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Preface

This guide describes the workflow for processing data, using the multibeam
to CUBE surface flow.
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“WorkrLow IN HIPS anp SIPS” oN PAGE 15
“CREATE VESSEL FILE” ON PAGE 25

“CRrREATE A NEw PROJECT” ON PAGE 57

“ CoNVERT DATA” ON PAGE 77

“Sounp VELociTy CorRECTION” ON PAGE 133
“CoRrRECT FOR TIDE” ON PAGE 143

“Compute TPU” oN PAGE 153

“MERGE” ON PAGE 167

“CREATE FIELD SHEETS” ON PAGE 173
“CreaTE BASE SuURFACES” ON PAGE 187
“CUBE PROCESSING” ON PAGE 247

“DaTA QC” ON PAGE 269

“STATISTICAL SURFACE CLEANING” ON PAGE 311
“CLEANING SWATH DATA” ON PAGE 323
“ProcEss DATA IN SuBseTs” oN PAGE 337
“CREATE PRODUCT SURFACES” ON PAGE 355
“PROCESS IMAGERY DATA” ON PAGE 411
“Process WATER CoLumN DATA” oN PAGE 459
“CREATE PUBLICATIONS” ON PAGE 475
“ExPorT DATA” ON PAGE 479

For processing of single beam data, please see “PrRocEss SINGLE BEAM
DATA” oN PAGE 89 in the Editors Guide.

For processing of LIDAR data, please see “Process LIDAR DATA” oN
PAGE 27 of the Editors Guide.

Please be advised that some 64-bit versions of third-party libraries remain
unavailable at this time. Therefore, the following capabilities will not be
available in the 64-bit version of HIPS and SIPS.

Navitronics format conversion

Hawkeye waveform viewer

If any of the above capabilities are required, you will need to use the 32-bit
version of HIPS and SIPS.
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Workflow in HIPS and SIPS

The workflow described here uses multibeam data and CUBE to illustrate
a way of processing data in HIPS and SIPS. This workflow will take you
through the steps from raw data to the creation of a contoured product
surface and the publishing or export of cleaned data.

In this chapter...

VWORKFLOW DIAGRAM .. .ctuiivniiterteiteetnessneessessneesnessnnns 16
HIPS VESSEL FILES vuivviiiiiiiiiiie e 19
WORKING WITH PROJECTS ..cvviiviiiiiiiiicic e, 20

SESSION FILES .uutiitiiiiiiiieiii et 21




Workflow in HIPS and SIPS: Workflow diagram

Workflow diagram

Multibeam workflow with CUBE
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“OVERVIEW OF WORKFLOW STAGES” ON PAGE 17

Other workflows (in the HIPS and SIPS Editors guide) :
* “SipE ScaN EDITOR WORKFLOW” ON PAGE 50

* “SINGLE BEAM WORKFLOW” ON PAGE 90

* “LIDAR DaTa IN HIPS” oN PAGE 28

In this User Guide:

* “Process IMacery DATA” on pace 411 (backscatter and sidescan
imagery workflow)

® “ProcessING WoRKFLOW FOR WATER CoLumN DATA” oN PAGE 461

Since some data does not require all processing steps and some
data can require repetition of one or more steps to produce a

16 CARIS HIPS and SIPS User Guide



Workflow in HIPS and SIPS: Workflow diagram

final product, this general workflow can be adapted to specific
situations and data types.

The order in which certain functions are performed is important,
however, many of the functions can be automated with the Batch
Processor (see “BatcH PROCESSING” ON PAGE 95).

Overview of workflow stages

Create a Vessel File: Create or edit vessel information on
sensor locations and uncertainties. See “Create A New HVF” on
PAGE 27

Create a new project: Set up the Project - Vessel - Day data
structure. See “Derine New ProJECT” ON PAGE 58

Convert raw data: Convert data into HIPS data format using
automated process. See “ ConverT DATA” ON PAGE 77

Save session: Save the current workspace (data and current
view). See “SessioN FILES” oN PAGE 21

[Optional] Sound Velocity Correction (SVC): Load and edit
sound velocity profiles and apply the correction. See “Sounp
VEeLociTy CoRRECTION” ON PAGE 136

Load tide: Load tide data from one or more tide stations to
correct for tide variance. See “Loabp TiDE” ON PAGE 144

Merge: Combine vertical and horizontal information to
produce geo-referenced data. If changes are later made to the
navigation and/or motion data during the QC process, the
Merge process is re-applied.

Compute Total Propagated Uncertainty (TPU): Use
uncertainty values entered in the HVF to compute the total
propagated error of each individual sounding. See “Compute
TPU” on PAGE 156

Define new field sheets: Organize dataset into manageable
areas with defined locations and map projection. See “CRreaTE A
FIELD SHEET” ON PAGE 174

Generate a Bathymetry Associated with Statistical Error
(BASE) Surface: Either a Swath Angle, Uncertainty or CUBE
surface from data contained in field sheet. See “Create A BASE
SURFACE” ON PAGE 193

Generate a Combined Uncertainty and Bathymetry
Estimator (CUBE) Surface: Use merged data to produce a
CUBE surface.

Data QC: Examine and edit sensor data, such as navigation,
gyro, heave, if problems have been identified in the BASE
(CUBE) surface.

CARIS HIPS and SIPS User Guide
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Workflow in HIPS and SIPS: Workflow diagram

Filtering: Use automated or manual tools to filter soundings
using swath geometry and/or according to IHO survey order
accuracies. Filter water column data for editing in Subset
Editor.

Process Data in Subsets: Using hypothesis editing, validate
the CUBE surface and edit geo-referenced soundings. Add
bathymetry from edited water column data.

Finalize BASE Surface: Update the validated CUBE Surface
after data has been edited, and ensure designated soundings
are carried through to bathymetric products.

[Optional] Create Product Surface: Produce a generalized
product surface from the BASE Surface, and add:

* Contours: Use automated functions with either the BASE
Surface or product surface to output contours. (Contours
can also be generated manually from tiles.)

Sounding Selection: Use a height source for selection of a
representative sounding set.

Plot Composer: publish HIPS and SIPS data and product
surfaces.

Export Data: Soundings and surfaces can be exported to
various formats for data transfer (e.g., S-57).

[Optional] Process Imagery Data: backscatter or sidescan
data can be processed in mosaics using Mosaic Editor.

18
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Workflow in HIPS and SIPS: HIPS Vessel Files

HIPS Vessel Files

All HIPS and SIPS projects must contain a HIPS Vessel File
(HVF). The HVF describes the installation and calibration of
equipment installed on the survey vessel. The information in the
HVF is used in multiple processes including merging,
mosaicking, and calculating sounding uncertainty.

The HVF can be created or modified through the HIPS Vessel
Editor. The Vessel Editor is a separate application that is
launched from the HIPS interface. See “Create A New HVF” on

PAGE 27.

A vessel file must exist prior to creating a new project in
HIPS and SIPS.

CARIS HIPS and SIPS User Guide 19



Workflow in HIPS and SIPS: Working with Projects

Working with Projects

Every project in HIPS and SIPS is organized in a Project/Vessel/
Day/Line folder hierarchy. New projects are created with a
wizard, which generates a HIPS Project File (*.hips).

Existing projects, saved as *.hpf files, are converted to *.hips
when you first open them in HIPS and SIPS.

A project can be created with new Project/Vessel/Day folders, or
new Vessel/Day folders can be added to an existing project. Day
and Line folders can be renamed, or taken out of the active
project or deleted outright. (See “Derine New ProJECT” ON PAGE 58.)

Projects can also be archived. (See “ArcHive PRoJECT” ON PAGE 74.)

All projects must contain a vessel file. (See “Create A New HVF” on
pace 27). If your raw data files are set up in a Project/Vessel/Day/
Line structure and a HIPS Vessel File already exists for that
data, you can use the Conversion wizard to create the HIPS
directory structure. (See “ConverTinG FiLes To HIPS/SIPS ForMAT” oN
pact 78 and “Rename DAy anD LINE FoLDERS” oN PAGE 73 for more
information.)

You can be connected to more than one project repository at one
time, using the commands from the right-click menu in either
the New Project or Open Project dialog box. See “MuLtipLe DATA
PATHS” ON PAGE 64.
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Session Files

Save a session

File > Save Session/
Save Session As

Menu

Open a session

File > Open Session

Menu

Workflow in HIPS and SIPS: Session Files

Session files record the list of data layers open at the time the
session was saved. The Session file also records the layer
properties, drawing order, the on and off state of layers, and the
last geographic extent of the data.

Session files enable you to re-opening all data that was being
processed the last time the project was open. The data types that
are recorded in the session file include:

* lines

+ field sheets

* background data

+ last geographic view extent of the Display window

All session files have an .hsf file extension and are stored by
default in ...\Hips\Session. The previous format of the session
file (.ses) can be opened and automatically upgraded to the new
session file format.

To save a session

1. Select the Save Session command, or select the Save Session As
command if the session has not been saved before, or if you want to
save an existing session under a new name.

< Ifthis is an already saved file, the program re-saves the existing .hsf
file.

« If this is a new file, then the Save As dialog box is displayed. Select
a folder where you want to save the .hsf file and type a hame in the
File Name text box.

If a project contains a large number of track lines, you can make
data processing more manageable and reduce the time it takes
to load data into the application by selecting specific track lines
for a session file.

1. Select the track lines you want to save in the session file.

2. Choose the Save Session As command and select the
Save Selected Lines Only check box.

3. Type a name for the session file and click Save.
The Session file is saved.

Open one or more saved sessions.

1. Select the Open Session command.

The Open Session File dialog box is displayed.
2. Select a session file.

3. Click Open.
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The data layers contained in the Session file are opened and
listed in the Layers tab in the Control window.

Close a session 1. Select the Close Session command.
£ | File > Close Session If you have made changes to the session since the last save, you
= are prompted to save the current changes.

2. Click OK.
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Convert Survey Data

Import > Conversion
Wizard

Menu

Tool

%

HIPS and SIPS files are created from survey data using the
Conversion Wizard. The Conversion Wizard is a separate
application that is launched from the HIPS and SIPS interface.

Survey data converted to HIPS and SIPS format is in varying
stages of completion, depending on the data format options. Data
may or may not have been corrected for factors like heave/pitch/
roll or sound velocity.

All HIPS/SIPS data is organized in a Project/Vessel/Day/Line
directory structure. If you organize the survey data according to
this structure, you can convert line data from an entire Project
or multiple Vessel and Day folders contained in a common
Project folder.

When entire project data has been converted, a Project/Vessel/
Day/Line directory is created for the converted data. If there is
already a Project folder that is identical to the preprocess folder,
then the line data in the existing folder is over-written with the
new data.

You must organize your raw data files in a HIPS and SIPS
Project/Vessel/Day structure to convert complete Project,
Vessel and/or Day data files.

1. Select a Conversion Wizard command.

The Conversion Wizard is displayed.

For more information on how to use the Conversion Wizard, see
“CoNVERTING FiLEs To HIPS/SIPS ForRMAT” ON PAGE 78.
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Generic Data Parser

Menu

Import > Generic Data
Parser

Tool

#

HIPS can convert almost any single beam ASCII file through the
Generic Data Parser. The parser can also add or replace any
sensor data in an existing project — except swath and sweep
bathymetry, and side scan imagery.

For example, if high-precision positions were obtained from a
source other than the original raw data files converted into
HIPS, this data could be loaded into an existing project to
replace the original navigation data. The new position data must
have a time stamp and be in ASCII format.

The Generic Data Parser is a separate program launched from
the main HIPS and SIPS interface.

1. Select the Generic Data Parser command.
The Generic Data Parser is displayed.

For more information see Generic Data Parser, in the Tools guide.
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Create Vessel File

The HIPS Vessel file (HVF) defines the offset configurations and
associated error estimates for each of the sensors, which are necessary
for creating final position and depth records for survey data.

The HIPS and SIPS workflow begins with creating an HVF, and if
necessary, editing the sensor configuration data.

In this chapter...

VESSEL FILES...iituuiiiiiieieiie e e e et e e eena e 26
CREATEANEW HVF ..., 27
CREATE VESSEL SHAPE OUTLINE «.vuvvviinieiiieeeeiieeeeanneens 35
SENSOR CONFIGURATION ..vvuuieiiinersnneeeetnneeesnneessnnaeennnns 38
SENSORS 11uetitueeritieretiaeeetiaeesensesanaeertaeeean e srnnaarennns 41

VESSEL COORDINATE SYSTEM..uuivvniiiniiinieiiierierineesnieennns 53




Create Vessel File: Vessel Files

Vessel Files

The Vessel file (HVF) in HIPS and SIPS describes the location
and calibration of sensor equipment installed on the survey
vessel. Written in Extensible Mark-up Language (XML), it
defines the offsets and any associated error estimates for each of
the sensors.

For a description of the coordinate system upon which the vessel
configuration is based, see “VesseL COORDINATE SYSTEM” ON PAGE 53.

The HVF is created in the HIPS Vessel Editor, and saved to the
folder ...\HDCS_Data\VesselConfig.

If you create other data directories, the name of the VesselConfig
folder must not be changed and it always has to be located inside
the Raw Data directory on the same level as the project
directories.

In previous versions of HIPS and SIPS, a text file called the
Vessel Configuration File (VCF) was used. VCF files can still
be opened in the Vessel Editor and edited, but when the file
is re-saved, it is converted to HVF format.

The HVF is divided into a number of distinct sections, each
describing one type of sensor. The sections are time-tagged and
multiple entries can be defined for different time periods. These
entries can be edited in the Vessel Editor.

During the Merge process, corrected sensor data is combined
with the observed data to create a final position/depth record.
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Create a New HVF

File > New

Menu

[

Tool

A vessel file 1s created in HIPS Vessel Editor, a separate
application launched from the HIPS and SIPS interface. (For a
description of the Vessel Editor and its properties, see “VesseL
EDITOR INTERFACE” ON PAGE 172.)

There are four main steps to creating and configuring a HIPS
Vessel file in Vessel Editor:

Open the HIPS and SIPS Vessel wizard to enter the
parameters for the vessel file, based on the type of data being
surveyed. (See “Open THE VESSEL WIzARD” ON PAGE 27.)

+ Enter sensor position data using a 3D outline for the vessel.
(See “CreaTe VEssEL SHAPE OUTLINE” ON PAGE 35.)

+ Enter additional information such as the ellipsoid used in the
survey. (See “DerauLT ELLIPSOID” ON PAGE 55.)

Enter and edit sensor configuration data. (See “Sensor
CONFIGURATION” ON PAGE 38.)

Open the Vessel Wizard

1. Open Vessel Editor from the HIPS and SIPS interface.
In Vessel Editor:
2. Select the New Vessel File command.

The Vessel Wizard - Step 1 (Vessel Information) dialog box is
displayed.
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Vessel Information

CARIS HIPS and SIPS Vessel Wizard - Step 1 X

Weszzel Infarmatian

Data directory: | Default (d:\CARIS\HIPS\7OVHDES v |

Mew veszel name: | |

Drate: |2|:|'I 0-043 H Calendar... l

[ Cancel ] [ Help ]

The HVF is saved to the \VesselConfig folder in your data
directory.

1. Select the directory holding your data, from the drop-down list.

2. Type a name to identify the vessel used in the survey. (The name must
not include any spaces.)

3. Click the Calendar button to insert the year and day the survey began.
The Vessel Date must be before the start of your data collection.

4. Click Next to open the next dialog box:

Type of Survey

This dialog box prompts you to enter the sonar type used in the
survey.
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CARIS HIPS and SIPS Vessel Wizard - Step 2 [Z|

Type of Survey
() Singlebeam

() Multibeam

(3 Multi-transducer [zweep)

() Side scan sonar

Cancel ] [ Help

There are four sonar types:
e Singlebeam
e Multibeam
e Multi-transducer
e Side Scan Sonar
1. Select a sonar type by clicking the appropriate check box.
2. Click Next to go to the next step in the Vessel Wizard,
or

if you selected Side Scan Sonar, click Finish.

(One or more dialog boxes will follow depending on the type of
sonar selected in this dialog box.)

If you selected Singlebeam, go to: “MoTion SENSORS” ON PAGE 32
If you selected Multibeam, go to: “MuLTIBEAM” ON PAGE 29

If you selected Multi-transducer, go to: “MuLTI-TRANSDUCER” ON
PAGE 30

Multibeam

If you selected Multibeam in the Step 2 dialog box, Step 3 will
ask you for information on the sonar model and number of
transducers.
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X]

CARIS HIPS and SIPS Yessel Wizand - Step 3

bultibeam
Mumber of Transducers: &1 (02
Tranzducer 1: IZI Beams
Total: IZI
Model: | Sirrad EM300 v|
[ ¢ Back ” M et = ][ Caricel ][ Help ]

1. Select the appropriate check box to indicate that one or two
transducers were used in the survey.

2. Enter the number of beams in each transducer.
3. Select the sonar model from the drop-down list.

4. Click Next to continue to “MoTION SENSORS” ON PAGE 32

Multi-Transducer

If you selected Multi-transducer in the Step 2 dialog box, you
will now be asked for information on the number and types of
transducers and for TPU specific parameters.
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CARIS HIPS and SIPS Yessel Wizard - Step 3 E|

kdulti-transducer

Murnber of Transducers: |0
Fised:

Alongtrack [0 m Depth |0 m

(%) Yes
O Mo Model: | Simiad EM300 v

TP Specific Parameters: Aligrment:

M avvigation to Boom: - MAL to Boom: Gyrar | 0 deg
#0  |m #(0 fm Rol [0 | dea
¥[d m ¥|0 m Squat |0 %
z|0 'T' z/0 i Heave O 4
< Back ” Ment » l [ Cancel ] [ Help

1. Enter the Number of Transducers on a boom.

2. Select Yes if the transducers are mounted to a fixed boom or to the hull
of the vessel, or select No if the transducers are on a movable
(decoupled) boom.

3. Type the default Alongtrack value of all the transducers relative to the
ship's reference point.

4. Type the default Depth of all the transducers relative to the ship's
Reference Point.

5. Select the sonar model from the Model drop-down list.
Parameters for navigation to boom and motion recording unit

(MRU) to boom are necessary to calculate Total Propagated
Uncertainty.

6. Type the distances from the positioning system to the centre of the
boom in the Navigation to Boom X-Y-Z fields.

7. Type the distance from the motion recording unit to the centre of the
boom in the MRU to Boom X-Y-Z fields.

The Roll and Gyro misalignment values are needed for fixed-boom
system. However, for a decoupled boom, only a Gyro
misalignment value is needed.

The Squat and Heave percentage values are transducer responses
to overall heave and squat. For fixed-boom transducers this
should be 100% and less than 100% for decoupled-boom
transducers.

8. Type a degree offset in the Roll and Gyro fields.
9. Type a percentage value in the Squat and Heave fields.

10.Click Next to open the dialog box for: “CoNFIGURATION OPTIONS” ON
PAGE 32.
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Motion Sensors

This dialog box determines which attitude sensors are displayed
in the HVF.

CARIS HIPS and SIPS Vessel Wizard - Step 4 X

bl ation Sensor

Select the recarded vessel mation data:
Heave [] &pply in post processing?

Fall [ &pply in post processing?

Pitch [] &pply in post processing?

Cancel ] [ Help

1. Create entries for any (or all) of the following sensors by clicking the
appropriate box:

* heave
e pitch
e roll

The Apply in Post Processing option means that the data is applied
during the Merge process or during Sound Velocity Correction.

2. Click any of the check boxes if you want to apply the attitude sensor
data in post processing.

3. Click Next to open the dialog box for: “ConFicuraTION OPTIONS” ON
PAGE 32

Configuration Options

The Configuration Options dialog box is displayed
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CARIS HIPS and 5IPS Vessel Wizard - Step 5 E|

Configuration Options

[] Define parameters for zound velocity cormections?

[] Create a Dynamic Draft table of speed va. draft values?

[ ] Define vessel waterline height variations?

[ Cancel ] [ Help

Use this dialog box to enable any or all of three options:

1.

the SVP (Sound Velocity Profile) pole parameters
dynamic draft values

waterline height variation

To include sound velocity corrections, click the Define Parameters for
Sound Velocity Corrections check box.

To apply dynamic draft values to vessel speeds, click the Apply Dynamic
Draft check box.

A draft-versus-speed table is created in the Vessel Editor. You
can enter values in this table once the vessel file is created.

3.

If you want to apply long period variations in the waterline height in
processing data, click the Define Vessel Waterline Height Variation check
box.

4. Click the appropriate Apply in Post Processing check boxes, as needed.

5. If you selected the Define Parameters for Sound Velocity Corrections check

box, click Next, or click Finish if you did not select this option.

Sound Velocity Corrections

The Sound Velocity Corrections dialog box is displayed only if
you selected the Define parameters for sound velocity corrections
check box in the Configuration Options dialog box.
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%)

CARIS HIPS and SIPS Yessel Wizand - Step &
Sound Yelocity Corections
Tranzducer #1 Tran=ducer 2
[ ] The tranzducer iz mounted with a 180° Azimuth offzet,

[ ] The tranzducer is mounted with a Foll offzet.

Foll Offzet: deq
[Pozitive when ratated part up]

[ ] The tranzducer iz mounted with a Pitch offzet.

Pitch Offzet; deqg

[Pogitive when rotated bow up]

[ < Back ” Finizh ][ Cancel ] [ Help ]

This dialog box records any transducer pole offsets.

Transducer head offsets must be taken into account when the
SVP is applied to the data.

1. Select the 180-degree Azimuth box if the transducer is reverse
mounted.

2. If the transducer is mounted with a large roll offset for use under
wharves or along banks, then select the Roll Offset check box

3. Type the amount of offset (in degrees) in the Roll Offset box.

4. If the transducer is mounted with a large pitch offset such that it is
pointed forward or backwards, then select the Pitch Offset check box.

