 115 - The Parameter options

Parameters

When you select Par ameter s... on the Options menu, adedicated
window opens to present you the choices. You can control the
following functions:

* Playback speed (Update frequency)
* Amplitude
* Swath width
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* Screen colours

In addition, you have access to the three control buttons for
playback mode:

s Play

* Stop

* Fast forward

Playback speed

Updatefrequency - Thisoptionisonly avail able during playback
mode. It specifieshow fast datawill bereplayed. A higher number
means faster replay of data.

Amplitude

Minimum Amplitude(dB) - Usethis slider manually to select the
minimum amplitude to be displayed. This option will not be
available if Automatic Amplitude has been selected.

Maximum Amplitude(dB) - Use this dlider to select the
maximum amplitude to be displayed. This option will not be
available if Automatic Amplitude has been selected.

Amplitude - Select Automatic if you want the program to change
the minimum and maximum amplitude levels according to the
current data. Changing thisto Manual allows you to use the slider
bars described above to change the mininimum and maximum
levels.

Swath width

Swath scaling - Select Automaticif you prefer automatic scaling
of the swath width. Selecting Manual allowsyou to use the slider
bar to select the width.

Swath Width (m) - Usethisslider to select the swath width. This
isonly possible when Swath Scaling has been set to Manual.

Screen colours

Palette - Use this to select which colour coding to use for the
seabed image data.

* Greyscale - Display data with different shades of grey
according to amplitude.

* ContinuousColours- Useacontinous pal ette going from blue
to green to red. Blue is low amplitude and red is highest
amplitude. Only the colour is changed, not the intensity.

* 3 Colours- Split the amplitude range into three regions: blue,
green and red. The colour intensity is changed in each region,
going from light to dark before transition into next region.
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* 6Colours- Sameas3Colours, except that six coloursare used:
blue, cyan, green, yellow, magenta and red.
Playback control

[PLAY] - Start display of data. This option is only available in
Playback Mode.

[STOP] - Pause display of data. This option is only available in
Playback Mode.

[FF] - Fast forward. Jump forward through the data. This option
isonly availablein Playback Mode.

Acceptance
OK - Savesthe chosen parameters and closes the window.

Help - Provides on-line help.

Realtime Mode

Select this when you want to display redtime data. The dataare
then retrieved from the Survey Display application.

Playback Mode

Select thisto display raw datafrom files. In order to achievethis,
you must aso select afile with the command File ->Open.
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15 SOUND SPEED PROFILE EDITOR

15.1 Purpose and overview

The purpose of the SSP Editor is to:
* Edit or inspect existing sound speed profiles
* Create new sound speed profiles

The following commands and options are available on the main
menu bar:

* File
* Edit
* Options
* Hep

15.2 Main window

850-160977/E

Basic window elements

The SSP Editor main window contains the following e ements:
* Menu bar

* Edit area (the large area on the right hand side)

* Command area (on the left hand side)

* Information bar at the bottom of the display

The middle mouse button can be used to modify the view in the
Edit area.

The menu bar

The menu bar contains the following options:
File

Edit

* Options

* Help

These menu options and the respective commands attached to
them are explained in the Command References chapter.

—  Refer to page 329.
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Figure 116 - The SSP Editor main window

The Edit area

TheEdit areaisthelargeareaon theright hand side of thewindow.
It has two axes:

* One horizontal axis along the upper edge of the area with a
sound velocity scale.

* Onevertical axis on the left hand side with a depth scale.

The sound velocity profiles are displayed as curves in this
coordinate system.

Each profileis a sequence of points. These have coordinates with
increasing depth values. Straight lines connect the points. The
points are emphasised as small bullets on the curve.

The SSP Editor can operate with a maximum of three sound
velocity profiles at one time:

* OneEditable profile
* Two Satic profiles
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Only the editable profile can be saved to disk. The two static
profiles are only auxiliary profiles used to create new editable
profiles. They are read in from the hard disk, may be changed
locally in the edit buffers, but can not be saved to disk.

The profiles are identified by their colour. The editable profileis
black. The two static profiles are red and blue respectively. The
profile names (file name if aprofile is loaded from the hard disk,
or the text <New SV Profile> if the profileis just created in the
editable buffer) are shown at the bottom of the edit area, using the
same colour codes as for the profile curves.

—  Pleaseremember to saveyour original sound velocity profilefile!
Youneedthisoriginal fileifyoulater want torecal culatethe sound
velocity. The SVP Editor uses this original file when doing the
recal culation.

The Command area

Overview

This area on the left hand side contains push buttons for zooming
and for panning up and down in the edit area.

X' Zoomin

D Z00m out

Move up

Move down

(CD3395)

Figure 117 - The Command buttonsin the SSP
Editor window

Zoom in

This button is used to zoom in on the Edit area, i.e. to bring the
diagram “closer to” you. The parts of the diagram which are close
to the edges disappear from view. Pushing this button repeatedly
(up to a maximum of 20 times) will each time bring the diagram
closer.
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Zoom out

This button is used to zoom out of the Edit area, i.e. to bring the
diagram “further from” you. This gives the opposite effect as the
Zoom in button.

Move up

Thisbuttonisused to movethe Edit areawindow upwardsrelative
to the depth scale. The profiles will correspondingly be adjusted
downwards on the screen.

Move down

This button is used to move the Edit area window downwards
relative to the depth scale. The profiles will correspondingly be
adjusted upwards on the screen.

Communication area

This area at the bottom of the window (yellow background)
presents communication and acknowledge messages from the
System.

Mouse operation

The middle mouse button may be used to pan the edit areain any
direction. Place the mouse pointer anywhere in the edit area and
draginthewanted direction. Theprofileswill moveintheopposite
direction; theideabeing that the edit areaisawindow limiting the
view on the profiles “below”. Thiswindow is“dragged” to anew
position. The shift middle mouse button zooms into an area.

15.3 File formats

324

The SSP Editor operates on files, and accepts two different file
formats:

1  The Kongsberg Simrad Survey format, identified by the
sfsvp file name extension, is a binary format used for files
generated during logging. These files contain the profiles
actually applied in the real-time computations giving each
sounding depth and position values. Thesefilesmay only be
loaded into the static buffers, and are consequently protected
against being changed by the editor.

2 The ASCII format, identified by the asvp file name
extension, contains a file header and a sequence of
depth/velocity value pairs in plain ASCII text. These files
may be loaded into both types of buffer.
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15.4 Operational procedures

Note:
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Windows
The SSP Editor operates with a single window:
» SSP Editor

Thiswindow is referred to as the main window in this document.
In this window, you can view the sound speed profiles.

Start and exit

To start the SSP Editor
The SSP Editor is started from EM 1002 as follows:

To exit the SSP Editor
The SSP Editor is closed as follows:
3 Sdlect File on the main menu bar.

4 Salect Exit on the roll-down menu.

- The application will close. If you have forgotten to save
the profilein the editable buffer, the editor will present a
warning.

Open, create and save

To open existing sound speed profiles
1 Select File on the main menu bar.

2 Select Open Editableif you wish to open an existing sound
speed profile and put it in the editable buffer.

or:

3 Select Open Satic if you wish to open an existing sound
speed profile and put it in one of the static buffers.

4  Select the appropriate profile in the dialogue box.

5 Press OK to retrieve thefile.

- Theprofileisloaded into the buffer, and presented in the
Edit area. Theprofileinthe editable buffer isblack, while
the profiles in the static buffers are red and blue.

Profiles in the static buffers can not be saved on disk. Do not
perform any changes in these profiles unless you can copy the
profile to the editable buffer for saving.

To create new a sound speed profile
1 Select File on the main menu bar.
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2 Select New profileif you wish to create abrand new profile
from scratch.

3 Place the mouse pointer in the edit area.

- It will get a cross har shape. The depth and speed
co-ordinates will be shown as continualy updated
numbers following the mouse pointer.

4 Click theleft mouse button to create anew point in the sound
speed profile.

- Thepoint is created at the current pointer position.
5 Repeat until a new sound speed profileis created.

To save a sound speed profile

You can only save a profile fromthe editable buffer. Thisprofileis
identified by its black colour.

Sdect File on the main menu bar.
Select Save as on the roll-down menu.

Navigate up and down thefile structure to select the desired
catalogue.

4 Click OK to save.

Modify and delete

To empty a profile buffer

1 Select File on the main menu bar.

2 Select Quit editable profile to emty the editable buffer
or:

To delete a profile from disk

Select File on the main menu bar.

Select Delete.

3 Select the appropriate profile in the dialogue box.
4 Press OK to delete the profile.

N

To modify a profile
To move a point
1 Select Edit -> Move point on the menu bar.

2 Place the circular mouse pointer on the point you want to
move. Press the left mouse button and keep it pressed.

3 Drag the point to a new position.
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4 Release the left mouse button when the new location is
reached.

While the left mouse button is pressed, the mouse pointer will be
shaped as a cross-hair, and the depth and speed co-ordinates will
be shown as continually updated numbers. Rubber lines connect
the point to the neighbouring points on the curve. When the mouse
button is released, the point will get a new position equal to the
current pointer position.

After the move has been finished, the pointer revertstoitscircular
shape, and another point may be moved in the same way.

To add a point
1 Select Edit -> Add point on the menu bar.
- The mouse pointer gets a circular shape.

2 Click the left mouse button to select the profile.

- The mouse pointer now takes the shape of a cross-hair,
and the depth and speed co-ordinates will be shown as
continually updated numbers following the mouse
pointer.

3 Click on the position you want for the new point.

- Theprofile is redrawn to include the new point.

After the point has been added, the mouse again reverts to its
circular shape, and another point may be created in the same way.

To remove a point
1 Select Edit -> Remove point on the menu bar.
- The mouse pointer gets acircular shape.
2 Click the left mouse button on the point you want to delete.

- Thepoint isimmediately deleted, and the profile will be
redrawn without it.

After the point has been deleted, the mouse pointer keeps its
circular shape, and other points may be removed in the same way.

3 Reselect Edit -> Remove point on the menu bar to switch
off the function.

To adjust the speed
1 Select Options -> Parameter s on the menu bar.

2 Fill in the applicable data in the Par ameter s dial ogue box.
Close the box when al the parameters have been defined.

—  The Parameters dialogue box is described on page 334.

3  Select Edit -> Adjust velocity on the menu bar.
- Themouse pointer gets acircular shape.
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4 Click the left mouse button on the point or profile you want
to adjust.

- Theprofileisredrawn using the adjusted speed value(s).

The mouse pointer keepsits circular shape, and other points may
be adjusted in the same way, or the adjustment repeated for the
same point or profile.

5 Reselect Edit -> Adjust velocity on the menu bar to switch
off the function.
To combine two profiles

1 Select File -> Quit Editable Profile on the menu bar to
delete the profile in the editable buffer.

2 Make sure that your two static buffers contain the two
profiles to be combined.

3 Click the left mouse button anywhere in the edit area.
- The new editable profile will then be drawn.
To copy a profile

1 Select File->Quit editableprofileonthemenubar todelete
the profile in the editable buffer.

2 Click the left mouse button on the profile you wish to copy.
- Thenew editable profile will then be drawn.
—  Refer page 333 for further information.
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15.5 Command references

Introduction

This chapter describes the various commands used throughout the
SSP Editor application.

The following options are available on the main menu:
File

Edit

* Options

* Help

Each of these menu options have anumber of commandsavailable
on pull-down menus.

The Help option provides on-line help, and is not described in
detail

File

Overview

The File option on the main menu bar contains the following
options:

* Open Editable

* Open Static

* New Profile

* Save

* SaveAs

* Quit Editable Profile
* Quit Static Profile 1
* Quit Static Profile 2
* Delete

* Exit
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Open Editable

This option is used to open a Sound Ve ocity profile filein order
to make changesto it in the edit buffer.

TheRead SV Profilefile selection box appears. Thisbox provides
alist of all theavailable Sound Vel ocity profilefilesintheprofiles
directory. Select a profile and click the OK button.

The selected profileisloaded into the edit buffer, and presented in
the edit area. Black colour is used both for the line graphics and
annotation values (if turned on). This profile may later be saved to
the hard disk.

Open Static
Thisoption is used to open a Sound Speed profile and load it into

oneof the static edit buffers. It brings up afile selection box listing
al the available Sound Speed profilefilesin the profiles directory.

TheFile Selectionwindow isexplained on page41l. Select aprofile
and click the Ok button.

The selected profileisloaded into one of the static edit buffersand
presented in the edit area. Red or blue colour is used both for the
line graphics, and annotation values (if turned on). The colour
depends on which of the two static buffers that contain a profile.

Static profilescan not be saved to the hard disk. An attempt to open
more than two static profileswill automatically resultin awarning
message.

New profile

This option allows you to draw a new sound Speed profile in the
Editable buffer.

This menu command allowsyou to create acompletely new sound
Speed profile. After this command has been selected, place the
mouse pointer in the edit areawhereit will get across hair shape.
The depth and Speed co-ordinates will be shown as continually
updated numbers following the mouse pointer.

Each time you click the mouse with the left mouse button, a new
point in the sound Speed profile will be created at the current
pointer position.

Save

This option allows you to save the content of the editable buffer
using the origina file name.

Save As

Thisoption allows you to save the content of the editable buffer to
another (new) file.
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This menu command brings up the Save As window which is
basically an ordinary file selection box. Click in the Sound Speed
Profiletext input field, and enter the file name from the keyboard.
The asvp file name extension will be appended automatically,
unless entered manually. Select the OK button or push the Enter
button on the keyboard to save. Select Cancel to exit without
saving.

Quit Editable Profile

Thisoptionis used to empty the editable profile buffer (identified
by a black colour) without saving it. This must be done before a
new profile can be created or loaded into this buffer.

Quit Static Profile 1

Thisoptionisused to empty thefirst static profilebuffer (identified
by ared colour). This must be done before a new profile can be
created or loaded into this buffer.

Quit Static Profile 2

This option is used to empty the second static profile buffer
(identified by a blue colour). This must be done before a new
profile can be created or loaded into this buffer.

Delete

This option alows you to remove a sound Speed profile file from
the hard disk.

This menu command brings up the Delete SV Profile window
which isan ordinary file selection box. Select the file you want to
delete from the Sound Speed Profiles list box, or enter the file
name directly into the Sound Speed Profiletext input field. Click
OK to deletethefile. This brings up aconfirmation dial ogue box
where you have to confirm the deletion before it is effectuated.
Cancel closes the Delete SV Profile box without any file being
deleted.

Only profilefilesin ASCII format may be deleted.
Exit
This option closes the SSP Editor.

A warning isissued if the content of the editable buffer has been
changed, without subsequently having been saved to the hard disk.
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Edit

Overview

The Edit option on the main menu bar contains two commands:
* Move point

* Add point

* Remove point

* Adjust velocity

* Combine SV profiles

* Copy SV profile

These menu commands allow you to make changesto the profiles
currently existing in one of the three edit buffers. The first four
commands operate on any of the buffers, while the last two
commands creates anew profile in the editable buffer from one or
both of the stati c buffers. Changesmadeto the static bufferscan not
be saved to the hard disk, and has thus only meaning as a
preparatory step for one of the last two edit commands.

The selection of one of the Edit menu commands makes this
command the current edit command. The current command can be
applied repeatedly until another edit command is selected.

Move point

Thisoptionis used to change the position of a point on one of the
three profiles.

—  Theprocedureis presented on page 326.

Add Point

This option allows you to add a new point to one of the three
profiles.

—  Theprocedure is presented on page 327.

Remove Point
This option alows you to delete a point from one of the three
profiles.

—  Theprocedureis presented on page 327.

Adjust Velocity

Thisoptionisused to add a preset adjustment valueto thevelocity
coordinate of a point on one of the profiles, or to the velocity
coordinate of al pointsin aprofile.

The preset adjustment valueis set in the Par ameter s dial ogue box
available through the Options -> Parameters menu command.
You must here decide if the adjustment should be applied to a
single point or to all pointsin aprofile.
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—  The Parameters dialogue box and it's options are described on
page 334.