5. Type the amount of offset (in degrees) in the Pitch Offset box.

6. Repeat the above steps for the second transducer if there are two
poles.

7. Click Finish.

A new HIPS Vessel File is created. You can now create an
outline for the vessel (see “CreaTe VEsseL SHAPE OUTLINE” ON PAGE 35).
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Create Vessel Shape Outline

Use the Vessel Shape command to create a 3-D outline of the
vessel, by entering measurements to define the length, width
and height of the vessel, as well as the position of the reference
point in the vessel.

You can also use the Vessel Shape command to revise an
existing vessel outline.

1. Open the vessel file if it is not already open.

Edit > Vessel Shape 2. Select the Vessel Shape command.

Menu

The Plan View Shape dialog box is used for entering width and
H length of the vessel.

Tool

—

CARIS HIPS and SIPS Vessel Editor X

Flan iew Shape

I o
12
EIRIE

=t | i

" teasurement Units are in; bMetres [m)

[ Mest » l[ Cancel ][ Help

Enter a width for the vessel (port to starboard).
Enter a length for the vessel (stern to the base of the bow).
Enter a length for the vessel (stern to the tip of the bow).

Click Next.

The Plan View PR dialog box is displayed. It is used to set the
position of the Reference Point (RP).

P DdE
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X]

CARIS HIPS and SIPS Yessel Editor

Flan “fiew RF

e keazurement Lnits are in; bMetres [m]

Mext > ][ Cancel ] [ Help

1. Type the distance from the stern to RP.
2. Type the distance from the starboard side to the RP.
3. Click Next.

The Profile View Shape dialog box is displayed.

x]

CARIS HIPS and SIPS Yessel Editor

Prafile Yiew Shape

T Measurement Units are in: Metres [m)

[ Finizh l[ Cancel ] [ Help

To set the height measurements for the vessel,
1. Type the height of the vessel.

2. Type the height of the vessel RP from the keel.

3. Click Finish.
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The Vessel Editor displays the outline of the vessel.

* FundyRowver?. hvf - E

File Edt View Tooks Help

DggH inaiee

Select a ime loe graphical sansoe deplay | S|

Sensor =149 Time stamps

Reference point

W 7rc 1 Date Time  Time Corvection{s) X (m)

lvgmy |zqm) |Pechideq)  Reli(deg) |
Havigalicn 1 |2004-215 00:00 0.00 000 021 020 0,00 0,68
Gyro 2 v 000 000 000 000 0.00 0,00
Heave - -
Fiteh
Ral
o TPU valees
YR
wlalelne Height
< 3 4

HUM

Negative values are used for these measurements:

* from the origin (crosspoint of the axes) to port on the X axis,
* from the origin aft towards the stern on the Y axis,

+ from the origin point up, on the Z axis.

Negative values on the axes are displayed with a “-” minus sign.
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Sensor Configuration

The active sensors listed in the Vessel Editor are determined by
the sensor parameters you selected when creating the vessel file.

If you want to add data for a sensor not already included in the
vessel file, you can add a sensor to the list and enter its data.
You can also remove a sensor and its values from the vessel file.

CARTS HIPS and SIPS Yessel Editor ]
Transduces 1 Dake Time | Time Correction (s} % {m) ¥im) Z{m} |PFitch{deg) |Roll (deg) Yaw {deg)
Hawigation 1 b 2002114 % 1147 0.5 1.5 23 0340 .0 -0.500 0. 100
Giyro 2 |2012-115 (% 13:14 0.2 15 23 D i1 0.8 0.1
Heave
Fitch . o
Rol Active Table of values related to the highlighted sensor.

Diraft sensors
Tow Poirt
F TPL values
SWF 1
‘wiatering Height .

Edit > Active Sensors

Menu

&

Tool

In general, if sensor offsets or calibration values have already
been applied to logged data during data acquisition, then do not
enter the same offsets and calibration parameters in the Vessel
Editor.

Also, if compensation for heave, pitch, and roll has already been
made to the recorded sounding data during data acquisition, for
example as in Simrad data, then it must not be applied again.

Active sensors

To add or remove sensors from the list of active sensors:
1. Select the Active Sensors command.

The Active Sensors dialog box is displayed.

38

CARIS HIPS and SIPS User Guide



Create Vessel File: Sensor Configuration

X]

Select the sensors to be active

Select sensors to be active;

Sensarz L

[] “waterline Height
] 5vP1

[] TPU values

[] Tow Faint

] Draft

Rall

Fitch

Heave

Gyro

1w

[ ok ] [ Caticel

If a box is checked, the sensor is included in the vessel file and
displayed in the Editor table.

2. Make sure a sensor box is checked to enable the sensor, or cleared to
remove the sensor.

3. Click OK.

The list is refreshed to show the selected active sensors.

Time Stamp

A vessel’s configuration changes over time. Different draft
settings may be used in a survey, or the position of the
transducers on a boom may change, or a different ellipsoid may
be used. A time stamp is used to keep track of these changes.
The time stamp records the time from which a configuration is
valid and is recorded with each entry to the HVF. Below is an
example of time stamps showing changes in vessel
configuration.

new nav. ) ) new nav.
antenna new draft new ellipsoid/ antenna
position error datum position
I __________ — — — >
1999-127 1999-263 2000-149 2000-170
14:10:1 09:23:0 17:10:3 10:0:0
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NOTE: Time in HIPS is based on the recorded reference
time. No distinction is made for UTC.

Time Correction

In the HVF, most sensors have a Time Correction field that
contains the time difference between the sensor clock and the
reference clock. Sensors are time tagged and all clocks are
compared to the reference clock so sensor readings can be
synchronized.

The Time Correction field is specified in seconds and is positive
if ahead of the reference clock:

Time Correction = Recorded Time - Reference Time
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Create Vessel File: Sensors

Different sensors can require specific edits applied to the
parameter data. The following sections explain the individual
sensor data fields.

Transducer

The swath sonar, also known as multibeam, typically has beams
that are formed in a fan shape, radiating from the centre of the
transducer.

1. Click Transducerl in the Sensors list box so the selection is highlighted
and the swath data fields are displayed.

2. Type data (as needed) in the following fields:
« Date: The year and Julian day of current swath time stamp.
e Time: The hour and minute of the current swath time stamp.
« Time Correction: The time correction value.
The X-Y-Z fields set the location of the transducer from the
Reference Point (0).

¢ X: The athwart-ship distance of the transducer, positive to
starboard.

¢ Y: The along-ship distance of the transducer, positive to the bow.
e Z: The vertical distance of the transducer, positive into the water.

The Pitch, Roll and Yaw fields refer to misalignment of the
transducer, during mounting, from the vessel coordinate system.

< Pitch: The offset is positive when rotating the transducer towards
the bow (bow up).

« Roll: The offset is positive when rotating the transducer away from
starboard (starboard down).

« Yaw: Indicates the horizontal rotational offset and is positive for a
clockwise rotation.

* Manufacturer: The maker of the transducer.

¢ Model: The particular make of transducer. The model information is
necessary for the calculation of Total Propagated Uncertainty.

¢ Serial Number: The serial number of the transducer.
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Since the Simrad data read into HIPS is already corrected,
the Transducer values in the HVF must be set as follows:

» The X/Y/Z offsets are zero because the Simrad data acquisition
has already applied static draft and shifted the swath profile to
the vessel reference point.

* The Roll/ Pitch / Yaw transducer mounting rotations are typically
zero because the Simrad data acquisition has already applied
patch test calibration results.

Navigation

The navigation section of the HVF describes the location of the
navigation source (for example, antenna or motion sensor). This
section is used as a link between the fixed positioning coordinate
system and the instantaneous vessel coordinate system.

1. Click Navigation in the Sensors list box so the selection is highlighted
and the navigation data fields are visible.

2. Type data (as needed) in the following fields:
e Date: The year and Julian day of the current navigation time stamp.
e Time: The hour and minute of the current navigation time stamp.
« Time Correction: The time correction value.
The X-Y-Z fields set the location of the navigation source from
the Reference Point (0).
« X: The athwart-ship distance of the source, positive to starboard.
« Y: The along-ship distance of the source, positive towards the bow.
e Z: The vertical distance of the source, positive into the water.

« Ellipsoid: From the drop-down list, select the ellipsoid on which the
navigation is based. The ellipsoid should be the same as the one
used in the survey.

If you will be applying GPS tide data it must use the same
ellipsoid as selected here.

* Manufacturer: The maker of the navigation equipment.
¢ Model: The particular make of navigation equipment.
e Serial Number: The serial number of the navigation equipment.
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Gyro

The gyro sensor refers to any device providing a heading
orientation of the vessel.

1. Click Gyro in the Sensors list box so the selection is highlighted and the
gyro data fields are displayed.

2. Type data (as needed) in the following fields:

e Date: The year and Julian day of the current gyro sensor time
stamp.

e Time: The hour and minute of the gyro sensor time stamp.

* Time Correction: The time correction value.
The Gyro Error is measured in degrees and is the difference
between the recorded sensor value and the applied heading of

the vessel: Applied Heading = Recorded value - Gyro
Error.

3. Click an Edit button in the Error column to open the Gyro Error Table.

Eyro Error
1 1] ]
2 0,00 0.1
3 180,00 0.3
4 270,00 0.1
5 k
] l [ Cancel

4. Type new values in the Gyro and Error fields and click OK to close the
dialog box.

5. Type data (as needed) in the following fields.
e Manufacturer: The maker of the sensor equipment.
¢ Model: The particular make of sensor equipment.
e Serial Number: The serial number of the sensor equipment.

Heave

The heave sensor records the vertical motion of the vessel.
Although the heave sensor has its own section in the Vessel
Editor, it 1s usually part of the same sensor package as Pitch and
Roll in most survey configurations.
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1. Click Heave in the Sensors list box so the selection is highlighted and
the data fields are displayed.

2. Type data (as needed) in the following fields:

« Date: The year and Julian day of the current heave sensor time
stamp.

e Time: The hour and minute of the current heave sensor time stamp.
e Time Correction: The time correction value.

The X-Y-Z fields set the location of the heave sensor from the
Reference Position (0).

The X-Y-Z location of the heave sensor must be defined ONLY
when you intend to apply heave data during Merge AND when
remote heave compensation is necessary.

« X: The athwart-ship distance of the sensor, positive to starboard.
* Y: The along-ship distance of the sensor, positive to the bow.
e Z: The vertical distance of the sensor, positive into the water.

« Error: The applied instantaneous values for the heave sensor are
computed by subtracting the appropriate errors from the recorded
values:

Applied Heave = Recorded Heave - Heave Error.
* Apply: Select Yes to apply heave data in the merge process.
e Manufacturer: The maker of the sensor equipment.
¢ Model: The particular make of sensor equipment.
¢ Serial Number: The serial number of the sensor equipment.

The location of the heave sensor is shown in the Vessel Editor by
a coloured dot.

Note: Simrad systems apply dynamic Heave, Pitch, and Roll
values to the swath data during survey. Therefore, the HVF
must be set up with the Apply switches for Heave, Pitch, and
Roll set to ”No” so these values are not applied twice.

Pitch

Pitch refers to the rotational motion of the vessel around the X
(port/starboard) axis. Although the pitch sensor has its own
section in the Vessel Editor, it is usually part of the same sensor
package as roll and heave in most survey configurations.

1. Click Pitch in the Sensors list box so the selection is highlighted and the
data fields are displayed.

2. Type data (as needed) in the following fields:
« Date: The year and Julian day of the current pitch time stamp.
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Time: The hour and minute of the current pitch time stamp.
Time Correction: The time correction value.

Error: The applied instantaneous values for the pitch sensor are
computed by subtracting the appropriate errors from the recorded
values:

Applied Pitch = Recorded Pitch - Pitch Error.
Apply: Select Yes to apply the pitch data in the merge process.
Manufacturer: The maker of the sensor equipment.

Model: The particular make of sensor equipment.

Serial Number: The serial number of the sensor equipment.

The location of the pitch sensor is indicated in the Vessel Editor
by a coloured dot.

Note: Simrad systems apply dynamic Heave, Pitch, and Roll
values to the swath data during survey. Therefore, the HVF
must be set up with the Apply switches for Heave, Pitch, and
Roll set to ”"No” so these values are not applied twice.

Roll

Roll refers to the rotational motion of the vessel around the Y
(fore/aft) axis. Although the roll sensor has its own section in the
Vessel Editor, it is usually part of the same sensor package as
pitch and heave in most survey configurations.

1. Click Roll in the Sensors list box so the selection is highlighted and the
roll data fields are displayed.

2. Type data (as needed) in the following fields:

L]

L]

Date: The year and Julian day of the current roll time stamp.
Time: The hour and minute of the current roll time stamp.
Time Correction: The time correction value.

Error: The applied instantaneous values for the roll sensor are
computed by subtracting the appropriate errors from the recorded
values:

Applied Roll = Recorded Roll - Roll Error.
Apply: Select Yes to apply the roll data in the merge process.
Manufacturer: The maker of the sensor equipment.

Model: The particular make of the sensor equipment.

Serial Number: The serial number of the sensor equipment.

The location of the roll sensor is indicated in the Vessel Editor by
a coloured dot.
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Note: Simrad systems apply dynamic Heave, Pitch, and Roll
values to the swath data during survey. Therefore, the HVF
must be set up with the Apply switches for Heave, Pitch, and
Roll set to ”"No” so these values are not applied twice.

Dynamic Draft

The squat and lift of a vessel changes as the speed changes. For
some vessels, if the squat/lift is not accounted for, significant
errors are introduced into the soundings. In this section, you can
specify up to 10 speed-draft value pairs. During merge, the
difference between the instantaneous draft and the static draft
1s computed and the final depth compensated.

Draft is measured in metres/feet, and speed is measured in
knots. All draft values entered should be relative to the same
reference, but what that reference is, is not important. The first
Speed-Draft pair must correspond to a state where no draft
correction is necessary. The delta draft values, relative to the
initial draft, are computed and used to correct observed
soundings.

The following formula is used to correct soundings for dynamic
draft:

Depth = observed depth — waterline + delta draft.

Delta draft is computed from the present vessel speed, as
derived from the navigation system.

You can also create your own dynamic draft model and load
Delta Draft information directly which will override the
Dynamic Draft table in the HVF. (See “DeLta DrRarT” oN PAGE 172.)

1. Click Dynamic Draft in the sensors list box so the selection is highlighted
and the dynamic draft data fields are displayed.

2. Type data (as needed) in the following fields:

e Date: The year and Julian day of the current time stamp for the draft
table.

e Time: The hour and minute of the current time stamp for the draft
table.

« Apply: Select Yes to apply the table during merge (or No to not
apply the table).

3. Click Edit in the Error field. A dialog box containing a table with up to 10
speed-draft pairs is displayed.
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Drrafk () Speed (m/s) L
Z 0.0z0 3.000
3 0.050 5,000
4 0,040 5,700
5 0.0z0 7600
&) -0.030 9.0a0
7 -0.080 10,000
[=] mn11n 11 mmn v
] l [ Cancel

Click inside the Speed cell and type a speed value (in knots).
Click inside the Draft cell and type a corresponding draft value.
Continue entering as many speed /draft pairs as needed.

Click OK.
The speed-draft table is saved in the HVF.

N o a &

SVP

A sound velocity profile (SVP) records the speed of sound at
various depths in the water column. HIPS enables you to apply
SVP data in sound velocity corrections. However, this procedure
1s not available for all types of sonars because some sonar data
logging systems compensate for sound velocity during data
acquisition.

To ensure the SVP is accurately applied in HIPS, the transducer
X-Y-Z offset values must be entered.

1. Click SVP 1 in the Sensors list box so the selection is highlighted and
the SVP transducer data fields are visible. If there is a second
transducer then click SVP 2 and complete the same procedures as
listed below.

2. Type data (as needed) in the following fields:
« Date: The year and Julian day of the current SVP pole time stamp.
e Time: The hour and minute of the current SVP pole time stamp.

3. Select Yes if there are dual transducers (or No if there is only a single
transducer).

The following three fields are for entering the pole’s X-Y-Z
coordinates. All coordinates are measured from the Reference
Point.

4. Type the transducer’s X-Y-Z offsets in the following fields:
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X: The athwart-ship distance of the transducer, positive to
starboard.

L]

Y: The along-ship distance of the transducer, positive to the bow.

Z: The vertical distance of the transducer, positive into the water.

Note: The Reference Point for Simrad data is the
centre of rotation. It should be possible to retrieve
offset values from the Simrad Installation Datagram.

The next three fields refer to the alignment of the transducer.
The values you entered in the wizard when creating the HVF are
displayed in these fields. The fields are only to be used for large
transducer mounting offsets.

Pitch: Pitch offsets of the transducer.

L]

Roll: Roll offsets of the transducer.

Yaw: Rotation of the transducer (either O or 180 degrees).
See also “Sounp VeLociTy CORRECTIONS” ON PAGE 33.

To apply SVP in processing see “Sounp VeLociTy CORRECTION” ON
PAGE 133.

Sweep

Sweep systems typically contain multiple vertical beam
transducers mounted on a boom and pointed straight down. The
reference point for a sweep system can be anywhere on the X-Y
plane, but must be on the water surface.

1. Click sweep in the Sensors list box so the selection is highlighted and
the data fields are visible.

Date | Time| Time Correction {s}| Transducers| Transducer Status| TPU Status|

M avigatiaon
Gyro
SaHeave

= | ur

2009-103

0000 |0.000 E [ et I edt |

[ et I edit |

- F > -
4F

Y N P e

W

- h }- -

2. Type data (as needed) in the following fields:

Date: The year and Julian day of the current sweep time stamp.

Time: The hour and minute of the current sweep time stamp.

L]

Time Correction: The time correction value.

Transducers: Number of beams mounted on the boom.

3. Click the Edit button in the Transducer Status field to view a table for
entering data for individual beams on the boom.
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Time Correction (s} | X(m} | ¥ (m) | Z(m) | Pitch (deg) | Roll (deg} | Gyro (deg) |
1 |o.0oo 0000 5000 S.000 |0.000 0.000 0.000
2 |o.ooo 0000 5000 8000 |0.000 0.000 0.000
3 |o.ooo 0000 5000 8000 |0.000 0.000 0.000
4 |o.0oo 0000 5000 8000 |0.000 0.000 0.000
5 |o.0oo 0000 5000 8000 |0.000 0.000 0.000
& |o.000 0000 5000 8000 |0.000 0.000 0.000
7
aEk. ] [ Cancel

4. Type values in the fields and click OK.

5. Click Edit in the TPU Status field to enter TPU values for each beam on
the boom and to edit values entered in the new vessel wizard.

TPE Settings for Sweep [
Mavigation to Boom: FELU to Boom:
w|3 m w2
w4 m w3
z'h I 2|4
Fixed | Heave (%)| Squat (%) | Roll (deg) | Gyro (deg) | ~
1 Yes 11.00 S.00 4.00 2.00
2 ves  |11.00 500 4.00 3.00
3 Yes 11.00 S.00 4.00 2.00
4 Yes 11.00 S.00 4.00 2.00
=) Yes 11.00 S.00 4.00 3.00 W

2k, ] [ Cancel

6. Type values as needed and click OK.

Towed Sensors

If a towed sensor—such as a side scan sonar— is used on a
survey, then HIPS and SIPS can compute the sensor’s position
as from the ship's position by calculating the horizontal layback
and a direction to the sensor.

1. Click Towed in the Sensors list box so the selection is highlighted and
the Towed data fields are displayed.

2. Type data (as needed) in the following fields:

CARIS HIPS and SIPS User Guide 49



Create Vessel File: Sensors

« Date: The year and Julian day of the current towed sensor time
stamp.

e Time: The hour and minute of the current towed sensor time stamp.
e Time Correction: The time correction value.

« Layback Error: The error in the computed or recorded horizontal
layback. This can be used, for example, to compensate the
recorded layback data or tow cable length for the distance between
the origin of the measurements and the defined tow point location in
the tow cable length. This value is subtracted from the computed
horizontal layback.

« X: Offset of the tow point from the vessel’'s reference position.
« Y: Offset of the tow point from the vessel's reference position.

e Z: Height of the tow point (negative upwards) in relation to the
datum that is referenced to the sensor depth (in most cases, this is
the waterline height).

* Manufacturer: The maker of the towed sensor.
* Model: The make of the towed sensor.
* Serial Number: The serial number of the towed sensor.

Waterline Height

The purpose of this section of the vessel file is to define long-
period changes in the vessel's draft due to fuel burn or other
loading changes.

Specifically, you can enter the height of the waterline below the
Reference Point.

If the Waterline Height section of the vessel configuration is not
defined here, then HIPS uses a default of zero as the height of
the waterline below the RP.

If you want waterline height to be applied during sound velocity
correction, there must be a value in the Waterline Height section
of the HVF.

No interpolation of waterline height is done during Sound
Velocity Correction.

1. Click Waterline Height in the Sensors list box so the selection is
highlighted and the waterline data fields are displayed.

2. Type data (as needed) in the following fields:
Date: The year and Julian day of the current waterline time stamp.
Time: The hour and minute of the current waterline time stamp.
Waterline: The distance from the RP, positive when below the RP.
Apply: Select Yes to apply the waterline data in the Merge process.
Comments: A text field for your use.
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For Simrad data, the Waterline value must be set to the
same value recorded as WLZ in the Simrad Installation
Datagram.

This Waterline value will only be used during Sound
Velocity Correction.

Set the Apply switch to “No”. If it is set to “Yes”, it will be
applied twice, once in SVC and again in Merge.

Total Propagated Uncertainty

This section defines the values used in the calculation of Total
Propagated Uncertainty (TPU). TPU is derived from a
combination of estimates of the accuracy of each individual
sensor, estimates such as.