—  Theprocedureis presented on page 327.

Combine Sound Velocity Profiles

This option is used to create a new profile in the editable profile
buffer. In order to combine profiles, two static profiles must be
present and the editable buffer must be empty.

If the two static profiles have different sound velocity values at
common depths, themean sound vel ocity valueswill beusedinthe
new profile. Otherwise, al points in the two static profiles will
move to the new profile unaltered.

—  The procedure is presented on page 328.

Copy Sound Velocity Profiles

This option is used to create a new profile in the editable profile
buffer. This new profile is identical to one of the static profiles,
possibly adjusted by a constant pre-set velocity value for all
depths.

The editable buffer must be empty.

Themousepointer getsacircular shape. Click, using theleft mouse
button, on the static profile you want to copy. The new profilewill
then be created in the editable buffer.

If you want this profile to be adjusted by a constant value for all
depths, the Velocity Adjustment option in the Parameters
dialogue box (available through the Options->Par ameter s menu
command) should be set to All Points.

If thisoptionisset to None, or the adjustment valueiszero, thenew
profile will be situated on top of the original. To let the system
know which profile is meant when you select one of them, alock
mechanism may be used which will disallow the selection of
specific profiles. If one of the profilesislocked, the other will be
selected. Profiles are locked using the Parameter s dialogue box.
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Options

Overview

Options on the main menu bar contains the choices:
* Parameters

* Reset Windows

* Show Profile

Parameters

Overview

This dialogue box, shown below, is brought up by selecting the
Options->Parameter s menu command.

Edltable Editable

Figure 118 - The Parameters dial ogue box

The dialogue box contains the following controls:

Annotation

These settings are used to turn the display annotations for each
profile ON or OFF.

A check button is provided for each profile buffer. If the
annotations for a profile is turned ON, a check-mark with green
background is displayed. Click on the check button to change its
state.
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Lock

These settings make it possible to prevent the selection of profile
points or whole profiles by edit commands.

A lock may be set on any of the three profile buffers. A check
button is provided for each edit buffer. A check-mark with green
background indicates alocked buffer. Click on the check button to
changeits state.

A lock may be set on an edit buffer if profiles have overlapping (or
nearly overlapping) points. Set a lock on the profile which you
don’t want to select to ensurethat the other profileis selected when
clicking on the overlapping points.

Vel.Adjustment

These buttons are used to control how the speed adjustment is
applied when you use one of the Adjust Velocity or Copy SV
Profile commands.

Theseradio buttons are used together with the Vel. Offset dlide bar

contained in the Misc. Parameter s part of the dial ogue box.

* When the Adjust Profile command is applied, and the Single
Point radio button is ON, the speed for the selected point is
adjusted by the Offset parameter value.

* If the All Pointsradio button is ON, the adjustment takes place
for al the points on the profile.

* Sdlecting the None radio button disables the Adjust Velocity
command.

* |f speed adjustment is required when the Copy SV Profile
command is applied, the All Points radio button must be
selected.

The selected radio button is emphasised by a green colour.

Misc.Parameters

This setting is used to open or close the lower part of the dialogue
box. Thispart containsfieldsfor setting the depth range of the edit
area, and adlide bar for the Offset parameter.

Min Depth (m)

Set thelower limit (most shallow) of thedepth rangefor theedit
area.

Max Depth (m)
Set the upper limit (deepest) of the depth rangefor the edit area.
Vel. Offset (m/s)

Set the speed adjustment value used by the Adjust Velocity and
Copy SV Profile edit commands.
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Apply
Press this button to implement the new parameter settings.

The edit area is redrawn to reflect any changes in the options or
parameter values. The minimum and maximum depths parameters
are checked, and awarning will beissued if they are not accepted.
The dialogue box remains open.

Close

Press this button to close the Parameters dialogue box without
implementing any changes to the options or parameter values
made since last time the Apply was pushed.

If changes are made without using the Apply button before closing
the dialogue box, the changes will not be implemented. However,
the changed settings will remain in memory, and be displayed in
the Parameters dialogue box when it is opened again. The
displayed settings may thus not allways correspond to the actual
situation.

Help

Thisbutton is provided to give help on how to use the Parameters
dialogue box.

Reset windows

Thisoption isused to reset the scales along the axesto the origina
setting. Any panning and zoom operation sincethe SSP Editor was
launched is undone.

Show Profile

Thisoptionisused to display thewhole profile. Thiswill normally
cover al depthsfrom the surface and down to 12000m. The profile
is normally extended down to 12000m by the echo sounders
operator station.
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Help
This opens the online-help system.
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16 REPLAY

16.1 Introduction

Replay isan application used to replay raw data from multibeam
echo sounders and generate new survey data used by Kongsberg
Simrad hydrographic programs.

Replay can convert echo sounder datafrom both old echo sounders
and new echo sounders. If you want to convert new echo sounder
data, choose the option EMX. EMX isacommon term for all new
echo soundersincluding EM 3000, EM 2000, EM 1002, EM300and
EM120. It is aso possible to select replay from older multibeam
echo sounders, if you so wish, then choose the option
EM 1000/EM 12/EM 950.

The converted datawill be placedin asurvey of your choice, either
anew or an existing one. If you placethe datain anew survey, you
are advised to initiate the survey with a projection of your choice.
If you select an existing survey, you may change the projection
aready used in the survey, and will therefore be warned if thisis
unwanted.

16.2 Why use replay?

You can specify the name of the raw data directory, and select the
replay speed.You have two modes when using replay. This can
either bedowly, asif thedataarearriving inreal timefromtheecho
sounder, or quickly to convert raw datato survey format.

16.3 Operational procedures

338

How to start Replay

This program is started from the EM 1002 by the following
procedure;

1 Place the cursor in the background part of the display image
in the Common Desktop Environment.

2 Press the middle mouse button.
- A small menu isdisplayed on the screen.

Choose Check/Replay data.

w

—  The Replay dialogue box can be seen in figure 119 on page 339!
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Convert Raw format data to Survey format data

Surveyname

Figure 119 - The Replay dial ogue box

The Replay dialogue box options

From Survey - This option lists all surveys found in your
workstation. You may also enter the survey name directly in the
text field.

Select lines - This option lets you select all or some lines. When
you press the ’..." button, alist of aready existing lines will be
shown. When you select your lines, afile selection dial ogue box
then opens. You may then choose lines in these files.

—  TheFile Sdection dialogue box can be found on page 41.
How to convert data - Thiswill let you choose how to convert
your data;
- by Replaying them - This option will put al your raw
data onto the network, as if comming from an echo
sounder.

- Directly - This option will convert al raw data files
directly and fast to survey format.
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- Extract Attitude - If an attitude datagramislogged with
the rawdata, this option will extract attitude and heading
information to survey format attitude and heading files.

- Extract EA 500 depths - This option extracts single
beam echo sounder depthsfrom raw data. Thiswill create
survey format datacontaining only depthsfromthesingle
beam echo sounder.

- Print Ingtallation - Thisoption printsout theinstallation
parameters.

- Print Content - This option writes a start identifier for
each datagram. Print content will also let you know from
which echo sounder the depth datagrams are.

- Print Pos - Outputs date and time of position datagram
plus the complete position input datagrams.

- Print Clock - Outputs content of clock datagram, if
logged.

- Print Heave - If raw range datagrams are available the
output is. Type, time, model, txheave(head2, if
available), txroll, Rolldepth. If noroll rangetheoutputis:
type, time, model, headl depth (head2_depth)

- Print Height - If height datagram islogged, date, time,
height and source are output.

- Print ROV Depth - Readsraw range datagram and depth
datagram and gives time and calculated depth of ROV.

- Print Runtime - Convertsand outputs runtime datagram
contents to ASCII. Checks datagram description to
decode each field.

- Replay Realtimetape - If you have logged data to tape
in realtime, you are able to read data from the tape using
this button.

The Raw dataisfrom sounder - Thisbutton letsyou specify the
echo sounder. Thisisbecause there are different programs for old
and new sounders. You must choose either EMX (new sounders)
or EM1000/EM 12/EM 950 (old sounders).

New sounders include EM3000, EM2000, EM1002, EM952,
EM300, and EM 120

Old soundersinclude EM 1000, EM950 and EM 12.

To Survey - Thisfield letsyou specify the survey nameinto which
you want to put your data. A list of already existing surveyswill
be shown by pressing the’..." -button. When writing the survey
name, OK and Cancel buttons will appear. Press OK or enter to
confirm. If the name you selected is already existing, a warning
will appear.

A warning will be given if you select an existing survey!

To beinitiated from - Any new survey must be initiated with a
projection. Select your correct projection.
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The following choices/options appear while converting data;

1

Position timetag from This option lets you choose which

timetag to use;

- Default - uses original timetag

- PU Internal - forcestimetag to be from Processing Unit
system time.

- PosSystem - forcestimetag to befound insdeincoming
position datagram.

Position Filter - This enables the position filter.

- Max Speed (m/s) - Thisfield lets you set the max speed
to limit the maximum possible distance between two
positions. This choice is valid when Position Filter is
turned on.

SVP Interpolate - If a SVP Interpolate rule exists in your
destination survey, the raw data will be recalculated with
new sound speed profiles.

Compress Survey Data - This option starts aroutine for storing
datain amore compact way. This can be donewithout |oosing any
of the information in the data files.

When all your settings are to your satisfaction, you can start
Replay, or if you may cancel to exit the program.

- When you choose OK, the replay/conversion will start,
andal the.all-filesintheraw datasurvey will bereplayed
or converted.
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17 TECHNICAL REFERENCES

17.1 Introduction

This chapter provides basic reference information useful to
understand settings and parameters used throughout the EM 1002
system. In order to understand some of the information, you may
need to have a more technical background than the average EM
1002 user.
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Figure 120 - EM 1002 coverage
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Conventional techniques

A single beam echo sounder obtains depth by measuring the time
a sound pulse takes to propagate to the bottom and multiplying this
time value by the mean speed of sound in the water column. Good
accuracy depends on:

* small beamwidths in the echo sounder transducer
* a good estimate of sound speed
* awell-designed pulse receiver and detector

A single beam echo sounder normally only measures the depth
vertically. To measure to the side, one could imagine using a
mechanically tiltable transducer or multiple transducers, but
electronic beamforming, i.e. the forming of multiple beams from
a single transducer array, achieves the same results in a more
cost-effective way.  For good measurement density, the
beamforming on the receiver side must be fast enough to allow
simultaneous detections in all beams. The transmit transducer in
a multibeam echo sounder must ensonify the area to be measured
within the coverage of the receive transducer, which in principle
does not require the use of multiple transmit beams.

The accuracy of a multibeam echo sounder depends on the same
factors as those of the ordinary echo sounder. In addition, it is not
enough merely to know the mean sound speed in the water column,
but a detailed knowledge of how the sound speed varies with depth
is also required. This is because the sound path is usually not
straight when it is not vertical, and the resulting so-called “ray
bending” must be calculated by the use of the actual sound speed
profile to find the correct depth and location of soundings taken to
the side.

Both single beam and simpler multibeam echo sounders use only
amplitude detection to determine the travel time of the sound pulse.
When the sound has a zero angle of incidence to the seabed, a good
detection principle is to estimate the time of arrival of the leading
edge of the returned echo. As the angle of incidence increases with
beams measured to the side or when the seabed directly below the
vessel is not horizontal, the returned echo loses its sharp leading
edge. When the angle of incidence becomes sufficiently large, the
echo will be so smeared out in time that an accurate simple
amplitude detection is no longer possible. One is then required to
use more sophisticated methods, for example using the variation
in echo strength over the beam.

Sidescan sonars provide a ’photographic” image of the seabed,
and this may give an indication of the bathymetry. In some
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sidescan systems, an approximate measurement of depth has been
achieved by using phase detection through an interferometric
principle. By comparing the phase of the returned echo on two or
more physically separated transducers, the angle of arrival may be
estimated in addition to the range. However, this only works when
the angle of incidence is large or the seabed is relatively flat, as the
phase information may be destroyed when simultaneous echoes
are received from different parts of the seabed. Note that a similar
phase detection principle is used with success in short or
ultra-short baseline acoustic positioning systems, in radars
(usually called monopulse) and in optics (usually called splitbeam,
a term which is also used in connection with ultra-short baseline
positioning systems).

Advanced techniques

Phase detection method

The problem of multiple echoes with the phase detecting sidescan
sonars can to a large extent be overcome by combining phase
detection with the multi-beam principle. For each beam, two
additional so-called halfbeams are formed from different
sub-arrays of the receive transducer, with all three beams having
the same pointing direction. The phase difference between the
halfbeams, which is a measure of the angle of arrival of the
returned echo, is calculated from the complex conjugate product
of the two received signals, usually after some averaging of the
product is done. The degree of averaging needed is determined by
a combination of pulse duration, range and incidence angle, and is
in practice derived from extensive simulations and experimental
verifications. The averaging stabilizes the phase determination,
reducing the effect of glint or random variation in signal strength
due to destructive interference from different parts within the area
producing the echo at any given time.

The distance between the acoustical centre of the two sub-arrays
used to form the halfbeams determines the relationship between
electrical phase and angle of arrival. When the phase is zero, the
returned echo from the bottom comes in the centre of the beam.
The phase as a function of time will theoretically be a second order
function for a flat bottom, modulated by local changes in bottom
curvature and by noise. A curve fit made to this time series of
phase, from which the zero phase crossing can be determined, will
therefore allow a very accurate determination of the range to the
bottom in the centre of the beam, with a much higher accuracy than
any method based only on amplitude information can provide.
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Amplitude detection method

To achieve a valid curve fit to the angle of arrival time series, a
minimum number of samples is required, so that the incidence
angle or depth cannot be too small. Thus an amplitude-based
method is required as a backup to the phase detection method. As
noted earlier, at normal incidence the leading edge of the echo may
be used, while at larger angles of incidence, the amplitude series
across the beam is required.

If the bottom is flat or has a constant slope with uniform seabed
composition, the amplitude time series will have a variation which
is determined only by the beam pattern. Then, the maximum
amplitude or, somewhat better, the mean of for example the -3 dB
points, may be used to determine the range at the centre of the
beam. However, with local slopes or variation of backscattering
strength within the beam footprint, these simple detection
principles do not give consistent results. Presently the best
amplitude detection method seems to be the determination of the
centre of gravity of the echo within the beam, but even this method
is affected by local variations in seabed composition. Its use
should thus be restricted to reasonably short echoes, which
fortunately makes it a good alternative for the cases where the
phase detection method fails.

EM 1002 solution
In the EM 1002, the bottom detection is done as follows:

1 A search in range in each beam is first performed on sample
amplitudes to determine where the bottom echo is.
The search is:

- limited to be within a range window whose extent has been
established from where the bottom has been found in
previous pings

- based on a sliding mean of the sample amplitudes to limit
effects of noise. A minimum amplitude is required based
upon the bottom backscattering strength found in previous
pings.

2 Phase detection is then done, provided that there are more
than 10 range samples within the -3 dB part of the beam
pattern.

- If the curve fit has a sufficiently low variance, the resulting
detection is accepted (both a second and a first order curve
fit are tried, the latter over 3/4 of the samples, and the result
of the one with the lowest variance is retained).

- If phase detection is not accepted an amplitude detection is
done, provided that the number of samples within the
-10 dB points is not too large.
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The first round of detections is performed independently in all
beams. A filtering of the detections is then done to eliminate
spurious detections due to sidelobe echos, echos from fish, noise,
etc. The severity of this filtering is determined by menu input from
you.

3 A second round of detections is then performed on the beams
with missing or rejected detections, but within limited range
intervals as determined from where the bottom is (calculated
from the ranges determined in neighbouring beams with
accepted detections).

As in the first round phase detection is tried first and
amplitude detection only if phase detection fails. Relaxed
acceptance criteria are used in this second round, and a final
filtering is done afterwards. With this procedure, the choice
of detection method is not dependent upon the past history,
but may adapt instantly to changing bottom topography.