* nav/gyro/heave/pitch/roll/tide errors
+ latency error estimate
+ sensor offset error estimates

These uncertainty estimates are combined with individual sonar
model characteristics in the DeviceModels.xml file to calculate
horizontal and vertical uncertainty values for every sounding
along a track line when TPU is applied

Sensor accuracy values for various sonar types can be viewed on
the TPU Computation Resource page of the CARIS web site
WWW.caris.com/tpu.

Sensor accuracy values for TPU must be entered as 1-sigma.
1. Expand the TPU section of the HVF by clicking the + icon.

2. Type data (as needed) in the Offsets section:

¢ MRU to Transducer: The physical offset in three dimensions from the
motion recording unit to transducer 1 on the vessel.

¢ MRU to Transducer2: The physical offset in three dimensions from the
motion recording unit to transducer 2 on the vessel.

* Navigation To Transducer: The physical offset in three dimensions
from the navigation antenna to transducer 1 on the vessel.

* Navigation To Transducer2: The physical offset in three dimensions
from the navigation antenna to transducer 2 on the vessel.

e Transducer Roll: The mounting roll offset for transducer 1. The offset
is positive when rotating the transducer away from starboard
(starboard down).
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Transducer Roll 2: The mounting roll offset for transducer 2. The
offset is positive when rotating the transducer away from starboard
(starboard down).

. Uncertainty values used Type data (as needed) in the Standard

Deviation section:

Motion Gyro: The measurement standard deviation of the heading
data in degrees.

Heave % Amplitude: An additional heave standard deviation
component that is the percentage of the instantaneous heave.

Heave (m): The measurement for standard deviation of the heave
data. Most heave manufacturers quote heave error as being
determined from StaticHeave or PercentageOfHeave depending on
which value is larger.

Roll: The measurement standard deviation of the roll data in
degrees.

Pitch: The measurement standard deviation of the pitch data in
degrees.

Position Nav: The standard deviation associated with the
measurement of positions for the vessel. This is usually the error of
the GPS sensor being used.

Timing Trans: Standard deviation in transducer time stamp
measurement.

Nav Timing: Standard deviation in navigation time stamp
measurement.

Gyro Timing: Standard deviation in gyro time stamp measurement.

Heave Timing: Standard deviation in heave time stamp
measurement.

Pitch Timing: Standard deviation in pitch time stamp measurement.
Roll Timing: Standard deviation in roll time stamp measurement.
Offset X: Standard deviation for the X measured offset on the vessel.
Offset Y: Standard deviation for the Y measured offset on the vessel.
Offset Z: Standard deviation for the Z measured offset on the vessel.

Vessel Speed: The standard deviation for the vessel speed
measurements.

Loading: Vertical changes during the survey because of fuel
consumption, etc.

Draft: The standard deviation in the vessel draft measurements.

Delta Draft: The standard deviation in the dynamic vessel draft
measurements.

MRU Align StdDev Gyro: This value is the uncertainty of the motion
recording unit placement within the vessel fixed coordinate frame.

MRU Align StdDev Roll/Pitch: This value is the uncertainty of the
motion recording unit placement within the vessel fixed coordinate
frame.

Comments: Any additional information.
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Vessel Coordinate System

Reference Point

Coordinate definitions

Vessel configuration is based on a three-dimensional coordinate
system, which is used to record the location of sensors and other
equipment, as illustrated below.

Mavigation

Antenna
HeaveRalPitch

SEnE0r A-Frame

Tovwwpoinit

= -/

™ * !

Heferencé
Poirt (P

Waterline

.J_-.q_Transducer

Sensor positions are described using X-Y-Z axis coordinates
relative to a Reference Point (RP). The RP is a location from
which all other positions are derived. (Imagine standing at the
location of the Reference Position and describing how far and in
what direction the sensor is away from you.)

The location of the RP depends upon the type of sonar system
used in the survey. Its location is usually at the centre of the
ship’s gravity. This position is used as the centre of the ship’s
rotation when applying the pitch/heave/roll parameters, and
must be applied as accurately as possible.

The axes are defined as follows:

The Y-axis is oriented along the vessel’s fore/aft axis, positive
forward.

+ The X-axis is oriented along the vessel’s port/starboard axis,
perpendicular to the Y-axis, positive to the starboard.

+ The Z-axis is perpendicular to the X-Y plane, and positive into
the water.

This is illustrated in the following image.
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i I

Delta £
3

Delta ™

Dela x

The location of the vessel’s coordinate system within the local
fixed coordinate system is determined by the navigation system
and tide. The orientation of the coordinate system is defined by
the vessel’s gyro and attitude sensors (pitch and roll). Gyro,
pitch and roll observations are defined as follows:

+ A positive gyro observation is defined as the clockwise
rotation of the vessel (from 0 and 360 degrees) within the
navigation coordinate system.

A positive pitch is observed when the bow of the vessel is
down (bow down).

A positive roll is observed when the starboard side of the
vessel 1s up (starboard up).
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Default Ellipsoid

The HVF must contain the ellipsoid and datum used by the
navigation system in the survey vessel, regardless of whether

projection coordinates or geographic coordinates are stored in
the data.

The list of available ellipsoids is maintained in the datum.dat
file referenced by the uslXdatum environment variable. By
default, this file is located in the System directory.

Set the ellipsoid for a new vessel file to be the same as the one
used in the survey.

Tools > Options 1. Select the Options command.

Menu

General | Colours |

Default elipzoid for new vessels: [

B ¥ WPPRIL PR PR

[ T R R U SRRy SN N

The Options dialog is displayed.
2. Select the Options - General tab.
3. Select an ellipsoid from the pull-down menu.
4. Click OK to close the dialog box.

The name of the ellipsoid is displayed in the Navigation section
of the editor.
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Create a New Project

All project information in HIPS and SIPS is maintained in a project data
base. New projects are created with a wizard, which generates a HIPS
Project File (.hpf).

In this chapter...

DEFINE NEW PROJECT ..ovvviieiiiie e 58
OPEN PROJECTS ciivviiiiii et 64
VIEW PROJECT PROPERTIES ...cccvuiiiiiiieiii e eeeeeeeeeis 67
SET LINE PROPERTIES ...uuiiiiieiiiieceieeeee e et eeaans 71
RENAME DAY AND LINE FOLDERS .......cccvvniiviiieeiciieeenenn, 73

ARCHIVE PROJECT 11ivtiiiiiii ettt 74
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Define New Project

Menu

File > New > Project

Tool

[

In HIPS and SIPS, survey data is organized into projects. The
default directory for project files is drive\Program
Files\CARIS\HIPS\8.1\Data.

Before any survey data can be processed, a HIPS Vessel file
(HVF) must exist. This file defines the offset configurations and
assoclated error estimates for each of the sensors, which are
necessary for creating final position and depth records for survey
data.

If no HVF is available, it must be defined before the new project
can be created. (See “Create A New HVF” oN pAGE 27.)

To define a new project to organize your survey data in P/V/D/L/
hierarchy:

1. Ensure that an appropriate vessel file has been created for this project.

2. Select the New Project command to open the New Project wizard

New Project (Step 1)

Mew Project (Step 1 of 4] Elﬁ__(I

Select a Project, Yeszel and Day
a Drefault
=8 J DD test2
i) Calibration
E Bijan2003 Add Vessel .
2 miguelonzo07-3
= plymaunt2004
2 Portsmouth2001
3 srvp1

Add Project...

LI

Cancel Help
| | |

Add a new Project

Project folders in HIPS and SIPS are organized in a Project-
Vessel-Day hierarchy within a HIPS data repository. When
creating a new project, you can add new Vessel and Day folders
to an existing project, or create an entirely new project.

1. Select an existing data folder, or,

1. Right-click in the default listing and select Connect to to browse to
another folder location.

1. To create a new project folder, click Add Project.
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Add a new Vessel folder

Add a new Day folder

Create a New Project: Define New Project

The New Project Name dialog box is displayed.
2. Type a name for the new project.
3. Click OK.

A new Project folder is created and displayed in the dialog box in
the Default folder.

The Default directory for projects is ...\Hips\ver\Data.

To create a new project in another project repository:
1. Right-click in the data tree area of the New Project dialog box.
2. Select Connect To... from the pop-up menu.

3. Name the new project folder and use Browse to set the path to the
new data directory.

4. Click OK.

The Vessel folder contains the folders for each survey day of the
project. To add a Vessel folder to your project:

5. Select a project folder so it is highlighted.

6. Click Add Vessel.

The Available Vessels dialog box is displayed.

B Available Yessels P§|

Al A0B 440

it Bazict B

it Celtic_ \oyager

it Celtictoyager_EM30020_TPE
il Creed

ailt FundpRover

il FundpRover?

it zamplevessel

7. Select a vessel file from the list.
8. Click OK.

The Vessel folder is created and added to the new Project folder.

The Day folder contains track line data. For most formats the
date is typically recorded with the raw data. If not, give the Day
folder the date that the survey lines were recorded.

Day folders are shown in Julian Day format, for example, April
24, 2009 1s shown as 2009-114.

To add a Day folder to a Vessel folder:

9. Select the Vessel folder.
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10.Click Add Day.
The Calendar is displayed at the current year-month-day.

€€(<) Apr 2008
Sun Mon Tue Wed Thu Fri Sat

EN|ERER ER KR
s JL7 J[8 [ 9 |[10][11 J[12 ]
[13 |[14 |[15 |[16 |[17 |[ 18 |[ 19 |
(20 |[21 || 22 |[23 || 24 || 25 || 26 |
[27 |[ 28 |[ 29 || 30 |

11. Select a different year or month, if needed, by clicking the arrow
buttons at the top of the dialog box.

12.Select a new day, if needed, by double-clicking on the date.
13.Click Add Day again to create the Day folder with the selected dates.
14.Click Next to go to Step 2.

Add to an existing You can add new Vessel and Day folders to an existing project
project instead of creating a new project.

1. Select the existing project from the list in the dialog box.

2. Add vessel and day folders as needed.

If you select an existing HIPS Project File (HPF), and add
new vessel or day, the Finish button is displayed at this
point. The original project parameters will be applied (set
when the HPF was first created) .

Delete empty folders You can also delete an empty Day or Vessel folder by clicking
Delete. Delete is disabled if a Vessel or Day folder already has
data converted into it.

New Project (Step 2)
Use the New Project (Step 2) dialog box to describe the project..

1. Type comments or identifying information about the project in the
Description field.

2. Type the name of the person working with the project data in the Owner
field. The default name that is displayed is taken from the current
Windows NT logon name.

3. Click Next.
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Mew Project (Step 2 of 4]

Dezcnption:

Dwner:

Isphillips

< Back I Mext » I Finizh | Cancel Help

New Project (Step 3)

By default, HIPS and SIPS sets the Select UTM Zone Automatically
check box to select the UTM zone automatically. (The country

and zone options are dimmed).

New Project (Step 3 of 4)

¥ Select UTH zone automatically

Group | | Zone

Argentina
Australia
Alstria

B ahrain

B elgium
Birtulu
Britain
Brunei

CHS Charts
Canada
Colambia w I

< Back | [ et > | Fimizh | | Cancel I Help

To set a different projection for your project:

1. Clear the Select UTM Zone Automatically check box.

Projection key:

2. Select a country or area from the Group Name list box.
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3. Select a zone from the Zone list box.

The Projection key name is automatically displayed once the
country and zone have been selected.

NOTE: The world-wide map projection coordinate systems
are defined in the file ...\Hips\System\mapdef.dat.

4. Click Next.

New Project (Step 4)

Use this dialog box to set the geographic coordinates (degrees-
minutes-seconds) for the project area.

Mew Project (Step 4 of 4)

Project E=tent
M:90:00:00
E:180:00:00
Froject drea
5:85:00:00
IS 00:00
Current iew
< Back | | Finizh Cancel | Help |

By default, the project extent is set to the entire area of the earth.

If you want to use the geographic coordinates of a currently open
project, at the zoom level currently displayed in the Display
window:

1. Click Current View.

To manually enter the geographic coordinates for the project
area:
1. Select a project extent box (e.g., W) and type the coordinates, or

select the degree, minutes or second field box, and use your arrow
keys to change the values.

2. Click Finish to complete the creation of the new project.
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The new project has been created with Project-Vessel-Day
folders according to the options selected in the wizard.
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Open Projects

§ File > Open Project 1. Select the Open Project command.

The Open Project dialog box is displayed.
8|

B Open Project
& |<Ctrl + 0>

Projects: Caonterits: IEEI

= [ Defauk | 2
= 05 Abh Dermalq | |
+-[0) Calibration ——= Project folders in

# [ phmouni2004 4 Default reposito
2[5, Portzmouth2001 / P i

-
1 | W[ ~

[ Dpern chiptrack ines [ Open towfich track lines

Open Cancel

2. Select a Project folder so it is highlighted.

If the project contains both bathymetric and side scan data, you
can open either the vessel or the towfish navigation, or open
both. Your choice is saved in the registry and the session file for
future use.

3. Select either Open ship track lines or Open towfish track lines, or both
options, to open the appropriate track lines in the Display window.

4. Click Open.

The track lines associated with the project are opened in the
Display window. The Project/Vessel/Day/Line file tree is
displayed in the Control window.

When you open a project created in a version of HIPS and SIPS
prior to 8.0, the project will automatically be updated use the
new *.hips database file.

Multiple Data Paths

The default repository for HIPS data is drive\Program
Files\CARIS\HIPS\8.1\Data or drive\Program Data
\CARIS\HIPS\8.1\Data. The projects stored here are shown in
the Connect To dialog box under “Default”.
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You are not limited to a single repository for project data. You
can add other locations to the project tree in both the New
Project and Open Project dialog boxes.

To add a new project location:
1. Select Connect To from the right-click menu in the Projects listing.

The Connect To dialog box is displayed.

Connect To ['5_(|

MName: |

Faolder: |

2. Browse to the location of project folders that are on a different path
from your Default repository.

3. Type a name for the new location
4. Click OK.

The new project location is listed in project tree in the Open
Project dialog box.

B Open Project

Projects: Contents: I

[ m |>—ﬂ

= a Default -
[, A4 _Demot alk b 2O
Calibrati .
% plj:nlgzr:?gﬂm HIPSTrainin... |[EMI-Septe..  QOTC-series
2, Portsmouth2001
I3, Shortcut ta HIPS Date—
L S | alk ok oAl |
=N : | HDdatad? New location Eeptember  ShoalsLidar — Single_Beam
E HlPSTfaiﬂiﬂg"}kEumull
2 IEMI-September -
« | o ] e il ol ¥

v Openczhiptrack inez [ Open towfish track lines
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Combining project data
using Windows
shortcuts

Open specific data

You can also open the data for a specific vessel (if the project
contains more than one), or for a specific survey day, or for an
individual track line. As you expand each folder, the contents
are displayed in the Contents pane of the Open Projects dialog
box.

1.
2.

4.
5.
6.

Choose the Open Project command.

In the Open Project dialog box, expand the folder tree by clicking the
+ icon so that the Vessel and Day folders are visible.

Select a vessel folder name so it is highlighted, and click Open, or
Expand the Vessel folder to see the Day folders.

Select a Day folder and click Open, or

Expand the Day folder to see the Line folders.

Select a Line folder and click Open.

You can use a Windows shortcut to link to HDCS Project/Vessel/
Day/Line data on different drives or network locations. The
project, plus the shortcut to the other data, is displayed in the
Project dialog box. The data folders must contain a Vessel
Configuration File.

1.
2.

Create a Windows shortcut in any P/V/D/L directory.

Copy the shortcut to the project where you want to place the shortcut.
Remember that the shortcut must be copied to the appropriate folder. A
Project folder shortcut must be copied to a HDCS data folder, a Vessel
folder shortcut must be copied to a Project folder, etc.

Open the data using the Open Project command.
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View Project Properties

Window > Properties

Properties

Pop-up [Menu

Essential information for open projects can be viewed in the
Properties window.

1. Select the HIPS Data layer in the Layers tab of Control window.
2. Open the Properties window.

The Properties for all open projects are displayed, as in the
examples below.

Properties IE

E General

Portsmouth2001
SIPS_Training

The General section at the top shows the total number of open
projects, vessels, lines and soundings. These fields are read-only.
The properties of each open project are listed below these
general statistics.

With the exception of the field for the Name of the Coordinate
Reference System and for the Vertical Reference System, project
properties are read-only.
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The properties of each open project are listed below the General
statistics.

Properties

General

E Portsmouth2001 << Project Name
= _

E Coordinate Reference System
Marne JTM-190

E Projection

Yertical LInknoven
E Project Boundary

El Data Extents

SIPS_Training -« Project Name
|
Properties Function
Project Name of first open project
General

Vessels | Number of vessels in project

Lines | Number of lines in project

Soundings | Total number of soundings in the project.

Created By | Name or initials of project creator
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es

Properties

Function

Creation Date

Date the project was created

Comments

Coordinate Reference Syst

em

Name

Identifies the coordinate reference system used in
the project. Click in the field to open the Select
Projection dialog box.

Type

Type of system, e.g., ground.

Projection

Type of projection, e.g. UTM

Units

The units of measurement of the coordinate
reference system.

Central Meridian

The line of longitude used as Central Meridian in
the Projection.

False Northing

The value applied as an offset to all northings.

Vertical

Identifies the vertical datum, if known. Click in the
field to select a reference from the drop-down list.

Project Boundary

Minimum Latitude

Minimum Longitude

Coordinates of the geographic extents of the

Maximum Latitude

project

Maximum Longitude

Data Extents

Minimum Latitude

Minimum Longitude

Coordinates of the extents of the data in the

Maximum Latitude

project

Maximum Longitude

Project

Name of next open project

To change the projection for a project, use the Change Projection
command on the View menu.
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View Vessel Properties

Vessel information for the currently open project can be viewed
in the Vessel Properties dialog box.

1. Select a Vessel folder from the Project tab in the Control window.

§ View > Properties 2. Select the Properties command.
o The Vessel Properties dialog box displays the location and
& |Properties creation date of the Vessel file. This information is read-only.
o
Vessel Properties E'
Geheral |
Project: CMHHO210
Weszel FundyRover?
WCF File: dACARISNHIPSAFOINHDCS_Datah ezzelConfigh
Creation Date: Friday, October 23, 2003
] l [ Caricel ] [ Help
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Set Line Properties

Window > Properties

Menu

1

Tools

Properties

Pop-up

General

Line Colour

Ship track and towfish track lines have default display colours:
Ship track colours separate lines which have been Merged from
those that have not. Towfish line colours identify lines that have
been slant range corrected and those which are raw side scan
data only.

These default colours are set in the Display tab of the Tools >
Options dialog box. See “DispLay winbow” oN pace 100 of the
Reference guide.

You can change the display colours and symbology for the lines
in a session and save to a session file.

To change the colour and symbology of ship and towfish track
lines:

1. Select the Ship Track Lines or Towfish Track Lines layer in the Layers
tab of the Control window.

2. Open the Properties window. (Shown below are the properties of the
Ship Track Lines layer.)

Properties E

E General
Symbalize lines []False
Line wWeight 1]

E Colour
Merged o, 200, 0
Mot merged o, o, 200
Calaur by Skate

These General properties apply to both ship track and towfish
track lines.

1. Set the Symbolize Lines field to “True” to display the lines according to
the symbolization specifications of a selected feature code.

Select a feature code from the Symbols drop-down list. (The default
symbolization is TRACK_LINE.

2. Type a Line Weight value to set the size of a selected line in the
Display. ( A line weight can only be set if Symbolize lines is set to
“False”).

Ship track lines and Towfish track lines have colour properties
based on these different states:
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+ Ship Track Lines: “Merged” and “Not merged”

+ Towfish track lines: “Slant range corrected” and “Raw side
scan only”

To change these identifying colours:

3. Highlight the field and select a new colour from the drop-down list.

Line colour can indicate State, but as well lines can also be

coloured by SV Profile or by Tide applied. You can also have a
different colour per line.

To change the determinant of colour for either kind of line:
4. Select an option from the drop-down list in the Colour by field.

State is the default setting, e.g., Merged/Not merged.

SV Profile colours the lines based on the sound velocity profile
applied. (Ship track line only)

Tide colours them based on the tide zone file applied. (Ship track
line only)

Multiple colours uses a set of 10 distinct colours to colour the lines.

This can be useful if data was logged as multiple files along the
same runline.

If you select to colour by multiple colours, you can also select
which colour file to apply from the drop-down list in the Colour files

field.
Properties @

E General
Symbaolize lines []False
Line Weight n

E Colour
Slart range carrected [zss, 128, 0
Raw side scan only Bl iz, 64, 64
Colour by Shate
Colour Files

These settings are saved when you save your session, and will be
applied when the session is re-opened.
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Rename Day and Line Folders

Edit > Rename

Rename

Pop-up [Menu

You can rename existing Day and Line folders after raw data
has been converted to HIPS/SIPS format.

1. Select a Day folder or Line folder in the Control window, or select a
track line in the Display window.

2. Select the Rename command.

Rename

Mame: |11?-2322| |

[ ] ] [ Cancel ]

The Rename dialog box is opened with the selected file or folder
name displayed.

3. Enter a new name in the box.
4. Click OK.

The changed file name is displayed in the Control window.
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Archive Project

Menu

File > New > Archive

A project and its related data can be saved to a compressed
format (*.ZIP) using the New Archive command.

To archive a project:
1. Select the New Archive command.

The archive Properties dialog box is displayed.

Properties E'

E General
Archive MName
Project
E Fieldsheets
Fieldsheet Directaory  DCARISIHIPS S, 0\Daka) FigldsheetsiFundy2011
Edit Selection

B Auxiliary Files
Edit Selection

B additional Files
Edit Selection

Edit Selection
Select the additional files to archive.

[ Ik l [ Zancel ] [ Help

When you click in any of these property fields, a Browse button is
activated. Use Browse to locate files.
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2. Set paths and select files, as follows:

Field name

General:

Archive Name | 1. Click Browse to open the Save As dialog box.
2. Type a name and set a destination directory for the
archive file and click OK.

Project | 1. Click Browse to open the Select Project dialog box.
2. Double-click on Default to open the project tree.
3. Select the project and click OK.

Fieldsheets:

Fieldsheet Directory | 1. Click Browse to select the field sheet directory from
the Browse for Folder dialog box.

2. [Optional] Make a new folder.

3. Click OK to enter the path in the field.

Edit Selection | 1. Click Browse to view the Open Field Sheets dialog
box.

2. Click on the project name to expand the list of availa-
ble field sheets for the project.

3. Select the field sheets to be included in the archived
file.
» Select a single fieldsheet by clicking on it.
» Use <Ctrl> to select more than one field sheet

from the list.
4. Click Open to list the selected field sheets.

Auxiliary Files: (Related files necessary for the successful processing
of data, for example, tide, sound velocity, delta draft,
delayed heave files, etc.)

Edit Selection | 1. Click Browse to open the Select Files dialog box.
2. Click Add to open the standard Select Files dialog
box and locate the auxiliary files to be included.

3. Repeat until list of files is complete.
4. Click OK.

Use Remove and Clear to adjust your selection.

Additional Files: (Data that is associated with the project, but is not
necessary for processing data, for example,
background images and associated charts.)

Edit Selection | 1. Click Browse to open the Select Files dialog box.

2. Click Add to open the standard Select Files dialog
box and locate the additional files.

3. Repeat until list of files is complete.

4. Click OK.

Use Remove and Clear to adjust your selection.
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3. Click OK to archive the file selected to the set destination.

The ZIP file is created and contains these folders:

VesselConfig
Project
PreProcess

Fieldsheets
Background.
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Convert Data

Use the Data Conversion wizard to convert various types of survey data
into HDCS-specific format.

In this chapter...

CoNVERTING FILES TO HIPS/SIPS FORMAT ..., 78
ForMATS THAT caN BE cONVERTED To HIPS anp SIPS: .. 79
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Converting Files to HIPS/SIPS Format

HIPS and SIPS files are created from survey data using the
Conversion Wizard.(Survey data in ASCII format can also be
converted using the Generic Data Parser. See “Generic DaTa
Parser” on pace 105 of the Tools guide.)

Data that is converted to HIPS/SIPS format may be in varying
stages of completion, depending on the data format options.
Survey data may or may not have been corrected for factors such
as heave/pitch/roll or sound velocity. Such correction can be
applied during the Merge process and SVP Correction.

All HIPS and SIPS data is organized in a Project/Vessel/Day/
Line directory structure. If you organize the raw data files
according to this structure, then you can convert line data from
entire Project or from multiple Vessel and Day folders contained
in a common Project folder. Use the File Selection Type option in
Step 2 of the wizard to do this (see “SeLecT FiLEs FOR CONVERSION” ON
PAGE 82).

When entire project data has been converted, a Project/Vessel/
Day/Line directory is created for the converted data. If there is
already a Project folder that is identical to the preprocess folder,
then the line data in the existing folder is over-written with the
new data.

You must organize your raw data files in a HIPS/SIPS
Project-Vessel-Day structure to convert complete Project,
Vessel and/or Day data files.
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Formats that can be converted to HIPS and SIPS:

File Format File extensions 5?;?;’2;58%206558(1 in gjg;g?ter

Atlas *.sda, *.asd, *.acf, Surf multibeam, single beam No

Chirpscan3D * brf multibeam No

CMAX *.cmx, *.cm2 multibeam, single beam No

Coda ** side scan No

Edgetech *x side scan No

EIVA *.sbd (generic EIVA binary | multibeam, single beam No

format) or XTF

Elac * multibeam, single beam, side | No
scan

Furuno *x multibeam, single beam, side | No
scan

GeoAcoustics * rdf Dual frequency side scan

GeoSwath / GeoSwath | *.ssr, *.ssi, *.ssp simultaneous swath/multibeam, | Yes

Plus side scan

GSF ( Generic Sensor * gsf, *.* multibeam Yes (all formats)

Format)

Hawkeye *.bin LIDAR No

Hypack *.hsx multibeam, single beam, side Yes (HSX/81X,
scan, sweep HSX/7k, HSX/

R2S, HSX)

Imagenex *.83p, *.83m multibeam, side scan No

LADS *x LIDAR No

LAS (a public binary * las LIDAR No

format for LIDAR data)

Marine Sonics MS Tiff files (*.*) side scan No

Navitronics *raw multibeam, single beam, sweep | No

QMips ** side scan No

Teledyne Reson PDS *.pds, *.s7k multibeam Yes (s7k only)

BA/TS

SAS *.img swath No

Scripps *x swath, side scan No

SDF * sdf side scan No

Seaflacon ** multibeam No

Seabeam *x multibeam No

SEGY * side scan No

SHOALS *.out, *.hof, *.tof LIDAR No
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. . . Data types processed in Geocoder
File Format File extensions HIPS and SIPS Support
Simrad *.all, *.out, *.raw, *.depth, multibeam, single beam, side Yes BA/TS (for

*.mb57 scan *.all data only)
Spawar *.dat swath No
Swathplus Submetrix SXP files *.sxp, multibeam, side scan No
* SXI, *.SXi
Teledyne *.tdy, *.* swath, side scan No
UNB swathed files (*.merged) swath No
Reson *.*
Winfrog * single beam No
XTF * xtf multibeam, single beam, side Yes (Reson,
scan, sweep R2Sonic, various
side scan)

BA = Beam Average
TS = Time Series
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Select Data Format

Menu

File >Import >
Conversion Wizard

Tool

&

Convert Data: Select Data Format

To start the conversion process, activate the HIPS Conversion

Wizard.

1. Select the Conversion Wizard command in the HIPS and SIPS main

interface.

The first Conversion dialog box is displayed.

The Step 1 dialog box lists the data acquisition systems for
which data can be converted to HIPS and SIPS files. (This list is
created dynamically from all format libraries with the name
convert_*.dll in the Hips\Bin directory.)

3 CARIS HIPS and SIPS Conversion Wizard - Step 1

Select Farmat
M ame D ate Werzion ~
Coda 10/08/2009 05:45 Ak 7000
EdgeTech 10/08/2009 0545 Abd 7000
Eiva 10/08/2009 04:51 P .00
Elac 10/08/2009 0212 PM v.0.0.0
Furuno 10/08/2009 05:44 Ak 7000
Geodcoustics 10/08/2009 0544 Abd 7000
G5F 10/08/2009 05:45 Ak v.00.0
Hawk epe 10/08/2009 05:39 Ak v.0.0.0
Hupack 10/08/2009 04:51 P 7000
Imagernes 10/08/2009 05:39 Ak 7000
LaDs 10/08,/2009 05042 Ak v.00.0
LAS 10/08/2009 05:39 Ak v.0.0.0
M arineSanics 10/08/2009 05:42 Ak 7000
M avitronics 10/08/2009 05:39 Ak 7000
Fmios 10/08,/2003 0542 Ak 7.0.0.0 b
MHext > ] [ Cancel ] [ Help

1. Select the survey data type to be converted by clicking the appropriate

name.
2. Click Next.
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Select Files for Conversion

In most converters this dialog box will appear so you can select
the files to be converted. Some formats have other import
options to set before selecting data files. (See “ImporT OPTIONS” ON
PAGE 83.)

3 CARIS HIPS and SIPS Conversion Wizard - Step 2

File zelection hppe: | RawD ata W |
Files
L J
Fil= Size Date

38L_071119.1883100_05T_AH.gsf 150.00KE  11/30/2007...

< Back ” et > l[ Cancel ][ Help

1. Select the appropriate File selection type from the drop-down list. The
default is RawData.

2. Click Select to choose the files you want to convert.

If you are converting multibeam data with the Hypack
converter, select HSX files, not RAW files for conversion.

If you have selected Raw Data as the File selection type, clicking
Select will open the Select Files dialog box. (The default
directory for Raw Data is ...\Hips\Preprocess.)

If you select Project, Vessel or Day as the File selection type, Select
will open the P/V/D tree structure so you can browse for the
folder containing the files you want to convert.

3. [Optional] To remove a file from the list, select it and click Remove.
4. Click Next.
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Create or Update
survey lines

Convert Data: Select Files for Conversion

Raw data being converted into HIPS and SIPS can also be
located on a read-only media such as a CD-ROM, except
for Atlas SURF data, which at this time, does not support
conversion from read-only files.

Import Options

Before selecting the data to be converted, some file formats have
other options that must be set.

The conversion process creates all new data files within the
project structure. However, if line directories already exist
within your project, they are deleted and replaced with the new
survey data.

Instead of overwriting all existing data, you can choose to update
only certain data. For example, you can opt to update only the
navigation information on your processed survey lines, or to add
backscatter imagery data to a project, without overwriting any of
the rest of your processed data.

At present this option is available for these formats:
+ Hypack (HSX/81X)

* Teledyne Reson PDS

* Simrad

+ XTF

These options are presented in the Step 2 dialog box of the
Conversion Wizard, before the actual data files are selected.

1. Select Create new survey lines to save new data to the project,
overwriting any existing data. This is the default setting.

2. Select Update existing survey lines to choose which kinds of data to
replace in your existing project. By default, all the types are set to
overwrite your existing data. be overwritten. Clear the check box(es) for
the data you do not want overwritten. (If the lines don't exist, no data is
converted.)

* Overwrite Bathymetry: When checked on, this option will cause the
SlantRange, ObservedDepths and ProcessedDepths data files to
be replaced by the converter.

« Overwrite Navigation: When checked on, this option will cause the
Navigation and SSSNavigation data files to be replaced by the
converter.
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Carry Over Raw Data
Files

Search for Files with
Temporal Overlap

€2 CARIS HIPS and SIPS Conversion Wizard - Step 2

How would vou like to impart the data?

reate new survey lines
i) Creat |
pdate existing survey lines
| %) Updat t |
1-: )
,j [ ] Ovenarite B athymetry
[ ] Ovenarite Mavigation
[ ] Ovenarite Mation
Ovenarite Sidezcan
Owenarite Backzcatter
Carry aver raw data files

Search directories for files with termparal overlap

[ ¢ Back ” MHest > l[ Cancel ][ Help

« Overwrite Motion: When checked on, this options will cause the
Gyro, Heave, Pitch, Roll, DeltaDraft, CableOut, SensorHeight data
files to be replaced by the converter.

e Overwrite Sidescan: When checked on, this option will cause the
SideScan and SSSProcessedSideScan data files to be replaced by
the converter.

¢ Overwrite Backscatter: When checked on, this option will cause all
'imagery' related data files to be replaced by the converter (i.e. all
data files needed for GeoCoder processing).

The conversion process for some data formats can copy the
original data files to the processed folders. This process is
optional. By default, raw data files are not carried over.
However, the location of the raw files is referenced in the
Observed Depths file.

If you select the Carry Over Raw Data Files check box, your data
will be converted and a copy of the raw files placed in the line
folders.

3. Select Carry Over Raw Data Files to copy raw data files to the line
folders.

If a process uses raw data, and the raw data has been carried over,
HIPS will use the files in the HDCS line folder.

If the raw data file is not carried over then HIPS will search the
referenced location of the raw files. If the data is not found, you will
be prompted to have HIPS search for it, or to search for it yourself.

When converting Simrad or XTF data the converter scans the
entire directory containing the files selected to be converted. This
scan checks for navigation or motion data with time overlaps. This
1s done in order to synchronise the reference time stamps
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properly, in cases where single survey lines are split up into
multiple pieces by the acquisition software.

This scanning can be time-consuming, particularly with large
data sets. However, if this synchronizing is not done when a line
has been split, the data in the converted line segments may not
overlap correctly.

To turn off this synchronizing function:
4. Select the Search directories for files with temporal overlap check box.

5. Click Next to select the specific files to import.
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Select Project, Vessel and Day

Use the Step 3 dialog box to select the Project, Vessel and Day
into which your converted data will be saved.

© 2 CARIS HIPS and SIPS Conversion Wizard - Step 3

Select a Project, Weszel and Day

= Default Add Project |

3, Calibration
=2, MIE-September

[=-wilt BazichB
=il FundyRover?

e 2008270 |
= plumount2004
=, Portermouth2001
=, ATC-zeries
=, ShoalsLidar
= Sidescan
=, Single_Beam

] ] ] ] ]

[ < Back ” Mest » l[ Cancel ][ Help

1. Click the Expand (+) icon to expand the Project file tree so that a Day
folder is visible.

2. Click the Day folder so it is highlighted.
3. Click Next.

To select an existing project that is not listed in the current file
tree:

1. Right-click in the data tree area of the dialog box.
2. Select Connect To... from the pop-up menu.

3. Name the new project folder and use Browse to set the path to the
new data directory.

4. Click OK.
To create a new project:

1. Click Add Project and follow the steps to “DeriINe NEw PRoJECT” ON
PAGE 58.

Add Vessel or Day You can also use this dialog box to add Vessel or Day folders to
an existing project, or to delete empty folders.

1. To add a vessel to the selected project, make sure the project directory
is highlighted and click Add Vessel.

The Available Vessels dialog box is displayed.

2. Select a vessel folder and click OK.
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The new Vessel folder is displayed in the selected project
directory.

To add a Day folder to the project:

1. Click the Vessel folder to expand it and click Add Day.

The Calendar dialog box is displayed.

2. Select a year/month/day from the calendar, and click OK.

A Day folder with the selected date is stored in the Vessel folder.

Remove folder 3. Toremove an empty Day or Vessel folder from the wizard, highlight the
folder and click Delete.

To add a Project to the root directory:

1. Click Add Project to open the New Project wizard, and follow the steps
in the wizard.

When you have finished creating a new project for your data, you
will be returned to the Conversion wizard to continue the
conversion process.
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Set Navigation Coordinate System

The next step is to define the type of coordinates that were used
to record the navigation data in the raw data files.

23 CARIS HIPS and SIPS Conversion Wizard - Step 4
M avigation Coordinate Type

Ii_ () Geographic (%) Ground

.y Projection
[Eroup - £one -
Argentina Zone |
Auztralia Zone |l
Auztria Zone |l
E ahrain Zone [V
B elgium Zone
Birtulu "
B itair e
Brunei Projection Key :
CHS Charts
Carada 7 |ﬁ-.I32N-VI |

[ ¢ Back ” M et > l[ Cancel ][ Help ]

To indicate the type of coordinate system that was used for
navigation data during data logging,

1. Select one of the following options:

e Geographic: navigation data is recorded as latitude and longitude
coordinates.

* Ground: navigation data is recorded as eastings and northings.
If you select Ground, complete the following steps:
2. Select an area from the Group list.
3. Select a zone.
4. Click Next.
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Setting Geographic as Navigation Coordinate Type for
Hypack data:

Hysweep format (HSX) does not store Geographic
coordinates and GPS Height information. If recorded, this
data is stored in RAW files.

When both the Geographic option and Multibeam options are
set during conversion, the converter will search for *.raw files
in the same directory with the same line name to get this
information.
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Select Filters

During the conversion process, some soundings can be
automatically rejected due to disabled beams. This is controlled
by the beam status settings in the vessel configuration.

Also, several multibeam formats pre-flag some soundings as
being failed detects. These soundings are also automatically
rejected during conversion.

This dialog box defines basic navigation and depth filters to
automatically reject extremely large errors in the recorded
navigation and depth data.

23 CARIS HIPS and SIPS Conversion Wizard - Step 5

: -ﬂ Wi m Max m

M awvigation

] i Set extents
'- ! () Manwal () Project file W- 50 00:00
E:180:00:00
T Project Area
5:90:00:00
b - 180:00:00
ae
%x Depth Advanced Filkering

01 P

[ < Back ” I et > l[ Cancel ][ Help ]

1. Select the Navigation check box to enable the navigation filter.

The extents of the filter can be defined either by setting them
manually in this dialog box, or by using the extents as defined in
the project selected at Step 3 or 4.

2.
3.

Select either Manual option or the Project File option.

If you selected the Manual option, enter the extent coordinates in the
fields. You can use the <Tab> key to move between fields and use the
arrow keys to move between values in a field.
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The HIPS converter for reading Klein SDF data files has
been enhanced to read the bathymetry data from the Klein
data format 5000 V2. As a result of this enhancement, the
filtering capabilities in step 5 of the Conversion Wizard are
now enabled for this conversion. These settings are
functional only for the format 5000 V2 data, as no other
formats processed by the SDF converter currently contain
bathymetry.

4. Select the Depth check box to enable the depth filter.
5. Enter the minimum acceptable depth.
6. Enter a maximum acceptable depth.

7. For advanced filtering for multibeam or multi-transducer data select the
Advanced Filtering check box and click Parameters to set advanced
filtering options.

Advanced Filtering

Currently, advanced filtering is only available for these
multibeam and multi-transducer formats: GeoAcoustics, Klein
SDF, EIVA and Hypack.

If filtering is not available for the type of data you are
converting, these options will be greyed-out.

CARIS HIPS and SIPS Conyersion Wizard - Filtering options E|E|

[ ] &ngle filker [PortsSthd): (30 |- 75 an |- 75

[ Range Filtering Om ) s b | 10000m |Gl Bt g
[ ] &mplitude Fitering | 10% | *
[] Statistical Filkering
Threshald: |2 S . L soma= 9544
® i-Erlm | ofe
[ ]Data Thinning
Thinning Factar: |2 +  [+] Output thinned data

Certain data can be filtered so that only the best quality data is
imported to HIPS. The filter is applied to port and starboard
beam angles.
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1. Select Angle filter (Port/Stbd) and type a range of beam angles.

The Range Filtering option converts soundings within a specified
distance (in metres). Soundings outside of this range are not
converted.

2. Select the Range Filtering check box to implement this option.

3. Click the up or down arrow buttons to select a minimum and maximum
distance.

The Amplitude Filtering option filters soundings according to
amplitude value. For each ping (port and starboard pings are
handled separately), the min/max amplitude values are
obtained, and samples that fall below the selected percentage (0-
50%) are rejected.

4. Select the Amplitude Filtering check box to implement this option.

5. Click the up or down arrow buttons to select a percentage value for
rejecting soundings.

The Statistical Filtering option controls which soundings in each
swath are considered for conversion. This option calculates the
mean depth and standard deviation within a swath sector or
horizontal bin. It then prevents any soundings that fall outside a
multiple of the standard deviation from being converted.

If Statistical Filtering is used, then the mean within the sector is
re-computed. Ultimately, soundings are sorted by their residual
from the mean and those closest to the mean are converted. The
actual number of soundings converted from within each sector is
determined by the thinning factor (if used).

6. Select the Statistical Filtering check box to implement this option.

7. Determine a Threshold (multiples of the standard deviation) value by
clicking the up and down arrow buttons.

The equivalent confidence value is displayed as a percentage.

The filtering and thinning methods are executed within a sector
angle interval or a horizontal bin size. The sector angle option
divides the swath into sectors according to degree angles while
the horizontal bin size divides the swath into horizontal sectors
based on a specified across track distance.

Vessel motion and transducer mounting angles are considered
when sector angle and horizontal bin locations are determined.

1. Select the Sector Angle Interval option and choose a degree level (to a
maximum of 10°) by clicking the up or down arrow buttons.

2. As an alternate method, Select the Horizontal Bin Size option choose
an across track distance by clicking the up or down arrow buttons.

The thinning factor reduces the number of soundings converted
on a per swath basis. The thinning factor uses a power of two
reduction control (1/2, 1/4, 1/8, etc.) so that one of two, one of four
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or one of eight soundings can optionally be converted per swath
sector.

3. Select the Data Thinning check box to implement the thinning option.

4. Select a Thinning Factor value by clicking the up or down arrow
buttons.

5. Select Output thinned data to convert only non-rejected data.

You have the option not to convert soundings which have been
eliminated because of data thinning. Although by doing so, a
mismatch is created between the converted HIPS data and the
original data file. (Since multi-transducer data is tied to the
settings in the vessel file, the full dataset is always converted).

6. Click Next.

Enter Data Parameters

Depending on the data acquisition format you selected in the
Step 1 of the wizard, one or more dialog boxes, appropriate to the
format, are now displayed. See “OpTions FOR SPECIFIC FORMATS” ON
pace 96 for description of options for different raw data formats.

1. Choose the settings appropriate to the data format being converted.
2. Click Next.
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Convert Data

The final step is to launch the conversion process.

The settings and parameters you have selected are displayed in
the dialog box. This information can be copied to a text file, using
the Copy command on the right-click menu.

® 3 CARIS HIPS and SIPS Conversion Wizard - Step B

- Corveater Oplions Summan: ~
i s Input Coond System = 'WEE4, WHEd 3

IiT : Carrvelt Method = CreateMew

o e Enable Cany Ower Raw Data Fles = No

” < ek et Mav Fillers from the Froject File =es

A L& Filles Cover = Ha

ok Use Mindtar Depth = Ho

Pesform Advanced Mukibeam Filtesing = Mo

Corvert Bathy Type = Dual requency

Convert Hidden Data = No

Filtes by Status = Yez

Separate Profles = Tes

Filter Cuakbty 0 = No

Filtes Quabty 1 ='v'es

Filter Qualty 2 = No b

e
L w5~ v e

| <¢Back || Conver | | Cancel | | Hep |

To convert the data using the settings:
1. Click Convert.

Conversion progress A progress indicator bar along the bottom of the box is activated
as the files are being processed. As each line is converted, the
results of the conversion process are displayed in the dialog box.

2 3 CARIS HIPS and SIPS Conversion Wizard - step Jf

Converting Ling 0121_20031027_raw.all -
Ship Mavigation  Converled 50 Fillered 4

Depths Accepled OBGE
Rejected by Depth Filter 0
Rejected by Disabled Beam 2

255 Navigation Comered 0 Filtered 0
858 Frofiles Comered 84

Conversion Complate
[IIIIIIIIII AERNRRRNNRNRENN IIIIIIIIIIIIIIIIIIIJ

[ << Restat || Close |

This information can also be copied to a text file.
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The converted files are saved in the directory you selected in
Step 2 of the conversion process (see “SeLecT FiLes FOR CONVERSION” ON
PAGE 82).