After bottom detection the raw ranges and beam angles are
converted to depths and positions relative to the water level and the
vessel positioning system location respectively. Full account is
taken of:

* sound speed at the transducer depth and through the water
column

* the installation angles and location of the transducer

¢ vessel attitude at transmit and receive

* any lever arm corrections needed to calculate additional heave
due to pitch and roll not being measured at the transducer
location

* the vessel draft and the location of the positioning system

17.3 Error sources

850-160977/E

General

A multibeam echo sounder has, as any other measuring instrument,
an inherent limit in its achievable accuracy. The total measurement
accuracy, i.e. the uncertainty in the depth and location of the
soundings, will in addition depend upon the inherent errors of
additional instruments, i.e. vessel motion and heading sensors and
positioning system, and the sensor(s) used to measure the speed of
sound at the transducer and through the water column. In this
section these error sources are quantified and discussed as far as
possible, thus allowing the user of the multibeam system to judge
the possible accuracy achievable under the specific conditions in
which the system is operating.

347



EM 1002 / Base version

348

All errors given below may be assumed to be RMS errors provided
the sensor errors used are also RMS errors or RMS uncertainties.
With this simplification the total system error can be calculated by
the root mean squared addition of the individual contributions.
Note that because of this, no effort has been made with respect to
the signs of the individual error terms, and as given below the signs
may thus not always be correct.

The coordinate system used assumes the x-axis to point forwards
(alongtrack), the y-axis to point starboard (acrosstrack), and the
z-axis to point vertically downward. A normal installation is
assumed with all beam-steering in the y-z plane

Errors in range (4R in m) and angle (4¢ in radians) will translate
into vertical errors (4z) by simple geometry with ¢ as the angle
from the vertical considered:

Az = ARcos ¢
Az = ApRsing = A¢D tang

The position error (Ax or Ay) is also determined by range and
angular errors:

Ax or Ay = ARsin¢g

AxorAdy = ApRcos¢p = ApD

Echo sounder errors

The error of a multibeam echo sounder is theoretically dependent
upon a signal-to-noise ratio. However, provided that the
signal-to-noise ratio is above 10 dB, the following equations have
been found to model the depth and acrosstrack position errors of
the Kongsberg Simrad multibeam echo sounders very well:

’ \/ @Ry 4 €y

¥2D%tan2¢

2
cos“ ¢ + 122

4, - \/ @Rz 4 (€0 |cos?p + 0.044R¥,Dsingy
[ AR, 1. D2
4y, = \/ (AT)ZJr (%)2 sin’¢ + 1’44
[ AR, 1. 0.044RW,D cos ¢
Ay, = \/ (AT)2 + (%)2 sin*¢ + tan @
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Here, 4R, is the range sampling distance, Wy is the acrosstrack
beamwidth, and the indexes 4 and P refer to amplitude and phase
detections respectively. The first term in the above equations is due
to range error and the second to angular error. The system will
usually use phase detection for long echoes (oblique beams) and
amplitude detection for short echoes (near-nadir beams).

The alongtrack position error (Ax)

Ay = YR _ 0.3y,.D
J12 cos ¢

Here, v, is the alongtrack beamwidth.

Seabed topography will in principle contribute to vertical error by
the effect it has on echo level and hence signal-to-noise ratio. Local
variations of depth within the beam footprint will cause vertical
errors, with amplitude detection being most affected. Seabed slope
will in principle not cause vertical errors, but repeatability will be
affected. As it will not be possible in post-processing to discern
between the two; it is prudent to convert the total position error to
a vertical error by multiplying the total position error by the slope
gradient.

Any errors in system installation measurements larger than
recommended in the Installation Manual and any errors in vessel
draft, tide and datum heights will contribute directly to the total
position system error.

Motion errors

In addition to the inherent errors of the multibeam echo sounder,
the errors in motion sensor and gyrocompass measurements of
heave, roll, pitch and heading errors contribute to total
measurement accuracy.

Heave

Errors in heave will contribute directly to the total vertical error.

Roll errors

Errors in roll will contribute to depth and acrosstrack position
errors:

Az = DArtang
Ay = DAr

Note that with older motion sensors there may be dynamic errors
additional to the manufacturer’s stated inaccuracy due to vessel
horizontal accelerations, for example resulting from vessel turns.
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Pitch errors
Errors in pitch will cause depth and alongtrack errors given by:

2
Az = Dlzlp
Ax = DAp

Heading errors

Errors in heading will cause alongtrack errors ( 4x) and acrosstrack
errors (Ay) given by:

Ax = DAhtan¢
2
Ay = DAhztanqﬁ

Note that the heading error of a gyrocompass is latitude-dependent
and also usually influenced by horizontal accelerations.

In practice only roll error will be significant with regard to depth
error and heading error in a gyrocompass with regard to alongtrack
position error, while other motion and heading sensor angular error
effects can usually be ignored. However the pitch error may be
significant if the fore-and-aft distance between the motion sensor
and the transducers is very large. Note also that while the dynamic
pitch and roll accuracy of high performance motion sensors are in
the order of 0.05°, there may be much larger static offset errors due
to incorrect alignment of the motion sensor which may be
significant. If the heading is from a system where two GPS
receivers are used to derive heading, the heading accuracy may
approach 0.05°, making the heading error contribution to total
system accuracy insignificant.

Sound speed errors

Errors in sound speed will cause different errors depending on their
nature and on the transducer configuration of the multibeam echo
sounder. Sound speed errors may be due to sensor errors which can
be modelled as an offset or bias plus noise. Especially the offset
may be temperature- and depth-dependent. Sound speed errors
may also be due to unmeasured changes in the water column with
time and position. Sound speed errors are difficult to quantify in
practice and the problems with temporal and positional variations
may sometimes be so large that the only practical solution is to
limit angular coverage.

Sensor-related errors

Noise in the measurement of the sound speed profile will not lead
to any significant depth or position errors if it has a zero mean
through the water column.
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A fixed offset in the sound speed sensor will always give a range
error and, if beam electronic steering is used (in which case the
beam pointing angle will be in error), also an angular error:

_ RAc
AR = 7=

a¢

_4c tan(¢c— -1 only with electronic beam steering

Here, $ is the installation tilt angle of the transducer array and the
roll angle.

Without electronic beam steering, the resulting depth and
acrosstrack position errors are:

Az = A_gD

AcD tan
Ay = —— ¢
With electronic beam steering, the resulting depth and acrosstrack

position errors are:
Az = 4@ [1 — tang tan(¢p — B — )]

Ay = @[tanqﬁ + tan(¢p — § — r)]

To keep the sound speed sensor-related error to a nearly negligible
magnitude, the sensor offset should be less than 1.5 m/s for a
non-steered transducer, and less than 0.25 m/s for a horizontally
mounted linear array with 140° coverage.
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Sea surface related errors

Temporal and position-dependent sound speed variations may be
modelled as for sensor errors, except when the sound speed
variation is at the surface, or more correctly, at the transducer
depth. The resulting error then depends upon transducer
configuration, or on how much electronic beam steering is applied.
For a curved or semi-circular transducer array, no or only a limited
amount of steering is required, depending on the angular extent of
the transducer with respect to angular coverage capability. For a
linear or flat array, electronic beam steering is always applied
except for the beam normal to the array, but the amount of steering
applied for a particular beam pointing angle with respect to the
vertical will depend upon the installation tilt angle of the array and
also on the amount of roll.

The following equations assume that the sound speed error at the
surface is modelled as a change in value from that actually used in
the calculation of beam pointing angles and raybending. It is
assumed that the change takes place at the transducer depth only,
in which case there is no range error, but an angular error regardless
of whether electronic beam steering is applied or not.