2. Click Close to close the wizard.

[Optional] to return to the initial step of the conversion process click
Restart.
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Options for Specific Formats

In some cases, HIPS Conversion Wizard provides import options
specific to the format being converted. The number of options
depends on the data acquisition format that was selected in Step

1 of the Conversion Wizard.

These are the current formats which can be converted:

“ATLAS” ON PAGE 97

“CMAX” oN PAGE 98
“EpGeTECH” ON PAGE 99
“ELAc” oN paGE 102
“GeoAcousrTics” oN PAGE 104
“HAWKEYE” ON PAGE 108
“IMAGENEX” ON PAGE 112
“LAS” oN pAGE 114
“NAaviTRONICS” ON PAGE 114
“TeLepyNeE Reson PDS” oN PaGE 116
“ScRIPPS” ON PAGE 119
“SEABEAM” ON PAGE 121
“SEGY” on paGE 121
“SIMRAD” ON PAGE 122
“SWATHPLus” oN PaGE 124
“UNB” oN paGe 124

“XTF” on PaGE 126

“CHIRPSCAN3D” oN PAGE 98
“CopA” ON PAGE 98

“EIVA” oN pacE 101
“Furuno” oN PAGE 103
“GSF” on paGE 107
“Hypack” oN PAaGE 109
“LADS” on paGE 113
“MARINESONICS” ON PAGE 114
“QmIPS” oN PAGE 115
“SAS” oN paceE 119

“SDF” oN pace 120
“SEAFALCON” ON PAGE 121
“SHOALS” oN pace 122
“SPAWAR” ON PAGE 124
“TELEDYNE” ON PAGE 124

“WINFROG” ON PAGE 124

Please be advised that some 64-bit versions of third-party libraries remain
unavailable at this time. Therefore, the following capabilities will not be
available in the 64-bit version of HIPS and SIPS:

* Nawvitronics format conversion
* Hawkeye waveform viewer

If any of the above capabilities are required, you will need to use the 32-bit
version of HIPS and SIPS.
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Atlas

The ASCII versions of Hydrosweep DS files are now supported.

1. Type the year of the survey into the Survey Year field. You cannot enter
a year prior to 1970. (The default value shown is obtained from the
HIPS Day directory into which data is converted.)

2 3 CARIS HIPS and SIPS Conversion Wizard - Step 6

Aflaz
Hydrozweep DS Data

" i Survey Year | 2000
SURF Data

Corveert: | kulti Beam hd

Convert Side Scan

[ ] 5harten line names

] Far dual beam data, higher frequency sounding iz primary sounding
ASD Data
Side Scan: | High Frequency

< Back H M et » ][ Cancel ][ Help

2. From the pull-down menu, select one of the following SURF data types
to convert:

¢ multibeam

¢ single beam (low frequency)

¢ single beam (medium frequency)
» single beam (high frequency)

¢ dual frequency (low-medium)

¢ dual frequency (low-high)

e dual frequency (medium-high)

3. Click the Convert Side Scan check box to include side scan data in the
conversion process.

Critical line name information can be fitted into 12 characters
provided by the CARIS Source ID attribute for soundings in a
CARIS map.

4. Select the Shorten line names check box to modify the file name to a
12-character name (YYDDD_HHMMDD).

5. Select the higher frequency data as the primary soundings (if data
format is dual-frequency).
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6. Select High Frequency or Low Frequency from the drop-down list to
convert Atlas ASD side scan data (if available).

The Atlas SURF library cannot be converted from read-only
files. Atlas files must be located on a read-write media
before they can be converted into HIPS.

Chirpscan3D

There are no options for the Chirpscan3D format.

CMAX

There are no options for the CMAX format.

Coda

1. Select a sonar channel.

2. Click the Decimate Imagery check box to apply a decimation routine to
the side scan data. Decimation reduces side scan data to 1024 or
fewer intensities per side for each swath.

3. Click the Correct Imagery check box to increase contrast in the side
scan imagery.

4. Select the Cable Out is Horizontal Layback option to omit sensor depth
during conversion. If there is no sensor depth and the towpoint has a Z-
offset of zero, the cable out value is treated as the horizontal layback
value during processing.
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EdgeTech

Edgetech side scan data is imported in 16-bit format.

23 CARIS HIPS and SIPS Conversion Wizard - Step 6

EdgeTech
011 Systen- I B
iii MIDAS Charnel :
J5F Channel |.-’-'-.II data b |
Altitude from: | Dizcover-2 v |
J5F Cornvert From | Cable Out b |
Depth fram: | Senzor w |
Bathy Quality: J 7% [w] Convert Fejected
¢ Back H f et > l [ Cancel ] [ Help

1. Select a side scan system:
* Midas
« 260
 JSF
2. If Midas is enabled, select a sonar frequency channel:
e 100 KHz
e 500 KHz
3. If JSF is enabled, select a sonar frequency channel:
« All data
¢ Low Frequency
¢ High Frequency
4. If altitude data is present in the JSF data, select the data source:
e Sensor
« Discover-2
5. Select either Layback or Cable Out from which to convert the JSF data.

< If you select Cable Out, select the source for Depth, either Sensor
or Discover-2.

Bathymetry data collected with the Edgetech 4600 system has a
quality value associated with every bathymetry sample in each
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ping. This quality attribute is presented as a percentage value,
with a higher value representing a better quality sample.

Use the Bathy Quality slider to set the quality value below
which soundings will be automatically rejected during
conversion.

6. Set a value between 50% and 100% using the slider.

Since each ping can contain thousands of samples, you can
reduce the volume of data that's converted by turning off the
Convert rejected option.

7. [Optional] Clear the Convert rejected check box.

If you leave this check box selected, all data will be converted.
However, data which does not meet the quality value will be
converted with “Rejected” status.
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EIVA

At Step 5, you have the option of using the generic multibeam
filtering functions built into the HIPS Conversion Wizard.

See “AbvANCED FILTERING” ON PAGE 91.

Step 6 offers further conversion options specific to EIVA data.

© 2 CARIS HIPS and SIPS Conversion Wizard - Step &

[] Convert ROV depth

[] Pad with HULL beams

[] 5wap transducers 1/2 data
[]5eparate dual head data

[rata Source

Gyro 1] w | Bathy | Binam W

Mavigation (0w

b aticn 0w

Atlaz &S50 Data

Side Scan: | High Frequency  »

< Back “ Mest » I[ Cancel ][ Help

1. Select the Convert ROV depth option to store the EIVA sub-packets as
HIPS delta draft values.

2. Select the Pad with NULL beams option, to replace missing data with
NULL (rejected) beams in the case of dual head data where the data
from head #1 is missing. This results in the beam numbers for
transducer 2 data remaining consistent with fully populated profiles.

3. Select Swap transducers 1/2 data to exchange data between heads (in
dual head set-up).

4. Select the Separate dual head data option to specify that soundings
from the dual head transducer data are not combined into a single
HIPS profile. (Soundings from transducer head #2 will be identified via
status bits encoding so no changes to your vessel files are needed.)

Since EIVA allows data logging from multiple devices, the Data
Source option enables you to select the source for heading,
attitude, and navigation data. The data for each device is tagged
with a number (from O to 4), that represents one of up to five
devices collecting each type of data. (If you select a number for
which no device exists, no data is converted.)

5. Select a device number from the list for Gyro, Navigation and/or Motion
data to convert the data from that device.
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You can convert the XML portion of your Atlas ASD data,
instead of the Binary (the traditional source of bathymetry data
in the EIVA converter). The XML portion, if it exists, is
contained within the EIVA sidescan datagrams.

6. Select the source for bathymetry data from the Bathy drop-down list.
The default selection is Binary.

7. Select High Frequency or Low Frequency to convert Atlas ASD data.

Elac

23 CARIS HIPS and SIPS Conversion Wizard - Step 6

Elac
Beamn Mumbering

(") Starboard-to-Port {*) Port-to-5tarboard

Surface zound speed

) Manual mi'z
{(*) Interpolate

Attitude Data

(*) Mavigation () Multibeam

Convert Side Scan
[] Pad transducer 1 with HULL beams

[ < Back ][ Mext » ][ Cancel ][ Help ]

Beam numbering

Surface sound speed

Attitude data

During conversion, XSE-format beams are numbered according
to the sounding’s position along the swath (in relation to the
vessel).

1. To number the converted beams along the swath from starboard to
port, select the Starboard-to-Port check box.

2. To number the converted beams along the swath from port to
starboard, select the Port-to-Starboard check box.

If a single Sound Velocity value was used during the survey:
3. Select the Manual option and type the sound velocity value.

If a Sound Velocity Profile was recorded and used by the logging
system, then the Interpolate option must be selected.

4. Select Interpolate to read surface sound velocity values from a
datagram.

You can select the source for attitude data. The Navigation
option will convert heave, pitch and roll data from the
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navigation records in the file and multibeam will convert it from
multibeam records.

5. Select either Navigation or Multibeam as the source of Attitude Data.
Convert Side Scan 6. To convert side scan data, select the Convert Side Scan check box.

Survey mode ELAC XSE data can be recorded as 108 beams or 126 beams
(depending on the survey mode). The Pad Transducer 1 with NULL
beams writes 63 beams to Transducer 1 so that the same HIPS
Vessel File (HVF) can be used for both survey modes.

7. Click the Pad Transducer 1 with NULL beams check box so that the
soundings associated with transducer 1 are padded to have 63 beams.

8. Click Next.

Furuno

1. Make sure the Convert Side Scan option is checked to include side
scan data with the bathymetric data.
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GeoAcoustics

1. In the Nav Source field, select Any GPS String, or GGK, GGA, or
GGL.

Amplitude Filtering

Range Filtering

Pre-Filtering

23 CARIS HIPS and SIPS Conversion Wizard - Step 7

Mav Source: () Anp GPS Sting () GGE () GGA () GLL

[] Convert Al data az delta draft

[+] Amnplitude: Filtering 3

[+] Fange Filtering : L : 2 L&

Fre-Filkerng

Threshald: S .2 sigma=
(s Sector .ﬁ.nglel:l . (O] Eligrizi;ital 03

D'ata T hinking

Thirning Factor: -

¢ Back H M et > l[ Cancel ][ Help

2. If you want to convert data from Auxl as delta draft, select the Convert
Aux1 data as delta draft option.

The Amplitude Filtering option filters soundings according to
amplitude value. For each ping (port and starboard pings are
handled separately), the min/max amplitude values are
obtained, and samples that fall below the selected percentage (0-
50%) are rejected.

3. Select the Amplitude Filtering check box to implement this option.

4. Click the up or down arrow buttons to select a percentage for rejecting
soundings.

The Range Filtering option converts soundings within a specified
slant range, as determined by travel time times sound speed,
regardless of the direction of travel. Soundings outside of this
slant range are not converted.

5. Select the Range Filtering check box to implement this option.

6. Click the up or down arrow buttons to select a minimum and maximum
distance.

The Pre-Filtering option controls which soundings in each swath
are considered for conversion, by calculating the mean depth and
standard deviation within a swath sector or horizontal bin. Any
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soundings that fall outside the set multiple of the standard
deviation are not converted.

This pre-filtering is done in two passes. The first removes the
most obvious outliers. Then a second pass computes a new mean
using a “better” set of soundings.

Ultimately, the soundings are sorted by their residual from the
mean and those closest to the mean are converted. The actual
number of soundings converted from within each sector is
determined by the thinning factor (if used).

1. Select the Pre-Filtering check box to implement this option.

2. Determine a Threshold (multiples of the standard deviation) value by
clicking the up and down arrow buttons.

The equivalent confidence value is displayed as a percentage.

The filtering and thinning methods are executed within a sector
angle interval or a horizontal bin size. The sector angle option
divides the swath into sectors according to degree angles while
the horizontal bin size divides the swath into horizontal sectors
based on a specified across track distance.

Vessel motion and transducer mounting angles are considered
when sector angle and horizontal bin locations are determined.

3. Select the Sector Angle Interval option and choose a degree level (to a
maximum of 10°) by clicking the up or down arrow buttons.

4. Alternatively, select the Horizontal Bin Size option choose an across
track distance by clicking the up or down arrow buttons.

Soundings that survive Pre-Filtering are sorted according to depth,
and those that are closest to the mean depth are selected, as
specified by the Thinning Factor you set.

Data Thinning is done on a per swath basis, based on the set of
soundings that are closest to the mean value computed.

The Thinning Factor reduces the number of soundings on a per
swath basis using a powers of two reduction control. Setting a
factor of, for example, 4, will mean that the one-fourth of the
soundings that are closest to the calculated mean will be
converted per swath sector.

1. Select the Data Thinning check box to implement the thinning option.

2. Select a Thinning Factor value by clicking the up or down arrow
buttons. Values between 2 and 256 may be set (values between one-
half and /256" can be selected.
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3. Click Next.

This converter reduces data to fewer than 2000 soundings in
a profile, as follows:

e If data contains more than 2000, and you select the Pre-filtering
and Data Thinning options, these will be applied to the data.

e If data contains more than 2000, and you do not select Pre-
filtering and Data Thinning options, data is automatically reduced
by the value in Thinning Factor field (using the last factor
entered).
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GSF

2 3 CARIS HIPS and SIPS Conversion Wizard - Step 6

[3zf

i [ Include Offline Data

< Back ” M et > l[ Cancel ][ Help

Data recorded during line turns is marked as Offline data in
GSF. This data can be included or excluded during conversion.
When included it can also be automatically rejected. One
purpose for including the Offline data would be to maintain the
same swath profile numbers in HIPS format.

1. Select the Include Offline Data box to convert data recorded during
turns between track lines.

2. Select the Reject Offline Data check box to automatically reject the
Offline data.

3. Select a source for depth data, either True depth or Nominal depth.

Horizontal and depth uncertainty values in the GSF file are also
included during conversion.
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Hawkeye

3 CARIS HIPS and SIPS Conversion Wizard - Step 5

Hydrographic D ata converted fram: Depth "
Irwalid data set ba: 99m w
|rpart Depths

[ Mot Found [0 Water Surface [5)

Found (1] Shallow [5]

Irvealid [2] Bottam [¥]

IUnclassified [3] High Land [&]

Land [4) Target (9]

< Back ” et = ] [ Cancel ] [ Help

The Hawkeye data structure as exported from AHAB CSS
Software needs to be maintained in order for processing to be
successful in HIPS and SIPS.

There are two kinds of Hawkeye files, with _HD.bin and _TD.bin
extensions. The two kinds of files have identical data structures,
but differ in contents:
+ The HD files store primarily hydrographic data but can
contain topographic data as well.
The TD files store only topographic data.

Each data point in the files contains two attributes: Depth and
PointAltitude.

* The Depth attribute is water depth relative to chart datum.

* The PointAltitude attribute is height relative to an ellipsoid.

Data in TD files is always be converted using the PointAltitude
attribute, but where HD files are concerned, you can choose
between the Depth and PointAltitude attributes.

1. Select the appropriate source for the hydrographic data from the drop-
down list, either Depth or PointAltitude.

Use the Invalid data set to option to apply a substitute depth of
either +99m (below chart datum) or -99m (above chart datum)
for data rejected by disabled beam. This data will be marked as
“Rejected” and display this depth value.

2. Select -99m or +99 m as substitute depth.

3. Select the depth classes to import to HIPS. (Default sets all classes to
be imported.)
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Hypack

The Hypack format records bathymetry from single beam,
multibeam, and multiple transducer (sweep) systems.

It also supports recording side scan data from Hysweep format
(HSX).

For dual-frequency single beam data, you must indicate if the
data records in Hypack are recorded as primary/secondary or
secondary/primary. The primary frequency, by default, becomes
the selected data for use in the field sheet.

When converting Side Scan data, if the conversion wizard
detects records containing 12-bit data, they will be converted to
16-bit format. Otherwise they are converted to 8-bit data.

€3 CARIS HIPS and SIPS Conversion Wizard - Step 7

Hypack
4 B athymetry: | Single Frequency w |
sideScan: | [T EN
[] &pply static draft Device Murnbers
[ ] Mavigation
[ TH52 in fest
[] Gyro
[1HS52 Survey Date:

[ tation Senszar
| | | | []Port Transducer

Sound Velocity: | 1500 | mdz [ 5tbd Transducer

[ 150 Sensor

[ ¢ Back ][ f et » ][ Cancel ][ Help l

Use the Bathymetry and/or Side Scan drop-down lists to select the
type of data to be converted. (You must make a selection or the
conversion process will not go forward.)

Select a Bathymetry setting to convert data in Hypack raw format
(RAW and HSX) and processed format (HS2) from singlebeam,
multibeam and multiple transducers systems.

If you are converting Bathymetry, ensure that the vessel file
for the data contains a Depths section, or conversion will fail.

1. Select a Bathymetry sounding data type from the drop-down list:
e Single Frequency
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Device Numbers

« Dual Frequency (Primary, Secondary)

« Dual Frequency (Secondary, Primary)

e Multibeam

* Multiple transducers (for sweep data)
Hysweep format (HSX) does not store Geographic Coordinates
and GPS Height information. If recorded, this data is stored in
RAW files. When both the Geographic option and Multibeam
options are set during conversion, the converter will search for
* raw files in the same directory with the same line name to get
this information.

If you are converting multibeam data, and you set
"Geographic" at Step 5 as the Navigation Coordinate Type,
the converter will search the directory where the HSX files
are located for *.raw files with the same name as the *.hsx
files. The RAW files contain the RAW record which contains
the Geographic coordinates and GPS height information.

2. Select Side Scan data type from the drop-down list:
e Low Frequency, High Frequency or None.

« If the data file contains only single frequency data then this setting is
ignored, and all data is converted.

3. Select Apply static draft to apply the static draft during conversion.

To ensure data collected in feet is converted correctly, convert
data in feet rather than metres:

4. Select HS2 in feet check box.

The HS2 format does not store day and year values with the
timestamp (it does store a time value). When the data is
converted to HIPS, by default the Day folder is used for reading
the date.

If you want to include another date value:

5. Select the Use HS2 Survey Date check box to enable the Day and
Year fields.

6. Type the year and day in the fields.
The value in the Sound Velocity field is used to compute the
original travel time data from the recorded depths. Since this is

used in performing sound velocity correction, it is important that
the Sound Velocity value is correctly specified.

7. Enter the Sound Velocity value for:
¢ single beam data (Single or Dual Frequency
< multiple-transducer (sweep) data.

The Device Numbers fields are used if sensor data was recorded
from more than one device. To import data from a specific
sensor, type the number for that device. If no number is entered
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then all sensor data is imported. In the case of the Port and
Starboard Transducers, the first device found will be used.

The following sensors are affected by the device number setting:
* Navigation for positional records.

* Gyro for heading records.

* Motion Sensor for roll, pitch and/or heave settings.

* Port transducer for port multibeam records.

*  Stbd transducer for starboard multibeam records.

* SOW Sensor for speed over water records.

8. If data is recorded from more than one sensor device, click the sensor
check box and enter a device number.

9. Click Next to continue.
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Imagenex

HIPS can convert dual head data stored in the Imagenex
*.83m format. However, in order to properly process the
data, the HIPS Vessel file must be set up as a dual head
vessel.

As well, if the number of beams normally expected for
head#1 is more than 200, set the number larger, for
example, to 1000.

If you expect head #1 to generate no more than 200 beams,
set the beam number in the HVF to 200.

Navigation data can be imported from an external *.NAV file
with the same name as the Imaginex *.83p file. If the HIPS
converter detects that a *.NAYV file exists, it will import
navigation and GPS height data from the GPS strings in the

* NAV file. In this case the stored navigation data in the *.83p
file is not converted.

You can choose read either the GGK or the GGA string, or have
either read by selecting the Any option. These controls are only

applied if there is an *. NAYV file with the same name as the *.83p
file.

To read GPS height data from Imagenex files:
1. Select the height string to be read: GGA, GGK or Any.

© 3 CARIS HIPS and SIPS Conversion Wizard - Step 6

Corvvert height from GPS shings:
@A OG64 OGGK

[ < Back “ Mest » ][ Cancel ][ Helg ]
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LADS

LADS data is contained in two files that are copied into the
HIPS survey line folder: An ASCII CAF file that contains the
bathymetry data, and a binary CBF file that contains the
waveform data. The CAF file can contain data from more than
one survey line (or “run”). When this is the case, the converter
splits the file into separate line folders for each run. The *.caf
and *.cbf extensions are retained in the HIPS Line folder.

There are four sounding classifications in the LADS format:
* S (Secondary sounding): the best soundings
* P (Primary sounding): an unreliable result

* N (No bottom found at depth): potentially a useful depth
result

+ X (No bottom detected): no result

When the data is converted, each sounding is given a status flag
according to its classification. The following table lists the HIPS
status flags applied to the LADS classifications.

LADS HIPS Sounding

Classification | Flag DI
S Accepted Good soundings until they are flagged as
rejected during cleaning in HIPS.
P Rejected by A reject flag in HIPS that can be changed
disabled beam to Accepted, if necessary.
N Examined A special flag for an Accepted sounding.

The sounding can be filtered out when
creating a BASE Surface or exporting. It
can also be flagged as Rejected during
cleaning in HIPS

X Rejected by Depth | A type of Reject flag that can be changed
Gate to Accepted, if desired.

There are no dialog box options for the LADS format.
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LAS

LAS files can contain either elevation or hydrographic data.
Conversion step 6 for LAS data offers the option to invert the “Z
values” from positive to negative, and vice versa, so that the Z axis
is changed to match the HIPS “positive down” depth convention. By
default this option is turned off.

NOTE: The LAS data format can store coordinates using the
ground or geographic system. If geographic coordinates are
stored, the data file should contain a “Coordinate System”
record, stating this fact. If no Coordinate System record is
found, the converter will assume ground coordinates have
been used.

If coordinates have been stored as geographic, but no
Coordinate System record is present in the file, the data will
be interpreted as with ground coordinates.

To resolve this, select “Geographic (Lat/Lon)” from the
Projection list in the Navigation Coordinate Type dialog box
(Step 4), then select an appropriate zone, such as “World
Geodetic System 1984” (WG84).

MarineSonics

There are no specific options for the MarineSonics format.

Navitronics

1. Select one of the following data types to be converted:
e Multibeam
¢ Singlebeam
e Multiple Transducer
2. Select the Convert Side Scan check box to convert side scan data.

Navitronics side scan data can be imported in 16-bit format or
converted to an 8-bit format.

3. Select either the Preserve 16-bit option or Convert to 8-bit option.

If the Convert to 8-bit option is selected, the Scale and Shift options
are enabled. The Scale option averages the data and the Shift
option selects a initial bit value (between 0 and 8) and includes
the next seven bit values for export. For example, if you typed 8
as your initial value, then bits 8 to 15 are exported.
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4. Select the Scale option if you want to average the data into 8-bit format,
or select Shift and type the value for the first bit.

5. Click Next.

Qmips

1. Choose a pair of sonar channels by clicking one of two options (1,2 or
3,4).
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Teledyne Reson PDS

The final step of the conversion process for Teledyne Reson data
provides options for filtering soundings, and for identifying the
devices containing the data you want to convert.

© 3 CARIS HIPS and SIPS Conversion Wizard - Step 7

[ Filter soundings by status

Reject zoundings using quality flags [Jo []1 []2 []3
PDS data S57F. data

N avigation device: |1 | MWavigation:| Al v
Heading device: |1 | Heading: |&l W
Matian device: M atian: | all b |
Corwert: | ultibeam w | Swath: | All w |
Source: Convert depth field

F: 5
[ ] 5eparate profiles for dual head data [7E)
[ ] Corvert hidden [non-logged] data

[ < Back ” Mext = ][ Cancel ][ Help

1. Select the Filter soundings by status option to filter using the status bits
in the data file.

2. To Reject soundings using quality flags, select the quality bits for the
soundings you want to reject during conversion. (If you select all four
check boxes, all soundings will be rejected.

PDS data

By default, it is multibeam data which is read and converted.
You can also convert single beam or dual frequency data, by
1dentifying the devices containing the data.

3. Inthe PDS data drop-down lists, select the number for your Navigation,
Heading and/or Motion device, so that data will be converted from that
specific device. (Devices are numbered 1 to 5.)

4. Select the type of data being converted (Multibeam, Singlebeam, Dual
Frequency) from the Convert drop-down list.

If converting singlebeam or dual frequency data you will need to
specify which echo sounding device was used. If you care
converting singlebeam data, you can choose from the ECHO _ID
(raw data) or CF_DEPTH (processed data) attributes from the
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Dual Frequency
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Source drop-down list. If converting dual frequency data, the only
source available is ECHO_ID.

5. From the Convert drop-down, select the kind of data to convert:
Multibeam, Singlebeam or Dual Frequency.

If you select Singlebeam, you can convert records from either a
ECHO_ID (raw data source) or CF_DEPTH (processed source)
device.

(G A S inglebeam
Souwrce: |ECHO_ID b
F: Dewl:1 »|5:

If you select ECHO_ID as the source, you can select 1 of 2
devices, with one of 4 depth attributes for either device.

If you select CF_DEPTH, you can select either device 1 or device
2.

6. Select either ECHO_ID or CF_DEPTH from the Source drop-down list.

7. From the Primary (P:) drop-down list, select the device and channel
where the data is stored.

If you select a device that is not present, or in which the
selected depth channel is not available, no depth data is
converted.

If you select Dual Frequency, you can convert data from both a
primary (P:) and a secondary (S:) device, with one of four
channels for each device.

Convert: |[MPENRE =gy
Source:
P Devl:1 |5 | Devz 1w

8. From the Primary (P:) drop-down list, select the device and channel
where the data is stored.

If you elect to convert primary data from a device that is not
present, or in which the selected depth channel is not available,
depths of 0.0 metres will be converted, but all data will be
rejected.

If you convert secondary data from a device that is not present,
or in which the selected depth channel is not available, no
secondary depth data will be converted.
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S7K data

It is possible to have 7004/7006 and 7027 records stored in the
same file. In this case, you may want to set the options on the
Swath drop-down to either “Bathymetry 7004/7006” or “Raw
Detection” 7027. Leaving the setting as “All” may cause a
mismatch between observed depths and SonarError records.

9. Indicate the source of S7K data by selecting an option from the drop-
down list. The default value is “All”.

For example, the options for Heading are Altitude (1016), Heading
(1013) or Navigation (1015).)

In the case of dual head data stored in the Reson 7K format, the
data from transducer #1 is combined with that from #2 to form a
single HIPS profile.

To convert the two sets of data separately,

10.Select the Separate profiles for dual head data option.

By default, hidden or non-logged data exported from the
PDS2000 is not converted.

11.To include this data when converting Teledyne Reson PDS, select the
Convert hidden (non-logged) data check box.

By default the depth field is not converted. To convert the depth
field values:

12.Select the Convert depth field option

This will populate Delta Draft file in the line directory.

13.For information applying Delta Draft, see “DeLta DRAFT” ON PAGE 172.
14.Click Next.
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SAS

The HIPS Converter for SAS (Synthetic Aperture Sonar) data
filters out Quality O data, considered “bad” data, however, it can
be included in the conversion.

1. Select the check box to convert Quality O data .

€3 CARIS HIPS and SIPS Conversion Wizard - Step 5

Corwert Quality 0 Data

< Back ” Mt » l[ Cancel ][ Help

Scripps

There are no options specifically for the Scripps format.
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SDF

€3 CARIS HIPS and SIPS Conversion Wizard - Step 6

SDF
Klein 3000 Frequency & High (%) Low
Freszzure Senzor: 1000PS| « | Range: |0-5% w

[ ] Convert Hidden
[ ] Convert S5Gymo
Cable out iz horizontal layback

Corvert A Altitude

Bathy Quality J 0% Carvert Rejected

¢ Back H f et > l[ Cancel ][ Help

1. Select a Klein 3000 High or Low frequency.

2. Select a Pressure Sensor reading from the drop-down list to set the
depth of the towfish.

3. Select the Range of voltage for the pressure sensor, either 0-5V or 1-
5V.

4. Hidden data consists of repeated pings over the same area. Select the
Convert Hidden check box to include hidden data in conversion.

5. Select the Convert SSGyro check box to include side scan sonar gyro
data.

6. Select the Cable Out is Horizontal Layback option to omit sensor depth
during conversion. When cable out is converted as horizontal layback,
sonar depth is set to 0.0 metres.

7. Select Convert Aux Depth to use the data in the auxiliary depth field.
This option will override the sonar depth converted into HIPS and SIPS
from the depth field. (This option is disabled if the Cable Out is
Horizontal Layback option is selected.)

8. Select the Convert Aux Altitude check box, to convert sonar altitude
from the auxiliary altitude field in the sonar record.

Bathymetry data associated with Klein 5000 V2 data contains
quality values. You can filter for these values using the Bathy
Quality slider control.

9. Set the slider to a value between 50 and 100%.

You can retain the rejected data in the conversion to HIPS. The
data will be marked as Rejected.
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10.To include the rejected data in the converted dataset, select the
Convert Rejected check box.

All sonar data is stored using 16 bits.

Seabeam

1. Make sure the Convert Side Scan option is checked to include side
scan data with bathymetric data.

2. Select the Shorten Line Names check box to modify the file name to a
12-character CARIS name (YYDDD_HHMMDD).

Seafalcon

Seafalcon allows the option of importing a full-sounding dataset
or a thinned dataset. The thinning options are based on reducing
the number of beams per profile that are imported. All profiles
are imported.

1. Select the thinning option, if needed.

The following two options are enabled if the thinning option is
selected.
2. Select the amount of data to be processed.

¢ half the number of beams are imported

< one fourth the number of beams from each profile are imported

3. Select the sounding type to be imported into HIPS format.

¢ shoal
e average
* deep

You can select the swaths per ping that you want to import. In
deep water, the Seafalcon sonar produces five swaths with each
firing of the transducer. These five swaths are in an along-track
position to the ship, with swath 1 forward of the sonar and
swath 5 aft of the vessel. In shallow water only one swath per
ping is generated.

By default all five swaths are selected for import, but you can
decide which swaths to import.

4. Select the swath number(s) for import.

SEGY

There are no options for the SEGY format.
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SHOALS

All soundings in the SHOALS* format are given a confidence
value during acquisition. These confidence values are used to
flag soundings during conversion so that soundings with certain
confidence values are rejected. The following status flags are
assigned to soundings. These can be changed in HIPS.

* Rejected by disabled beam: This flag rejects soundings with a
negative confidence value.

* Rejected by depth gate: This flag is for soundings with
confidence values that range from 0 to 70. The 0 to 50 range
represents soundings where no bottom was found, and the 51
to 70 represents soundings of questionable confidence.

+ Accepted: This flag is for soundings with confidence values
from 71 to 99.

When converting to HIPS, all soundings with a confidence value
less than the Confidence Cutoff Value will be automatically
rejected. The default cutoff value is 70.

1. Use the mouse to select a cutoff value.

If the dataset contains land data, you can select the topographic
format (TOF) options to convert this data too.

2. Select either the First Pulse check box to convert the return from the
top of the vegetation canopy or the Second Pulse check box to convert
the return from the ground.

*(Scanning Hydrographic Operational Airborne LIDAR Survey)

Simrad

1. If you are using the EM3000 sonar, select the channel used for the
primary position.

2. Select Manual Override to read from the navigation system data that is
marked inactive by Simrad.

3. Click the Convert Side Scan/Backscatter box if you want to convert this
data.

You can fit critical line information into the 12 characters
provided by the CARIS Source ID attribute for soundings.

4. Select the Shorten line hames check box to modify the file name to a
12-character CARIS name (YYDDD_HHMMDD).

Large attitude data files can result if there is a straight one-to-
one import into HIPS. The Attitude Data Decimation option down-
samples the data so that a smaller attitude dataset is converted.
The Decimation Factor determines the ratio of attitude data. For
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22 CARIS HIPS and SIPS Conversion Wizard - Step 7

Sirnrad

EM2000 Position Spsterm: (501 (2 (O3 [ Manual Override

[ ] Convert Side Scan / Backscatter
; [] 5horten line names
5178 [] Attitude data decimation
A

Data Source
Heading | &uta w | Heave pautg » | Boll | aute w

Pitch ALt W

GPS Height | EM Height % | Maw imestamps | System W

EAAND/EARN0 Optiong Sidescan [Port/Stbd] ST;:: zhifting

Select| Primany v 1T wel[|[NA % | b add —

[ < Back ” Mesxt » ][ Cancel ][ Help

example, if you select 10 as the Decimation Factor, then one out
every tenth attitude record is converted.

5. Select the Attitude Data Decimation check box to implement this
option.

6. Select a Decimation Factor to set the ratio for down-sampling attitude
data.

Motion data (heading, heave, roll, and pitch) is automatically
read from the active motion reference unit. However, you can
select another motion reference unit to read the data. Gyro data
can also be read from the headings datagram.

7. For Heading, select the Auto option to read gyro data from the active
motion reference unit, or select an inactive unit by selecting MRU1/
MRU2 options. Select the H. Diagrams option to read gyro from the
headings datagram.

8. For Heave, Roll, and Pitch, select the Auto option to read data from the
active motion reference unit, or select an inactive unit by selecting
AutoMRU1/MRUZ2 options.

9. For GPS Height, select a source from either the EM Height datagrams
or the GPS String in the navigation datagrams.

Navigation time stamps can be selected from either the logging

system or from a source specified by Simrad Installation

datagram (the GPS string in the navigation datagram or the

logging system).

10.Choose System to select the logging system or choose Automatic to
select the timestamp specified by the Installation datagram.
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EA400/EA600 Options

Time shifting

An EA400/600 dataset is composed of two parts, and side scan /
amplitude data is stored in the *.raw component. However since
the file format does not explicitly state which channel contains
the side scan data, you need to know beforehand where the port
side and starboard side data are stored.

11.1f you are converting single beam data from the dual frequency
EA400\600 system, select Primary to use the primary sounding as the
selected sounding in the HIPS file, or select Secondary to use the
secondary sounding as the selected sounding.

12.Use the Sldescan drop-down list to select the number of the channel
which contains the side scan data.

13.Use the [Port/Stbd] drop-by list to select the number of the port and of
the starboard channels. If you select N/A for a channel, no side scan
data will be converted for that channel.

The Time shifting option lets you add a constant number of
seconds to each piece of data retrieved from the simrad.all file.
This time shift value can be positive or negative and it’s set to
zero by default.

14.Enter the value to be added as a constant.

Spawar

There are no options specifically for the Spawar format.

SWATHPIus

1. Type a value in the Speed of sound field to apply sound velocity to the
imported data.

Teledyne

There are no other options specifically for the Teledyne format.

UNB

1. Select one or two transducers.

2. Select the Convert Sonar option, if you want to import side scan data.

Winfrog

1. Select Single or Dual Frequency.

2. Select attitude records to be converted.
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3. Specify the speed of sound, so that slant range data can be generated
from the measured sounding depths.

4. Choose the navigation records to be converted.
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XTF

The XTF format converter contains options for converting both
bathymetry and side scan.

2 2 CARIS HIPS and SIPS Conversion Wizard - Step 7

=TF
Ship M avigation: | Faw Mavigation Records w |

Attitude
(%) Attitude datagram () Faw navigation datagram

Corvert B athyrmetry

Coarveert: | Muiltibearn w |

Gyro data field : |ﬁ-‘«ttitude Packets v |
Reject soundings using quality flags[w]0 [ ]1 []2 []3

[ ] tultibeamn Filtering

[C3D/ERS]

< Back ” M et = ][ Cancel ][ Help

Ship Navigation and
Attitude

Convert Bathymetry

For both sonar types, you must indicate the field used as the
source for navigation and gyro/heading data.

1. Select from the drop-down list one of the following sources of
navigation data:

Raw Navigation Records
Position Data Records

Ping Header: Ship

Ping Header: Sensor
Header Navigation Records

If you select Raw Navigation Records, the option to set Attitude data
source is activated.

2. Select either Attitude diagram or Raw Navigation datagram.

To convert bathymetry data:

3. Click the Convert Bathymetry check box.

4. Select a bathymetric data format from the Convert drop-down list:

Multibeam
Multi-transducer
Single beam from records {Prim=0} or {Prim=1}:

If there are two channels of data, you can identify which channel
contains the primary data
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Set reject soundings
flags
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¢ Single beam from AUX (1,2,3, or 4).

Note: Benthos C3D data will be converted to two lines:
multibeam and single beam.

The singlebeam HIPS line (with the addition of _SingleBeam
to the line name) will have the same set of navigation and
attitude data as the multibeam line, but the sounding depths
will be single beam data from the XTF sensor AuxAltitude
field.

The Gyro data field options in the pull-down list are determined by
the selection made in the Ship Navigation field. (See “Ship
NAVIGATION AND ATTITUDE” ON PAGE 126.)

+ If the Ship Navigation source is Raw Navigation Records, and
the Attitude source is Attitude Datagram,

« Select either Attitude Packets or CMG from Navigation (Course
Made Good from Navigation) from the drop-down list.

+ If the Ship Navigation source is Raw Navigation Records, and
the Attitude source is Raw navigation datagram,

« Select either Raw Navigation Records or CMG from Navigation
from the drop-down list.

When any of the other Ship Navigation source options are
selected, these Gyro sources options are available:

Ping Header: Ship

Ping Header: Sensor
Attitude Packets

CMG from Navigation
CMG from SSS Navigation
Header Gyro Records

The XTF format attaches quality flags to soundings. For
example, with Teledyne Reson sonars, O represents the lowest
quality and 3 represents the highest quality. You can reject
soundings with a specific flag. These soundings are flagged as
Rejected by Disabled Beam in HIPS.

5. Select a quality flag so the soundings with that specific flag value are
rejected when converted to HIPS format.

If you are converting C3D or QPS data, you can apply filtering
before moving to the next step. See “MuLTiBEAM FILTERING” ON PAGE 128.

If you do not want to apply filtering

6. Click Next to continue to the next step.
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Multibeam Filtering
To apply filters for Benthos C3D or QINSy QPS data

7. Select the Multibeam Filtering check box and click Parameters to
select filtering options.

The Filtering options dialog box is displayed.

CARIS HIPS and SIPS Conversion Wizard - Filtering options

[4] &ngle fiter [Port/Sthd): (30 |-[75 | [30 |{75 |
[+] Bange Filtering : : : tcu: : :

[+] Amplitude Filering =
Statistical Filkering

Threshold: A% sigma= 9544
Sector[5 e |1 (= Harizantal

® Andle = OBinsize |:| i

Diata Thinming

T hinwing Factar: Fy

Benthos C3D data can be filtered so that only the best quality
data is imported into HIPS. You can apply the filter to port/
starboard beam angles.

1. Type arange of beam angles to select the cleanest data from the port
and starboard beams.

All other options are applied to QPS data only.

The Range Filtering option converts soundings within a specified
distance (in metres). Soundings outside of this range are not
converted.

2. Select the Range Filtering check box to implement this option.

3. Click the up or down arrow buttons to select a minimum and maximum
distance.

The Amplitude Filtering option filters soundings according to
amplitude value. For each ping (port and starboard pings are
handled separately), the min/max amplitude values are
obtained, and samples that fall below the selected percentage (0-
50%) are rejected.

4. Select the Amplitude Filtering check box to implement this option.
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5. Click the up or down arrow buttons to select a percentage value for
rejecting soundings.

The Statistical Filtering option controls which soundings in each
swath are considered for conversion. This option calculates the
mean depth and standard deviation within a swath sector or
horizontal bin. It then prevents any soundings that fall outside a
multiple of the standard deviation from being converted.

If Statistical Filtering is used, then the mean within the sector is
re-computed. Ultimately, the soundings are sorted by their
residual from the mean and those closest to the mean are
converted. The actual number of soundings converted from
within each sector is determined by the thinning factor (if used).

6. Select the Statistical Filtering check box to implement this option.

7. Determine a Threshold (multiples of the standard deviation) value by
clicking the up and down arrow buttons.

The equivalent confidence value is displayed as a percentage.

The filtering and thinning methods are executed within a sector
angle interval or a horizontal bin size. The sector angle option
divides the swath into sectors according to degree angles while
the horizontal bin size divides the swath into horizontal sectors
based on a specified across track distance.

Vessel motion and transducer mounting angles are considered
when sector angle and horizontal bin locations are determined.

1. Select the Sector Angle Interval option and choose a degree level (to a
maximum of 10°) by clicking the up or down arrow buttons.

2. As an alternate method, Select the Horizontal Bin Size option choose
an across track distance by clicking the up or down arrow buttons.

The thinning factor reduces the number of soundings converted
on a per swath basis. The thinning factor uses a power of two
reduction control (1/2, 1/4, 1/8, etc.) so that one of two, one of four
or one of eight soundings can optionally be converted per swath
sector.

3. Select the Data Thinning check box to implement the thinning option.

4. Select a Thinning Factor value by clicking the up or down arrow
buttons.

5. Click Next to go to the Convert Side Scan Data dialog box.

Step 8: Convert Side Scan data

If you do not want to convert side scan data, click Next and go to
“CoNVERT DATA” ON PAGE 94.
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. CARIS HIPS and SIPS Conversion Wizard - Step 8

=TF
3 Convert Side Scan
Sanar Channels : 1.2 O34 O14 023
I avigation from; | Fing Header: Ship L7 |
Gyro data field ; | Fing Header: Senzor W |

[ ] Corvert Hidden Data [ ] Apply Image Enhancement

< Back ” Meut ][ Cancel ][ Help

Note: Contact records created in Triton ISIS are also
imported into HIPS when associated XTF data is imported.

To convert side scan data:
6. Click the Convert Side Scan check box.
7. Select one of four Sonar Channels pairs by clicking the radio button.

8. Select one of the following as the source for reading the Navigation
data for the towfish:

* Raw Navigation Records

» Position Data Records

* Ping Header: Ship

¢ Ping Header: Sensor

« Header Navigation Records

9. Select one of the following options from the drop-down list as the
source for reading from the Gyro data fields:

e Ping Header: Ship

¢ Ping Header: Sensor

o Attitude Packets

* Raw Navigation Records

¢ CMG from Navigation

« CMG from SSS Navigation
« Header Gyro Records
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The XTF format flags repeated pings over an area as hidden
data.

10. Select the Convert Hidden Data check box to include this data type in
the SIPS project.

11.To enhance the image by scaling the intensity values, click the Apply
Image Enhancement check box.

12.Click Next.

Step 9: Convert Layback

This dialog box contains options for converting horizontal tow
fish layback or tow cable length distances in side scan data.
There are also options for reading the dynamic depth
information for a remote operated vehicle (ROV).

2 3 CARIS HIPS and SIPS Conversion Wizard - Step 9

=TF
Corveert Layback / CableDut Data

() from Layback: field
(¥} from Cable0ut Field

rultiplier

Calculate zensor depth

= Auwiliany figld — zengor height

Corvert GPS height from | Ocean Tide "
Convert ROY Depth

(3 from Ausiliary field = I:I

(%) from Sensor Depth field

[ < Back ” M et > l[ Cancel ][ Help

13.1f you want to recompute side scan towfish positions in HIPS with the
recorded horizontal layback or tow cable length data, make sure the
Cable Out/Layback box is checked.

14.Select one of the following options:

« from Layback field: The distance from the vessel towpoint to the
towfish.

« from Cable Out field: The length of the tow cable to the towfish.