Ap = %tamp without electronic beam steering
Ap = %[tanq& — tan(¢ — B — r)] with electronic beam steering

Without electronic beam steering, the resulting depth and
acrosstrack position errors are:

_ dc
Az = S=Dtan’¢

Ay = %D tan ¢

With electronic beam steering, the resulting depth and acrosstrack
position errors are:

Az = %D tan¢[tan¢ —tan(p — B — r)]

Ay = TCD[tanqb — tan(p — B — r)]

If the change in sound speed at the transducer depth extends
deeper, there will be an additional range error, but the angular error
remains unchanged. This range error is usually too small to be
significant, however, unless the change in sound speed is very
large or is effective over a large depth range, in which case the
sound speed profile should be re-measured.
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Implications

Note that with a horizontally mounted linear (and thus
electronically steered) transducer the total error due to varying
sound speed at the transducer depth is zero except for a small
roll-dependent term. This is because there are two errors involved:

1) the beam pointing angle error
2) the error in the first step of the ray bending calculations

Each of these errors has the same magnitude but opposite signs,
thus cancelling each other when roll is zero. In marked contrast, no
such error cancellation takes place with a curved non-steered array
and very little with a linear array which is tilted much from the
horizontal.

As sound speed variations at the surface are often much larger than
sound speed sensor errors, it can be concluded that the curved
non-steered array is significantly more sensitive to sound speed
errors than the horizontally mounted steered linear array. That this
somewhat surprising conclusion is the opposite of that drawn for
sonars, is due to the fact that sonars are usually used looking
horizontally while a multibeam echo sounder looks vertically.

For both a curved transducer and a flat transducer tilted say 40°, the
sound speed at the transducer should be known to within 0.1 m/s
if the resulting depth error is to be negligible within a 150° angular
measurement sector. For a horizontally mounted flat transducer an
uncertainty of up to 2 m/s is not significant assuming 130°
coverage and 5° of roll. With more roll and larger coverage the
sound speed uncertainty must be less for its effect to be
insignificant, for example within 0.5 m/s with 140° coverage and
10° roll. In areas where one can expect larger surface sound speed
changes than this, it is advisable to include a real-time sound speed
sensor at the transducer depth with the system, otherwise a
reduction in usable coverage or a reduced depth accuracy must be
accepted. Note that in addition to correcting for surfaced-induced
sound speed errors, the measured transducer depth sound speed
can also be used as an indicator for when a new sound speed profile
should be measured.
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Bottom-related errors

It may sometimes not be practical to measure the sound speed
profile all the way to the bottom and there will usually be an error
in the necessary extension of the profile.

Another type of bottom-related sound speed problem that can be
significant in not too deep waters occurs when a layer near the
bottom with significantly different sound speed than the layer
above moves upwards or downwards with changing depth due to
current, and the change is not taken into account. The resulting
vertical errors and acrosstrack position errors may in both cases be
modelled as an error due a constant sound speed error from a
particular depth (D;) and all the way to the bottom:

Az =4¢(D — D)1 — tan’g)
Ay = %(D — Dp)tang

This is a “worst-case” model, and a more realistic assumption
could be to assume an error in sound speed linearly increasing from
zero at a particular depth (D;) to 4c at the bottom, in which case
the depth and position errors are half of those assuming a constant
sound speed error.

Other sound speed related errors

There are areas in the world where the sound speed changes very
much over a short depth interval, and where the depth at which this
change takes place shifts with time and position. Such an
unaccounted shift gives a range error but no angular errors,
resulting in the following vertical and acrosstrack position errors:

4z = AedD

_ 24cADtan¢
=

Finally, it should be noted that how ray bending calculations are
performed (with regard to transducer depth in relation to the depths
in the measured sound speed profile) may cause heave-induced
errors if the sound speed changes much through the profile.

Ay

For example, if the calculations are done through a table look-up,
this implies that the sound speed profile is anchored at the
transducer, and may cause errors due to heave. This error is
avoided if the calculations assume the transducer to move with
heave relative to the sound speed profile. On the other hand, if there
is a significant change in sound speed around the nominal
transducer depth, there is in practice no way of knowing how the
transducer moves relative to the sound speed profile with heave,
although intuitively it would seem most correct to assume that the
transducer moves with heave while the profile remains fixed.

850-160977/E



Technical references

It may also be noted that an inherent limitation in ray bending
calculations is that one is usually forced to assume that the sound
speed changes only with depth and that any change with position
is negligible, at least for a particular beam.

17.4 Range capability

850-160977/E

The fundamental equation for determining the range capability of
an echo sounder is the sonar equation:

EL = SL - 2TL + BS

Here, EL is the received echo level, SL is the transmitter source
level, 27L is the two-way transmission loss, and BS is the
backscattering strength of the target.

The two-way transmission loss is:
2TL = 2aR + 40logR

Here, a is the absorption coefficient and R is the range. The
absorption coefficient may be calculated from actual water
temperature, salinity, depth and sounder frequency.

The backscattering strength will depend on seabed conditions and
on the area (A4) of the seabed seen by the echo sounder at each
sample time:

BS = BS, + 10logA
A = yppprR*around normal incidence ( ¢ = 0)

_ ek
2sing
Here, c is the sound speed, 7 is the pulse length, and v, and v, are
the transmitter and receiver beamwidths respectively. The first
equation for the area is valid until the bottom incidence angle is
larger than the largest of the following two angles, given by:

elsewhere

-1

cos@;, = (1 + %)

2
sing,, = — YD + ('PRD> +1

CcT CcT

The intrinsic backscattering strength of the seabed ( BS;) is usually
very dependent upon the incidence angle, with the largest variation
around normal incidence, and typically a Lambert’s law
dependence at larger incidence angles. It seems natural to define:

BS;=BSy ... at normal incidence (¢ = 0)

BSy = BS)co8%@ oo for ¢ > about 10-25°
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From 0° and to an incidence angle of about 10-25°, it can be judged
from the literature that the backscattering strength to a good
approximation varies linearly with angle. The angle at which the
cross-over between the two regions takes place, in effect defining
the sharpness of the normal incidence peak, is very dependent upon
seabed material type.

Typically, BS, will be about -15 dB, BS, (O for oblique) about
-35 dB, but the values may change within +10 dB or even more
depending upon seabed material type and roughness.

Putting all the above into a single equation, the result is:

EL = SL — 2aR — 20logR + 10logy g + BSy ..o .. (¢p =0°)

EL = SL — 2aR - 301ogR + 1010g"%7°%®  Bs (¢ > 10 — 257)

356

2tan¢

The echo level has to be above the noise level (NL) by a certain
amount, typically 10 dB when using phase detection and 20 dB
with amplitude detection, if the detections are to be reliable. At
high sonar frequencies, the noise level is usually determined by the
electronic self-noise of the preamplifiers, while at low frequencies,
the sea noise level will usually dominate if the vessel is quiet.
Vessel noise will vary with speed and often propeller revolution
rate, and may be the dominant noise source even at high sonar
frequencies if the vessel is small and is travelling at a high speed.
The noise level is given by:

NL = NSL + 10logBW — DI

Here, NSL is the noise spectral level, DI, is the receive transducer
directivity index and BW is the receiver bandwidth.

DI = 46.2 — 10log ¥.¥, with the beamwidth given in degrees.
The source level SL for EM 1002, is 226 dB.
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17.5 Time Varied Gain (TVG)

850-160977/E

The longer it takes for the sound pulse to return, the weaker will
be the returning echo. To compensate for this, the received signal
will be amplified to a varying degree depending on the time since
the signal was emitted. This is called Time Varied Gain (TVG).

The strength of the returned echo from a particular area on the
bottom will depend upon many parameters:

* Range

* Angle of incidence

* Bottom backscatter strength

* Water column absorption coefficient
* Echo sounder inherent parameters

The TVG is applied to use the dynamic range of the receiver
efficiently, and to have a fairly constant echo level on which to
perform the bottom detection. The amount of gain applied as a
function of time is derived from a model of the echo strength
depending on the various parameters. As some of these are bottom
dependent, they will be estimated and updated by the EM 1002
system based upon data from previous pings, unless automatic
bottom tracking is manually disabled.

The amount of TVG that may be applied during a ping is limited,
and a fixed gain level is thus additionally defined to put the average
signal level at the optimum level in the receiver.
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17.6 The vessel coordinate system

(-X)

358

Starboard
(+Y)

A main function of the parameters required for system installation
is to inform the system of the relative positions between the various
sensors and the angular orientation of the sensors with respect to
the vessel. A reference point somewhere on the vessel has to be
selected, and a Cartesian right-handed coordinate system - as
shown in the figure below - must be defined with its origin in the
reference point. The location of this reference point has no physical
significance - it may be anywhere on the vessel. The placement of
the various instruments must be identified with forward, starboard
and downward coordinates in this coordinate system.

(-2)

Reference point
(CD3274) (Origo)

Downward
vy (9

Figure 121 - The Vessel Coordinate system

The forward axis (X) must be parallel to the vessel keel, and the
downward axis (Z) must be vertical when the vessel is trimmed
normally. The plane defined by the forward and starboard axes will
then be horizontal, and the attitude sensor should then, if properly
installed and calibrated, measure zero roll and pitch with a
normally trimmed vessel lying still.

Forward position (X)
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Forward position is defined on the X-axis (refer to the
illustration below). Locations further forward than the
reference point are positive.

(CD3514)
GPS Antenna

(-Z.-X) \

Motion sensor

(-X, -2) /
| %lﬁ .
K Water line © L

o O o ©
/ § X-axis (+X)
(CD3514) Reference point ;
7 i Waterlevel
/ downward position
(-2)

Sonar Head's location:
(+Z, +X)

Z-axis | (+Z)

Figure 122 - Sensor locations (example)

Downward position (Z)

Downward position is defined on the Z-axis (refer to the
illustration above). Locations below the reference point are
positive.

Starboard position (Y)

If a sensor location is on the starboard side of the reference
point, the value will be positive.
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17.7 Timing

360

Introduction

Time synchronization between the echo sounder, the motion
sensors and the positioning system is vital in order to achieve the
best possible accuracy. The required time synchronization
accuracy is better than 5 ms for attitude with roll being the most
critical parameter. For the positioning, the required timing
accuracy depends upon required position accuracy and the vessel’s
speed.

Example: With a vessel speed of 10 knots or 5 m/s, 100 ms timing
accuracy is required for 0.5 m position accuracy.

Internal clock

An internal clock in the Transceiver Unit is used to time stamp all
time critical data. It is a software clock with 1 millisecond
resolution, and it is synchronized to an internal hardware counter.
An interrupt is generated in the Transceiver Unit at each ping as a
reference for the time of ping, and the clock is read at the reception
of external sensor data. The internal clock is stable and jitter free,
excepting a long-term drift of the hardware counter (typically a
few seconds per 24 hours), and possible 1-2 millisecond jumps due
to the internal counter not operating at exactly 1 kHz.

The software clock may be synchronized to an external 1 PPS
(pulse per second) signal. This signal is normally available from
a GPS receiver, and this is the preferred method to synchronize the
echo sounder to an external clock. At the reception of a 1 PPS pulse
the millisecond field of the internal clock is set to zero. If it was
larger than 200 ms, the second is incremented (with a possible
incrementation of time and date if required). Note that this method
of synchronization implies that loss of a few 1 PPS pulses has no
significance.

The internal clock’s time and date is adjustable to that given by an
external clock, the positioning system or the operator station.
However, this is only possible if the system is not logging data.
Adjustment of the internal clock during data logging is not
recommended as it would cause loss of synchronization between
depth and attitude data.
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If an external clock is connected on a serial line the input data is
time stamped and logged as any other external sensor data. This
allows a continuous estimation of any drifts between the two
clocks. The setting of the internal clock will be to the time and date
from the source, including milliseconds as available. Note that the
GGA positioning datagram does not contain any date entry. Setting
from the operator station allows a manual setting of the clock.

Time stamping

For each datagram of attitudes (roll, pitch, heave and possibly
heading), a time stamp is generated at the reception of the first byte
of the datagram. As the attitude data may be delayed due to
processing time in the motion sensor, an adjustable time delay may
be applied. The attitude data are applied to the acquired ranges and
beam angles to derive xyz coordinates of the soundings after
bottom detection.

The only significant uncertainty in the time synchronization of
attitude and depths will thus be due to possible variations in the
time delay or a wrong estimation of it. However, with most motion
sensors the risk of errors is small. The manufacturer’s estimate of
delay should be used, and a possible prediction facility in the
sensor should not be employed. As the attitude data may be logged
as a continuous time record, it is possible to postprocess the data
to determine and correct for any error in applied time delay.

As for the attitude data, a time stamp is generated at the reception
of the first byte of each position datagram, and an adjustable time
delay may be applied to this time stamp. If the real variation in this
time delay is sufficiently small with respect to the position
accuracy and vessel speed, the internal time stamp will give
sufficiently accurate time synchronization. The time delay must of
course be determined to a sufficient accuracy which is done by
comparing data from survey lines run at different vessel speeds in
the same direction up or down bottom slopes or over significantly
distinctive bottom features. Any necessary correction of the
applied time delay may be done in the postprocessing.
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If the variation in the time delay of the positions is too large with
respect to the desired accuracy, even after position filtering during
postprocessing, an alternative satisfactory solution will require
two things: that the positioning system’s own time stamp in the
position datagram has a sufficient accuracy; and that the clocks of
the echo sounder and the positioning system are synchronized.
When postprocessing the positioning system’s time stamp must be
used which is possible as both time stamps are retained in the
logged data. If the positioning time stamp is not good enough, the
positions will have to be filtered during postprocessing to diminish
the effect of the variable timing. The inertia of the vessel will set
the limit of accuracy achievable by such filtering.

The conclusion and recommendations are as follows:

* The delay in the data from the motion sensor must be constant
and known to within 5 ms.

* If the delay in the position data is known within an accuracy
commensurate with the position accuracy and vessel speed, no
synchronization of clocks is required, but it is recommended to
synchronize the echo sounder to a 1 PPS signal if it is available.

* Ifthe delay in the position data is variable and cannot be filtered
to a sufficient accuracy in postprocessing or the positioning is
required to also be accurate for real-time displays, the echo
sounder and positioning system clocks must be synchronized:
The synchronization of the two clocks should be done from a
common 1 PPS signal (which may be contained in the
positioning system). The echo sounder should be set up to use
the positioning system time stamp (datagram time) to which any
position time delay will be applied. The postprocessing system
must also be set up to use the positioning system time stamp (a
time delay may have to be applied to either the position or depth
data).

The absolute setting of time in the echo sounder is usually not
critical with respect to other sensors. However it would be
advisable to synchronize the echo sounder to a 1 PPS signal if it
is available, and not to reset the echo sounder clock except at the
start of a survey. This will ensure that any time delays remain
constant during a survey. If an external clock is additionally
connected on serial line and logged, this will allow a check of clock
consistency during postprocessing, but this would usually not be
worth the effort.
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17.8 Sound speed formulas

The echo sounder computes bottom depth, taking full account of
the raybending caused by the variation of sound speed in the water
column. The Sound speed profile is entered manually,
automatically from a sound speed profile probe, from an external
computer, or by a combination of these methods.

If measured sound speed values are not available, they may be
derived from tables, or, if the temperature and salinity profiles are
known or estimated, calculated from a formula. While many
formulae exist, the one from UNESCO Technical Paper in Marine
Science, No. 44, is usually regarded as being authoritative.
However, it is cumbersome and recent experiments showed that it
has errors in the 1000-4000 m depth range. Therefore, a simpler
formula with adequate accuracy is as follows (from Coppens,
JASA March 1981, with a modified very deep water correction
which follows the recent experimental data).

e For the surface:

(0, T,S) = 1449.05 + T(4.57 — T(0.0521 — 0.000237T))
+ (1333 — T(0.0126 — 0.00009T)(S — 35)

where: T is temperature in °C
S is salinity in ppt

* For depths to 200 m in fresh water and 1000 m in the ocean:
¢(Z,T,S) = c(0,T,S) + 16.5Z

where: T is temperature in °C
S is salinity in ppt
Z is depth in km

* Fordepthsto 2000 m in fresh water and to 11000 m in the ocean
(assuming that the water is very cold at great depths):

¢(Z,T,S) = ¢(0,T,S) + Z(16.3 + Z(0.22 — 0.003Z /T + 2))

where: T is temperature in °C
S is salinity in ppt
Z is depth in km
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* For depths greater than 5000 m, a latitude correction should be
applied:
o(Z,T,S) = c(0,T,S) + Z'(163 + Z(0.22 — 0.003Z /T + 2))

where: Z’°=7(1-0.0026 cos2¢)
¢ is latitude in degrees
T is temperature in °C
S is salinity in ppt
Z is depth in km
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17.9 Absorption coefficient

The mean absorption coefficient of the water column is used in the
gain setting in the receiver.