15.1f you selected Cable Out, enter a number in the Multiplier box to
correct for integer value recording, if necessary.
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GPS Height

If you have stored sensor depth data in an auxiliary field, you
use it to calculate sensor depth. Sensor depth in this case is
equal to the value in the field minus the sensor height.

16.Select the Calculate Sensor Depth check box.
17.Type the number of the auxiliary containing the total measured depth.

The total measured depth and the digitized height of the towfish
are used to compute the depth of the towfish below the
waterline. The towfish depth can then be combined with the tow
cable length data and the vessel's tow point configuration to
compute the position of the towfish.

The GPS Height field indicates the source of the GPS ellipsoid
height data. The source options will vary depending on the Ship
Navigation option selected in Step 7 of the Conversion Wizard.

+ If ship navigation is being read from the Raw Navigation
Records then the GPS height is set to Raw Navigation
Records, and cannot be changed.

If Ship Navigation set to Position Data Records, the GPS
height control shows only RTK Packets, and the user cannot
change it

For all other Ship Navigation selections, the options available
for the source of GPS ellipsoid height data are the RTK Packet
and the Ocean Tide field.

18.1f data is being collected from an ROV (Remote Operated Vehicle),
click the check box to enable the source options for measurement of
vehicle depth.

The auxiliary and sensor depth fields are enabled.

19.Click the appropriate check box to select a source for reading ROV
depth data:

e Auxiliary
e Sensor Depth

20.Type the number of the Auxiliary field (from 1 to 6), if this option is
selected.

Click Next to go to the step in the Conversion Wizard, to “ConverT DATA” on
PAGE 94.
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Sound Velocity Correction

Sound Velocity Correction contributes to a more accurate soundings file
by applying travel time and angle information into across track and depth
values. The process combines transducer orientation and positioning
data from the HVF with Sound Velocity Profile data and applies a ray-
tracing algorithm.

In this chapter...

SOUND VELOCITY PROCESSING ....cvviiviiiiiiiciiieiieiins 134
SOUND VELOCITY CORRECTION ..uuivutivineirniernessneennaninnes 136




Sound Velocity Correction: Sound Velocity Processing

Sound Velocity Processing

HVF

SVP file

Raw data formats such as XTF contain two-way travel time and
beam launch angle data. The Sound Velocity Correction
algorithm uses this data to calculate the length and path of the
sound wave through the water column for each beam.

Sound velocity processing is not available for all types of
multibeam and single beam sonar data. Only those sonar
formats that provide raw travel time and angle from the
transducer are currently supported in HIPS. This includes
multibeam bathymetry from XTF, Hypack, XSE and Simrad EM
formats.

For all other multibeam sonar formats, it is assumed that sound
velocity corrections were applied during data acquisition.

For effective sound velocity correction, the Sound Velocity
section of the HIPS Vessel file must be set up to define the
transducer offsets. These offsets are used in Sound Velocity
Correction, together with the Sound Velocity profile data. (See
“SVP” on pack 47 for these sensor configurations.)

A sound velocity profile contains data on the acoustic velocity of
the water column, in a text file divided into sections defined by
time stamps. This data can be viewed and modified in the SVP
Editor .

The process of Sound Velocity Correction cannot be reversed.
Once it is applied, data cannot be restored to its pre-SVC
state.

Profile selection method

When there is more than one sound velocity profile, the program
can use one of four options for selecting an SVP at the time of
each swath:

* Previous in Time: Select the profile with a time stamp prior and
nearest to the time of the swath.

* Nearest in Time: Select the profile with a time stamp nearest to
the time of the swath. This can either be prior to or after the
time.

Nearest in Distance: Select the profile with a position nearest
the position of the swath. This requires that positions be
included in the SVP file.
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* Nearest Distance Within Time: Select the profile with a position
nearest to the swath and has a timestamp nearest the time of
the swath within a selected range.

The following diagram demonstrates the relationship of the
profile options to the time/location of the swath.
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AN
P1=Previous in Time P3=Nearest Distance Within Time
P2=Nearest in Time P4=Nearest in Distance

P1, P2 and P3 all are calculated within a time period. P4 is
calculated independently of the time period.

| Swath

Time

P1 P2 P3 P4
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Sound Velocity Correction

Menu

Process > Sound
Velocity Correction

Tool

-

The sound velocity correction process uses a ray tracing
algorithm to apply the sound velocity profiles. You can use either
regular attitude data or smoothed data for applying vessel
motion data to the ray-tracing algorithm (see “AtTiTupe FILTER” ON
PAGE 286).

The SVC process will select the profile to apply based on the
method you select. You can also choose to apply the last method
used.

It is recommended that sound velocity correction be applied
to bathymetry before cleaning the data. Whenever SVC is
applied, the Merge command should also be applied to the
data

To apply Sound Velocity Correction:
1. Select a track line or group of track lines.
2. Select the Sound Velocity Correction command.

The Sound Velocity Correction dialog box is displayed.

Sound Yelocity Correction §|

[]Load new SWP file

Frafile zelection method

Previousz in time w

Uze Surface Sound Speed if available

[ ] Perfarm an additional recomputation of the steered beam angles
bazed on a new surface zound speed that will be interpolated
from the zound welocity prafile [for compatible spstems anly].

Options
[ ] Apply Delayed Heave

Select smoothed zenszaors to be applied

[ ]1Heave []FRol
[ ] Fiteh [ ] Delta Draft
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Profile selection method

Use Surface Sound
Speed

Sound Velocity Correction: Sound Velocity Correction

SVC will use either the sound velocity profile from your
converted data, or the last SVP applied to the data. You can
choose to load another profile, and you can edit a profile to use.

To use a new profile:

3. Select the Load new SVP file check box, and click Select to choose an
SVP file.

The “Browse for SVP file” dialog box is displayed.

4. Select the file you want, or type the file path in the File Name text box.
The default directory is ...\Hips\Svp.

5. Click Open.
The file name and path is displayed in the text box.

If you want to edit the data, click Edit to open the SVP Editor.
(See “Epit SVP DaTA” oN pPace 140.)

When there is more than one sound velocity profile for the data,
HIPS can use one of four options for selecting an SVP.

6. Select a method from the drop-down list:

« Previous in time - Apply the SV profile that was taken just prior to
the recording of the survey data.

« Nearest in time - Apply the SV profile that was taken closest in time
to the recording of the survey data.

* Nearest in distance - Apply the SV profile that was taken closest to
the area where the survey data was recorded.

¢ Nearest distance within time - Apply the SV profile with a position
that is nearest to the swath and has a timestamp that is nearest to
the time of the swath, within a selected range.

You also have the option of applying the last correction method
last used on each line, to the currently selected data.

7. Select Last used method to apply the last selected profile method to
the current SVC.

If a line has not had SVC applied previously, attempting to use Last
used method for correction will cause the process to fail. In this
case, choose another SVC method.

For systems which employ a flat transducer design, it is critical
for the beam-forming electronics to know the exact sound speed
at the location of the transducer. Therefore a sound speed probe
is installed at the transducer. When this surface sound speed
data is available, HIPS converts it and stores the time series
data in the SSP file (in the line directory). This data can be
displayed in the Attitude Editor.

When HIPS performs sound velocity correction, the SSP data, if
available, is retrieved and "inserted" into the Sound Velocity
Profile (SVP) at the location of the transducer depth, replacing
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Apply Delayed Heave

Smoothed Sensors

the interpolated sound speed value at that depth. Ray-tracing
then starts from that location.

To use available SSP data in sound velocity correction:

8. Select the Use Surface Sound Speed if available check box in the
dialog box.

[ ]Uze Surface Sound Speed if available

[] Perfarm an additional recomputation of the steered beam angles
bazed on a new surface sound speed that will be interpolated
from the sound velocity profile. [far compatible systems only).

There are times, however, when the SSP data is not correct,
causing the beam-forming electronics to erroneously compute
beam angle data. If you determine that this has happened, you
can enable the option to recompute beam angles. The recorded
SSP (known to be incorrect) along with the sound speed
interpolated from SVP (assumed to be correct), will be used to
compute new beam angle data. Ray-tracing will then proceed
without insertion of the SSP into the SVP.

To use the available SSP data only to compute new beam angle
data:

9. Select the Perform an additional recomputation check box to re-
compute the steered beam angles based on a new surface sound
speed that is interpolated from the sound velocity profile.

Only certain systems support the recomputation of the steered
beam angles. These include: Simrad EM 12/120/2040/3000-3008/
3020/300/710/122/302 (except when using SimradSVC Licenced
dll), Atlas SURF, Geoacoustics RDF, Teledyne Reson 7K (when
using the 7004/7006 depth records), Benthos C3D and
SWATHplus.

In previous versions of HIPS, SVC used TrueHeave data in place
of regular heave data when TrueHeave was available. Do not
select this option if you want the original heave data to be
applied.

10.Select Apply Delayed Heave to apply delayed heave values instead of
regular heave.

If you choose this option, and no delayed heave data is available,
there will be a warning message in the Output window, and
regular heave data will be used instead.

11. Select which smoothed sensor data is to be applied during sound
velocity correction: Heave, Pitch, Roll, Delta Draft. (Sensor data can be
smoothed in the Attitude Editor. See “FILTER AND SMOOTH” ON PAGE 16).

Note: Waterline values are not interpolated during SVC.
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12..Click Process to apply the SVP file to the selected lines.

Lines which have been SV Corrected will be displayed in the
Display window in the Not Merged colour (as set in the
Properties for the Ship Track Lines layer).

As well, the SVP Corrected field in the Selection tab will show
“Yes” for any selected line to which SVC has been applied.
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Query Applied SVC Profiles

Query lines

Process Log

Colour by SV Profile

Display profiles

You can confirm whether SVC has been applied, and see which

profile has been applied to which lines, by:
querying the SVC status of lines in the Selection tab
* examining the logfile.xml.
+ display the SVP files as background data
* colour coding line display by SV profile
To query lines which have been sound velocity corrected:
1. Select lines in the Display.
Selected lines will be listed automatically in the Selection tab.
2. Scroll through the Selection tab to the SVP Corrected column.

A “Yes” value in the column indicates that the line has been SV
corrected.

Select SoundVelocityCorrect in the leftmost column of the Process
Log. This will display profile information in the right column of the
window. See also Process Los Winoow in the Reference Guide.

You can also determine which profiles have been applied to lines
by turning on the Colour by SV Profile property.

To view the profiles that have been applied in SVC:

1. Select the Ship Track Lines layer in the Layers tab.

2. Open the Properties window.

3. Set the Colour by SV Profile value to true by selecting the check box.
4. Refresh the Display.

All the lines will display a colour for each cast, as in the
following example.

W

e

SVP files can be opened as background to a project, in order to
see which profiles have been applied. To view the SVP files:

1. Select the Open Background Data command.
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= | File > Open
c
= | Background Data 2. In the Open dialog box, browse to the location of the SVP file that was
applied to the lines.
3. Click Open.

The open file displays the various profile locations, as in the
example below.

Portsmouth2(01 307-312.5vp
2000-11-02 13:35:00.00

Portsmouth2001 307-312.svp
2000-11-02 TH:29:00.00

Portsmouth2001 307-312.5vp
20004206 17:52:00.00

TR I 20T-117 < e
I nIlsi !IH'.'II" :_II{"I _:"l, ) 1}| - vp Portsmouth2001 307-312.5vp @
UM _I. LG I _'I'l. L) _"“':”:'-II-“{'I I"]'_“‘-I:””_”” L
Portsmouth 2001 3

2000-11-02 14::

—
—

-

—

If the SVP values are not displayed, make sure that the colour
set for Tide / SVP in Tools > Options > Display tab is not set to
the same colour as your Display window background.

Edit > Sound Velocity
Profiles

&

Menu

Tool
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Correct for Tide

Tidal data must be loaded for every track line to generate final depths.
Tide files can be edited or new files created using Tide Editor.

In this chapter...

LOAD TIDE cuuiitiiieiii et e e e e 144
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Correct for Tide: Load Tide

Load Tide

Menu

Process > Load Tide

Tool

Tidal observation data must be loaded for every track line before
the Merge process can be executed. Tide data is used to generate
final depths relative to the tide datum by subtracting the tide
from the sounding depth.

There are two options for tide loading:

+ load a *.tid file to apply tide observations from a single
station. (For information on these files, see “Tibe FiLes” on
PAGE 146.)

+ load a *.zdf file to apply tide observations from multiple tide
stations to a tide zone. (For information on these files, see
“TipE ZoNE FILES” ON PAGE 146.)

To apply tide observation data to selected HIPS track lines,
1. Select the track line(s).

2. Select the Load Tide command.

The Load Tide dialog box is displayed.

Load Tide X

Tide file

D:YHIPS datasiTidetH_11014C0RF. zdf

[ ]weighted averaging [ ]compute errors

[ Load l [ Cancel ] [ Help ]

3. Click Browse... to choose a tide (.tid) file (single station data) or a tide
zone (.zdf) file.

4. Click Open.
The tide file name is displayed in the field.

5. [Optional] To revise the contents either type of tide file, click Edit to
open the Tide Editor.

If you are loading a tide zone (.zdf) file, you have the option of
applying weighted averaging from multiple tide stations.
Weighted Averaging gives priority to data from the closest tide
station.

6. Select the Weighted Averaging check box to apply this option. (see “Tipe
STATIONS AND WEIGHTED AVERAGE” ON PAGE 148). If the selected tide file
doesn’t contain any averaging options, this option is not available
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7. Select the Compute Errors check box to have the Load process save
computed errors to a tide error file for each line. These tide error files
will then be used in computing TPU. If the selected tide file does not
contain any error parameters, this option is unavailable.

8. Click Load.

The tide data is loaded into the selected track lines from the tide
zone definition file.

Load Tide status

To determine if tide has been loaded for a line or lines:
1. Select the trackline(s).
2. Select the Selection tab.

The Selection tab will display line data for the selected line(s) in
columns.

The Tide Loaded column shows “Yes” when tide has been loaded
for the selected line(s).

The GPS Tide column shows “Yes” when tide has been loaded
for the selected line(s).

The Tide Applied column can display one of four values:

* None: No tide has been applied (Merge has never been run,
and no ProcessedDepths exist.)

* Observed: The line has been Merged, and choose to apply
Observed tides from loaded TID file(s).

* GPS: The line has been Merged, and a GPS tide file has
been applied.

Zoned: The line has been Merged, and a previously loaded
ZDF file has been applied.
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Tide Files

When tide observations from a single station are applied to a
track line (or lines), the time extent of the line(s) is used. The
illustration below shows tide values from a single station applied
to three selected track lines, based on the time each line was
recorded.

275
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Time ——»

Tide data from a single station is loaded from files with the
extension *.tid. These files can be created or edited in a text
editor (such as Notepad), or with the Tide Editor.

HIPS supports a standard Canadian Hydrographic Service tide
format called COWLIS, as well as two NOS/NOAA formats and
the NHS file format. HIPS also supports a basic format
consisting of just the required date, time, and tide values.

Track lines in areas without water level changes, such as rivers
or lakes, must also have a tide file. In this case, or if tidal data
cannot be obtained, a “zero tide” file—where all tide/time values
are zero—is used so merging can proceed.

All tide files, including zerotide.tid, are located by default
.. \Hips\ver\Tide.

For more detail, see ““Tioe FiLe FormATS” ON PAGE 147 in the
Reference Guide.

Tide Zone Files

When tide observations from multiple tide stations are applied
to a line or lines, tide zones are used.

Where a survey line falls within two or more tide zones, the tide
data to be loaded for each part of a line is determined by the zone
in which that part of the line falls (as illustrated below). Note
that the tide zones do not overlap each other.
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File > Open
Background Data

Menu

Correct for Tide: Tide Files

AL\ Tide station

|7 Survey lines

| 7

J -1/

i

=2/

Tide station

Zonel \ Zonez2

A

Tide station

The tide data file must span the entire time frame of the track
line. The time zone of the tidal observation data must match the
time zone of the survey data to which it will be applied.

The output from the Load Tide function (see “Loap Tioe” oN
PAGE 144) attaches a binary HIPS tide-time series to each track
line.

The tide zone option assigns tide observations to track lines from
multiple tide stations based on the time period in defined
geographic zones.

Each tide zone is defined by a closed polygon with tide, time and
range corrections for a primary station, plus up to three backup
secondary tide stations. Tide zone should not overlap each other.

HIPS uses a Zone Definition File (with the extension *.zdf) for
defining tide zone data. This is an ASCII file and can be
prepared with any text editor.

For complete description of the ZDF format, see “Tipe Zone
DeriniTioN FILES” on Pace 153 in the Reference Guide .

Display tide zones

Tide zones and station locations can be displayed as background
data.

1. Select the Open Background Data command.

A standard Windows Open dialog box is displayed.

2. Navigate to the desired tide zone file (*.zdf).

3. Click Open.

The outlines of the tide zones, and their labels, are drawn in the
Display window. The tide zones file is listed in the Layers tab of
the Control window.
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Tide stations and
weighted average

When an average tide is calculated from multiple tide stations,
the weight given to a tide station’s data is inversely proportional
to its distance from the vessel at that time. In other words, the
further a station is from the survey line, the less weight is
accorded to the data from that station.

Tide Editor

Tide Editor presents tide file information in both graphical and
tabular formats. You can use the editor to edit an existing file or
to create a new tide file to apply to survey lines before the Merge
process.

Tide Editor is a separate application that launched from the
HIPS and SIPS interface.
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GPS Tide

Process > Compute
GPS Tide

Menu

Correct for Tide: GPS Tide

The Compute GPS (Global Positioning System) Tide function
provides an alternative to normal tidal observation for reducing
soundings to the sounding datum. A single sounding datum
height, or a datum model file with a grid of datum heights, can
be applied with the GPS height during the computation.

As of HIPS and SIPS 8.0.3, any open surface layer or TIN layer
can be selected as the input “model” for computing GPS tide.

For details on sounding datum models and a sample *.info file,
see “GPS Tipe FOrRMAT” oN PAGE 156 and “INFO riLe” on pace 160 of the
Reference Guide.

To compute GPS tide:

1. Select a track line or group of track lines.

2. Select the Compute GPS Tide command.

The Compute GPS Tide dialog box is displayed.

Compute GPS Tide X

=4l | @ 3
goatoem B
Type Dratum Model

Model

Info File

Coordinate Reference Syskem

E Options

Smooth PS5 Height [] False

antenna Offset [] False

Dvnamic Heave []False

MR Remaokte Heave [] False

Dwnanic Draft [] False

Water Line []False

water line From Installation Parameters [ ] False 3

Height Correction n

Time offset 0.0 o~
Datum

Daktum propetties,

Cancel ] [ Help
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When a surface is used as the datum model, an elevation
attribute must be set. This can be selected from a drop-down list
in the Attribute field.

When parsable ASCII file is used as the datum model, but is not
recognized as a known format, you must also open a *.info file
that will control the parsing of the ASCII data. As well, a
coordinate system must be selected. The Info File and Coordinate
Reference System fields are enabled so that you can enter this
information.

3. Inthe Type field, select either Single Value or Datum Model as the type
of datum to be applied.

4. If Single Value is selected as Type, enter a single datum height value in
the Value field to apply a single distance from the ellipsoid to the
antenna.

5. If Datum Model is selected as Type, use the drop-down list in the Model
field to select a currently open surface, or to select <Browse> and open
a model file. The field will display the surface name, or the filename of
the model file.

If you have selected a surface as the datum, select an appropriate
attribute from the list in the Attribute field.

If you have selected a datum model file of an unknown format, click
Browse button in the Info File field to select the appropriate .info file.
This field is disabled if the selected file is a known format with an
available info file (which will be applied by default).

In the Coordinate Reference System field, click the Browse button to
open the Select Projection dialog box and set the relevant projection.

6. Select the check boxes or type in values to apply the following options
during the process:

Smooth GPS Height | Set to “True” to apply smoothing to GPS height.

Dynamic Heave Set to “True” to apply dynamic heave (either regular vessel
heave, or delayed heave, if it exists).

MRU Remote Heave | Set to “True” to apply remote heave resulting from
vessel roll/pitch on an offset-mounted MRU.

Dynamic Draft Set to “True” to apply dynamic draft (as a result of
interpolating the draft table in the HIPS Vessel File
(HVF), or as stored in HIPS as time series data).

Water Line Set to “True” to apply the waterline offset in the HVF.
Water Line from Set to “True” to apply the waterline value from the
Installation InstallationParameters.xml file generated by the
Parameters converter.

Height Correction Type an amount as a static offset to the GPS antenna.
Time Offset Type a value in seconds to apply as a time offset.

7. Click OK to apply.
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The GPS Tide is calculated for the selected line(s). The settings
in the dialog box are saved in a GPS Tide file in the line
directory.

You can open and view the GPS tide data in the Attitude Editor
(“AtTiTupE EDITOR” ON PAGE 9).

Sounding datum model files in gridded binary (.bin) or ASCII
(.xyz) format can be opened in HIPS and SIPS as background
data. See “Open Backerounp DATA” on PaGe 46 1n the Reference Guide.
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Compute TPU

Total Propagated Uncertainty (TPU) is used to assign a horizontal error
estimate (HzTPU) and a depth error estimate (DpTPU) to each sounding.

In this chapter...

ToTAL PROPAGATED UNCERTAINTY ..vuuieviineeeeeieerenieeeenn. 154
COMPUTE TPU ..o 156
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Compute TPU: Total Propagated Uncertainty

Total Propagated Uncertainty

Total Propagated Uncertainty (TPU) is derived from a
combination of all individual error sources. The following errors
(among others) contribute to TPU:

* nav/gyro/heave/pitch/roll/tide errors
+ latency error estimate
* sensor offset error estimates
individual sonar model characteristics
TPU is essential for the following functions:

creating S-44 or S-57 compliant datasets (see “TPU FILTERING” ON
PAGE 159)

+ calculating Bathymetry Associated with Statistical Error
(BASE) Surfaces weighted by uncertainty (see “UNCERTAINTY
WEIGHT” ON PAGE 189)

Error values are located in the vessel file for the survey and the
DeviceModels.xml file in ...\HIPS\System. Other errors are
directly entered in the Compute TPU dialog box.