A typical value is 30 dB/km (Frequency 95 kHz, surface
temperature = 20C and salinity = 30 ppt)

The absorption coefficient is important in determining the correct
backscattering strength of the seabed used in the seabed imaging.
Setting a correct value is therefore always recommended if the
backscatter data are to be used, especially if the results are to be
compared with those from other areas.

The absorption coefficient a is given by the following equation:

A fi P A, Py fy
a = + + A; P
f2 + ﬁ f2 + f% 3 3f2
where
8.86 - 10 (078 pH — 5)
A, = c
21.44 S(1 + 0.0257)
A2 =

Cc

Ay = 4937107 = T(2.59 - 1075 = T(9.11 - 107 = 1.5 - 1078 - T)),T < 20°C

Ay =3964 - 10~ — T(1.146 - 10~° — T(1.45 - 107 = 6.5 - 1071 - T)),T = 20°C

P, = 1 — Z(0.137 — 0.0062 Z)
P, = 1 — Z(0.0383 — 49-10* 2)
4 - 1245 ]
fi = 28 35_5.10[ 273 4+ T
8.17 - 10 [8’ 1990]
. 7 . 273 + T
fz =

1 + 0.0018(S — 35)
Here, a is given in dB/km, the sound speed ¢ in m/s, the
temperature T in °C, the depth Z in km, the salinity § in ppt, and
the frequency f in kHz. The pH of the ocean is in the order of
7.6-8.2.

The mean values are the mean absorption coefficient from the
surface to the depth indicated, and is the value to be entered in the
menu.
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The absorption coefficient equation is from R. E. Francois and G.
R. Garrison, "Sound absorption based on ocean measurements: Part
II: Boric acid contribution and equation for total absorption,” J. of
Acoust. Soc. Am. 72(6), Dec. 1982, p 1886.
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18 MAIN INDEX

The next pages present the main index of this manual.
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Across, status, 105

AML Smart Probe, 154

Auto Logging Interval, 96

Auto Mode Actual Parameters, 103

Disk space, status, 107

E

Echo sounder, Launchpad, 68

B

Backup All files, 82 Edit enable, 125
Backup files, 82 Enable auto restart, 75
Baud rate, 128 Error sources

attitude sensors, 349

Beams, status, 105 echo sounder errors, 348

BIST general, 347
Execute All, 145 sound speed errors, 350
options, 146 Execute All, BIST, 145

BIST at Startup, 146 Exit, 91

Books, indexes in, 1-1 Extended profile depth alarm, 97

Bottom detection, 346

Bridge Display, purpose, 244 F

BSP OK, status, 105

) File Admin, 80
Built—In Self Test. See BIST Storage Location, 89

File type, File Admin, 80

C Files

backup, 82
Clock restore, 82
description, 135 Storage Location, 89
setting, 27 Fixed gain, 142
Synchronize, 76 status, 104
Coverage, status, 103 Force depth, 116
CPU load, status, 107 Free memory, status, 107
Current profile, status, 105 Free swap, status, 107
Current time, 108
D Go to program, 74

Data bits, 128 Green border, 107

Datagram Dispatch Period, 96

Datagram subscriptions, 99 H
Default layout, 92 Heading, status, 108
Delete file, 82 Heave, status, 108
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How to

access installation parameters, 24
calculate, sound speed profile, 363

change password, 25
define position delay, 26
define sensor offsets, 27

define TRU interfaces, 27

log in, 8

set the clock, 27
switch on power, 8
update software, 24

I/O Interfaces
AML Smart Probe, 154
Overview, 149
Setup, 152

Indexes, about, 1—-1
Initial setup, 24
Input formats, 128

Installation setup
Purpose, 111
Runtime menu, 113
Simulator, 143
Start—up, 110
View, 85

L

Latitude, status, 109

Launchpad
Echo sounder, 68
Exit, 91
File, 79
File Admin, 80
Introduction, 65
Operator Station, 67
Print/View, 85
Sensors, 70
Sounder, 71
Survey field, 76
Window layout, 92
Workspace, 72

Line parameters, view, 86
Line statistics, view, 86
List tape, 83

Load, 67
status, 105

850-160977/E

Logging
media, 98
parameters, 98
start button, 71
stop button, 71

Logging selections, status, 106

Login, 8
Logout, 91
Longitude, status, 109

M

Manual Control, 140
Maximize, 75

Maximize all, 75

Maximum depth, setting, 116

Message field, BIST, 146
Minimize, 74

Minimize all, 75

Minimum depth, setting, 116

N

New operator, 77

Normal incidence backscatter, status, 103

O

Oblique backscatter, status, 103

Off—line, 6

On-line, 6

Operation, File Admin, 81
Operational procedures, 6
Operator, identification, 77

Operator layout, 92

Operator Station, launchpad field, 67

P

Parity, 128
Password, changing, 25

Ping no
counter, 105
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status, 105
Ping rate, status, 105

Pinging
off button, 71
start button, 71

Pitch, status, 108

Position delay, 26

Position quality, status, 109
Power, switch, 8

Power Admin, 91

Print, BIST message field, 146
Print/View, 85

Probe depth, status, 109

Programs, status, 107

Q

Quality, position, 109

R

Range capability, 355

Raw data, disk space monitor, 67
Raw to disk, status, 106

Read default layout, 92

Read factory default layout, 92
Read operator’s layout, 92
Red border, 107

Reset, BIST message field, 146
Restore complete tape, 82
Restore files, 82

Restore layout, 75

Restore source, 83

Restore tape, 83

Restore tape TOC, 83

Roll, status, 108

Runtime menu, 113

Runtime setup, View, 85
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S

Seabed Viewer, Purpose, 313
Sensor, offsets, 27

Sensor Audio Alarm, 97
Sensor data, status, 108
Sensor inputs, status, 109

Sensors
launchpad field, 70
status, 108

Serial line
baud rate, 128
input formats, 128
parity, 128
stop bits, 128

Serial line — data bits, 128
Serial lines, 149
Show Line Statistics, 97

Simulator, 143
start button, 71

Smart SV&P Probe, 154

Software
initialization, 8
updates, 24

Sound Speed, 117
probe depth, 109

Sound speed, status, 105

Sound speed max offset, 96
Sound Speed Profile, selector, 117
Sound speed, calculating, 363
Sounder active, status, 104
Sounder inactive, status, 104
Sounder Main, 114

Sounder mode, status, 104

Status, Operator Station, 67

Status Display, 103
Echo sounder, 103
Operator Station, 105

Stop bits, 128

Storage Location, 89
Subscriber, 99

Survey, launchpad field, 76

Survey Data, disk space monitor, 67
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Survey file, View, 86

Survey format to disk, status, 106
Survey logfile, view, 86
Survey name, 76

Survey parameters, view, 86
Survey Predefined Setups, 76
Survey Setup, procedure, 15
Swath width, status, 105
Synchronize clock, 76
System, status, 107

System status, 104

System test, 145

T
Tape

File Admin, 83

list, 83

restore, 82, 83

restore source, 83
terminate operation, 83
TOC, 83

Terminate, 75

Terminate tape operation, 83
Tide, status, 109

Time, status, 108

Transceiver Unit, interfaces, 27
TRU OK, status, 104

TX Power Attenuation, status, 104

U

Use current, 74

User Preferences, 96
Lat/Long Display Format, 96

\'

View
Installation setup, 85
Line parameters, 86
Line statistics, 86
Runtime setup, 85
Survey file, 86

850-160977/E

Survey logfile, 86
Survey parameters, 86

W

Window layout, 92

Workspace, 72
launchpad field, 72

Workstation, Interfaces, 149

Write to file, BIST message field, 146
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