The following sonar error-models in the DeviceModels.xml have
been tested by the University of New Hampshire (UNH).

Atlas Hydrosweep DS
Elac Nautik 1180
Seabeam 2112
+ Teledyne Reson SeaBat 8101
+ Teledyne Reson SeaBat 9001
* Teledyne Reson SeaBat 9003
Teledyne Reson SeaBat 8125
Simrad EM300
Simrad EM1000
* Simrad EM1002
* Simrad EM3000
* Simrad EM3000D

Other sonars listed in the file may make assumptions that could

produce less rigorous results than these error models supplied
by UNH.
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The Compute TPU function must be performed after Sound
Velocity correction. Whether it is applied before or after
Merge will depend on the workflow you are following. When
you compute TPU it will always be done on the Observed
depths, therefore tide and draft offsets will not affect the
values.
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Menu

Process > Compute
TPU

Tool

4]

—

Compute TPU

The Compute TPU (Total Propagated Uncertainty) command
applies Horizontal TPU (HzTPU) and Depth TPU (DpTPU)
values to each sounding in the observed depths.

DpTPU is the uncertainty associated with the depth value of a
sounding. It is a random error and is scaled to 95%
(1.96 sigma).

HzTPU - The uncertainty associated with the position of a
sounding. It is a random error and is scaled to 95%
(1.96 sigma).

The HzTPU and DpTPU values are stored line-by-line with
indexing to profiles and beams. You can view the specific error
values for individual soundings by querying the soundings in
Swath, Single Beam, or Subset Editor. The HzZTPU and DpTPU
values are displayed in the Selection tab.

Static errors (such as those related to sensor position) that are
used to compute the TPU are read directly from the project’s
vessel file and from the DeviceModels.xml file. These errors are
directly entered in the TPU computation.

Dynamic errors due to tide and sound velocity values, which can
change from time to time, are entered via the Compute TPU
dialog box.

1. Select a track line in the Display window so it is highlighted.
2. Select the Compute TPU command.
The Compute TPU dialog box is displayed.

X]

Compute TPL

Suryvey specific parameters

Tide walues: Measured | 0 m Zoning | O m
Sound Speed values: Measured | o mjs  Surface| o /s
|:| Sweep specific parameters Uncerkainkty Source
Peak to Peak Heave: ] (3) Vessel Settings
Maz Rall: deg () Error Data
Max Pitch: deg

3. Inthe Tide Values fields, enter the vertical uncertainty values due to tide.
These will be applied to all lines being processed.
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The Measured offset is the error value for the tide station. It is
equivalent to the standard deviation of the TideGauge
measurements.

The Zoning offset is the vertical uncertainty value in range
calculation for a tide zone file. (HIPS does not model the TPU for
the tide zone. Instead a single user-defined single value may be
used here.)
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4. Enter error offsets for Sound Speed Values.

* The Measured offset value is used in computing range error to
compensate for inaccuracies in SVP measurements.

e The Surface offset value is used to account for errors in surface
sound speed measurements that alter the beam angle. (This
parameter is only applicable to systems that require accurate
surface sound speed measurements.)

Transducer motion offsets for sweep surveys are entered in the
Sweep specific parameters fields.

5. Type the estimated observed heave offset in the Peak-to-Peak Heave
field.

6. Type the roll values for the transducers in the Max Roll field.
7. Type the pitch values for the transducers in the Max Pitch field.

You can use previously loaded RMS data in the TPU
computation instead of data from the vessel file.

8. Select Vessel Settings to use vessel data. (If you select Vessel Settings
and RMS data has been loaded it will not be used.)

9. Select Error Data to use RMS data.

If you select Error Data and no RMS data is available, vessel settings
will be used.

If you select Error Data and one or more of the RMS data attributes
are not available, then a zero value will be used for the missing
attribute.

Note: If you choose to use RMS data in computing TPU, and
true heave RMS has been loaded (via the Load True Heave
process), Compute TPU will override the Down/Heave RMS
values loaded from the Load Error Data process, and use the
true heave RMS data loaded with Load True Heave.

10.Click Compute.

The results are displayed in the Output tab of the Worksheet
window. A log file is also created showing the results.
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q’::; Tools > Set Filters
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Compute TPU: TPU Filtering

TPU filtering can be applied with one of the HIPS and SIPS
automatic filters. Flittering parameters are set in the Set Filters
dialog box and applied using the Apply Filters command.

The filter compares the HzZTPU and DpTPU values for each
sounding against the depth and horizontal error limits for a
specific S-44 survey order, or S-57 zone of confidence (CATZOC)
attribute. All soundings with HzTPU and DpTPU values outside

those limits (set by International Hydrographic Organization

(IHO) standards) are rejected (or accepted).

To set TPU filters:
1. Open a project.
2. Select the Set Filters command.

The Set Filters dialog box is displayed.

Set Filters @

Load Flter file: |

- Logic
* Reject

[~ HO
~ Standard -

epth

™ Accept

&+ |40 5-44 Wi m
£ |HO 557 CA Ma:-ci‘mm:li m

l‘ Browse. . I

Ciiical TPU | Swath/Sweep | Single Bear | Atitude |

Hesizontal
I

D
& [r)

r\'l-:-_"-

= Order

| Order;;

|
|
|
|
|

€ Uzer defined

Cl=ar | Save.,, | Save As.. |

Clozs Help

3. Select the TPU tab.

The TPU filter fields will display any values previously entered.
Parameters set in these fields are retained until you change

them or load a saved filter file.

4. [Optional] Select an existing HIPS Filter File from the list or click

Browse to select a file.
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If you load a filter file, all the values used in that file are shown
in the fields. You can change any of the values.

5. Select either a Reject or Accept logic command to apply to the filtered
data.

6. Select the IHO check box.

This will enable the TPU filter so the values will be applied to
data when the Apply Filters command is used.

7. Select the standard to apply, either IHO S-44 or IHO S-57 CATZOC, and
complete data in the appropriate fields.

Depending on which you select, the dialog box is refreshed to
display the options associated with that standard.

W IHD S-44
Ctandard [ Drepth Lirrit

& IHO 5-44 Minmum: [ m

( IHO 557 CATZ0C Masimur: | m

a[m]Depth mHu:urizu:untaI o

* Special Order | 0250 | 0008 | 2000 | 0

£ Order1a | | | |

" Order 1b | | | |

" Order 2 | | | |

" User defined | | | |
W IHD S-57
Standard [ Depth Limit

 HO 5-44 Minioum: | om

' |HO 5-57 CATZOC Masimur | m

. [m]Depth . mHDriZDntal

& A | 0500 | 1.000 | 5000

C h2 | | |

o | | |

o | | |

" Uzer defined | | |

Each survey order or zone of confidence contains the following
fields:

* a: constant depth error (i.e. the sum of all constant errors)
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* b: factor of the depth dependent error
m: position limit for horizontal errors

%: percentage of depth used to calculate horizontal error (S-44
only).

Depth error limit To calculate the error limits for depth accuracy, the constant
depth error (a) and the factor of the depth dependent error (b)
are combined with depth (d) and the depth dependent error
(b * d) in the following formula:

Error limit for depth accuracy = 4,/52 + (b x d)z

When the filter is run, soundings with a vertical uncertainty
outside the error limit for the survey order or zone of confidence
are rejected (or accepted).

Horizontal error limit To calculate horizontal accuracy, the limit for horizontal
error (m) and (if applicable) the depth percentage (%) for the
selected survey order or zone of confidence are compared against
a sounding’s HzTPU. Soundings with a horizontal uncertainty
outside the limits are rejected (or accepted).

Values entered in the TPU filter will be retained when the dialog
box is closed. However, you can also save the settings in a HIPS
Filter File (hff) for use on other data.

8. Click Save As to save the settings to a filter file.

9. Click Close.

Your filter can now be applied to your data using the Apply
Filters command.

Apply Filter

To apply the filtering values set in the Set Filters dialog box:

Enable the TPU filter by selecting the IHO check box in the
1. Select either the ISO 2-44 or S-57 CATZOC options.
The IHO frame of the TPU tab is refreshed to display the S-44

survey order options (Special Order, Orders 1a, 1b, 2) or the S-57
zones of confidence (see above).

You can apply filtering to a selected depth range by entering the
maximum and minimum soundings for that range. Leave these
fields empty to apply filtering to every sounding along the track
line.

2. Select the Depth Limit check box to apply the filters to a depth range.
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Menu

Tools > Apply Filters >
Selected Lines/All
Lines

Tool

3. Type depth levels in the Minimum and Maximum fields to set a range for
the filters.

4. Select a survey order or zone of confidence option.

All fields in the User defined option are activated when this option
1s selected.

5. Type Depth and Horizontal values.
6. Run one of the Filtering commands.

For other automated filters, see “AtTiTube FILTER” ON PAGE 286,
“AuToMATIC FILTERING” ON PAGE 325, “SINGLE BEAM FILTERING” ON PAGE 105,
and “ProTect CRITICAL SOUNDINGS” ON PAGE 304.)

162

CARIS HIPS and SIPS User Guide



Process > Load Error
Data

Menu

Compute TPU: TPU Filtering

Load Error Data

Use this process to override error values in the HIPS Vessel File
with real-time error values. The Load Error Data process
generates a HIPS RMS (root-mean-square) file which can be
used in TPU computations.

Applanix POS MYV files and Applanix POSProc files contain real-
time attitude, navigation and RMS error values recorded during
survey. This means that different error values are recorded for
different conditions, resulting in more precise error estimates
than the static error values recorded in the HIPS Vessel File.

The files must be timestamped with valid GPS entries to fix the
time of the data, and must contain the Julian date of the day the
data was acquired in the form: YYYY-JdJdJ-filename or filename
YYYY-JJdJ

1. Select a track line in the Display window.
2. Select the Load Error Data command.

The Load Error Data dialog box is displayed.

X

Load Error Data

File Lizt
CACARISYHIPSATIMHDCS_DatabFunde20114Fundyese

Add...

Femove

Feference ‘week

Drefault |:|

Impaort Data
Position RS 1.0000| seconds
Wertical RMS
© Dowin 1.0000| seconds
) Heave
[ ]Roll RS geconds
[ | Fitch RiMS seconds
[ Gyro RM3S seconds
Options
[ ] &pply ta all partially covered line.
Allow gap between records.  Masimun: 0.4000| seconds
[ Apply Time offset: SRR

CARIS HIPS and SIPS User Guide 163



Compute TPU: TPU Filtering

Reference Week

Import Data

Options

3. Click Add to select files. You can load either POS MV files OR load
POSProc files, but not both at the same time.

4. To remove a file from the File List field, select the file and click Remove.

Reference weeks start on Sunday at midnight and are time-
stamped in GPS seconds, starting at 0. If the survey week runs
from, for example, Wednesday to Tuesday, the start day for the
survey week can be set, so Sunday is “rolled over” and data for
the full survey week is applied.

5. [Optional] To accommodate a GPS week rollover event, click Select
Day and select the start date from the calendar. This will enter the
Julian date.

Choose which error records in the Applanix files you want to
import into the line by clicking on the appropriate check boxes.
Then enter an output interval (in seconds). This value
determines how frequently the data is written to the HIPS RMS
file.

6. Select Vertical RMS to load vertical RMS data, then select one of the
following alternatives:

e Down to load Down RMS data stored with Group 2 records, or
¢ Heave to load Heave RMS data stored with Group 111 records.

7. Select Roll RMS, Pitch RMS, Gyro RMS to load roll error, pitch error and
gyro error values from the Applanix files to the track line.

8. Type an output interval.

9. The Apply to all partially covered line option will load the error data even if
the data does not cover the entire line.

10.Select the Allow gap between records check box to limit the interval
allowed between consecutive data records in the file. If an interval
exceeds the amount specified in the Maximum field, the data will not be
loaded and the process will stop.

11.If the time stamp does not match the time stamps in the project, you
can select the Apply Time offset option and enter a time value (in
seconds).

12.Click Load.
The Output tab displays a summary of the records loaded.

Total Position Error records applied: 112 |
| Total Down Error records applied: 0 |
| Total Heave Error records applied: 215 |

Total Roll Error records applied: 112
l Total Pitch Error records applied: 112 l
| Total Gyro Error records applied: 0 |
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SBET files loaded

Process > Detailed
Line Query

Menu

Compute TPU: TPU Filtering

Use the Detailed Line Query function to confirm which files have
been loaded:

1. Select aline or lines in the Display window.
2. Select the Detailed Line Query command.

This opens the Detailed Line Query window, displaying the
records for the selected line(s) in columns.

3. Scroll through the table to the SBET RMS File column.

The Load Error Data process generates a HIPS RMS file. If this
RMS file exists, the name of the SBET file used to generate it,
will be displayed in this column. If no RMS file exists, the text
"#** Not Loaded ***" is displayed.

Only newly loaded SBET RMS data stores the file name. Data
loaded previously will only show a blank field.

See also “DetaiLep LiNe QUERY” ON PAGE 274,
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Merge

The Merge process converts along track/across track depths into latitude,
longitude, and depth by combining the ship navigation with the horizontal
and vertical offsets from the HIPS vessel file. This geographically
references the sounding position and depth.

In this chapter...

MERGE PROCESS .. ccvvniiiiieiiiie e 168
APPLY MERGE....ccvuiiiiiieeiii e e e e e e s e 170
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Merge: Merge Process

Merge Process

Once Sound Velocity Correction has been applied, (see “Sounp
VEeLocity CorrecTioN” oN pAGE 136) the final sounding depth and
geographical position needs to be calculated. This is done in the
Merge process.

Trackline data must be Merged before BASE surfaces can be
created and before surface cleaning can be performed.

Merge takes into consideration pertinent vessel configuration

offsets and the following values, many of which are set in the
HIPS Vessel file:

+ Navigation

* Gyro - based on the settings in the HIPS Vessel file.

* Dynamic draft - based on the settings in the HIPS Vessel file.
Smoothed sensor data
Waterline (if not applied in the SVC process)

Motion data: Heave, Pitch, and Roll (if not applied in the SVC
process)

* Tide or GPS tide

* Delta draft
Refraction coefficients
Observed depths
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Tide
\ Depth to Transform
Observed chartdatum " Depth Positions
Depths < /'
@
g e Across Track
Navigation =——— e :‘ta:‘.’;ﬂbn ——  Along Track
5 I to
o Lat/Long @
Gyro | — ;51-. . Inte&pc;l:cad ;"..
@ 2 y
Heave S—— 5 | interpolated _ |
ol Heave
=
=
Pitch | | | Interpolated
T Pich T
Rol | —_— Intergﬂnlllated

The following operations take place when merging:

* Recorded sensor information is compensated for constant
time errors as noted in the vessel file.

* For each time-tagged depth record, the position for the centre
of the swath profile is calculated based on the interpolated
position fix at that time.

For each depth record, the position of the sounding is
calculated, based on the profile centre position and any gyro/
heave/pitch/roll corrections that are appropriate (this is echo
sounder system dependent).

Tide is interpolated and applied to each depth record.
Draft is applied.

A processed depths file is created for each line. This file contains
the final computed geographic position for each depth record.

If any of these offsets or parameters is changed the data must be
Merged again.
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Apply Merge
Lines must have tide loaded before they can be merged.

To apply Merge:

1. Select a line or group of lines.

2 | process > Merge 2. Select the Merge command from the Process menu or toolbar.
D
= The Merge dialog box is displayed.
s |
= - )
Merge E|

Options
[ | &pply Refraction Coefficients
[ apply GPS Tids
[l apply Delaved Heave

Select smoothed sensors to be applied

Cayro [ sow
[JHeave [ ] Delea Draft
[ ]Piteh [ ]aPs Tide
[ Jrall [Tide
Merge l [ Cancel ] [ Help

3. Select the Apply refraction coefficients check box to apply any data
created in Refraction Editor. (See “CoRRECTION FOR REFRACTION
ARTIFACTS” ON PAGE 334)

4. Select the Apply GPS tide check box to use GPS tide data instead of
tidal observation data.

5. Select the Apply Delayed Heave check box to apply delayed heave
values instead of regular heave.

If you choose this option, and no delayed heave data is available,

there will be a warning message in the Output window, and
regular heave data will be used instead.

If you have a SmoothedCoefficients file (see “FILTER AND SMOOTH” ON
pact 16) for a sensor, you can apply this file during merge to
smooth selected sensor data.

6. Click the check box beside a sensor to select the appropriate data that
is to be smoothed during Merge.

7. Click Merge.
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You can view the progress of the Merge process in the Output
tab of the Worksheet window.

The Merge is now complete. Other functions requiring geo-
referenced soundings can now be used such as the Subset Editor,
Surface Cleaning, BASE Surface and others. The settings in the
dialog box are remembered by the application.

If aline is merged and then changes are made to the sensor
data used by merge, the track line is marked in the Project
tab with the Outdated icon. As well, the Outdated field for
that line is set to “Yes” in the Selection tab. An Outdated
track line must have Merge applied again.
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Delta Draft

Menu

Process > Load Delta
Draft

The Load Delta Draft function lets you import your model for
dynamic changes in draft and have these changes applied to the
soundings during the Merge process. Delta Draft represents a
change in draft that is positive as draft increases and negative
as draft decreases. The data, which is loaded from a ASCII text
file, overrides the Dynamic Draft information in the vessel file.
The Delta Draft value is interpolated between timestamps in
Merge and added to the Observed Depth to obtain the Final
Depth.

The input format for the Delta Draft text file is similar to the
COWLIS tide format. Each record is in the following format:

YYYY/MM/DD HH:MM:SS.SSS 1.234

The Delta Draft function can also be used to load recorded depth
versus time data for an underwater platform on which the
multibeam sonar is mounted, such as a ROV (Remote Operated
Vehicle) or AUV (Autonomous Underwater Vehicle), or a towed
vehicle.

1. Select the track line(s).
2. Select the Load Delta Draft command.
The Load Delta Draft dialog box is displayed.

Load Delta Draft E|

Drelta Diraft
Select delka draft file :

[ Load l[ Cancel ][ Help ]

3. Type the path of the file or click Select to locate the file.
4. To make changes to the file, click Edit.

The file is opened in the default text editor (such as Notepad).
Make any changes and save the file.

5. Click Load.
The delta draft is loaded into the line folder.
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Create Field Sheets

Field sheets in HIPS and SIPS are used to organize data products
created from cleaned and processed bathymetry and side scan data.

In this chapter...

CREATE A FIELD SHEET cevvviiiieieeeeeeee e 174
OPEN AND CLOSE FIELD SHEETS .vuvivvviiiiivieeiiieeeeiies 179
SET FIELD SHEET PROPERTIES ..uivviiiiiiiiciiciiieiieiis 181

FIELD SHEET PROJECTION GRID ...vvvviiviiiiiiiieiieiin, 182




Create Field Sheets: Create a Field Sheet

Create a Field Sheet

Field sheets have a role in almost every process in HIPS and
SIPS. They are essential for the creation of BASE surfaces. The
image below illustrates a newly created field sheet over an area
of track lines.

= W3, HIPS Data
w| 1= Ship Track Lines
w| 26, Critical Soundings
W [] Wom-19-9

E General

Symbolize lines [ False

Line Weight

Feady

Menu

Process > New Field
Sheet

1]

2 of 8 zelected 1:3708 260238 [mi]

A field sheet consists of a data directory with a field sheet
definition file and a CARIS file for storing vector products. The
definition file contains information about the geographic
boundary of the field sheet and the coordinate system to be used
for the data products.

Field sheets are used to:
+ create BASE surfaces. (“Create A BASE SurraACE” ON PAGE 193)

+ create a layer of contours from a BASE surface or a layer of
tiles. (“ConTouRrs” oN PAGE 361)

+ create a layer of tiled soundings.
+ generate a profile from a BASE surface.
+ create a mosaic from side scan data.

+ select soundings from a layer of tiles. (“SounpbiNG SELECTION” ON
PAGE 383)

To define an area for a new field sheet:
6. Select the new New Field Sheet command.
The New Field Sheet Step 1 dialog box is displayed.
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. New Field Sheet (Step 1 of 3) e ﬂﬁl

Directory: [D:\CARIS\HIPS\E1\FisldSheets\Po M
Ewisting Field Sheets

mosZ Ports1 =

theet] sheet

shest2 sheet10

shest3 sheet 32 ;I

Field Sheet Mame: i
Scale 1: 10000

Haonzontal Resolubion: ;IJ.IJE m
Depth Resokibar: illlIl'l (1]

bk [ Nets | cancel | Helo

7. Type a name for the field sheet in the Name text box. Names should be
alphanumeric characters only and cannot contain any spaces.

8. Define the scale of the field sheet.

The Horizontal Resolution field sets the minimum distance between
two adjacent coordinate values in the field sheet. The first time
you create a field sheet this field will contain the default value of
0.020 (the minimum allowable resolution for S-57). You can
reset this field to default to a different value.

9. Type a new value in the Horizontal Resolution field, if needed.

The Depth Resolution sets the minimum distance between two
adjacent depth values. The Depth Resolution field contains a default
value of 0.0010 (default resolution used in CARIS maps for
heights/depths).Type a new value in the Depth Resolution field, if
needed.

10.Click Next.
The New Field Sheet Step 2 dialog box is displayed.
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, New Field Sheet [Step 2 of 3) HE
Growup ﬂ Zore -
LLDG Zene DTN (180w TO 174—
Mexico Zone 02N [174'/ TO 168
Metherlarids Ziene 06N [168'w TO 162
Mew Zealand Zone 04M [162'w TO 158
Peru Ziene 05N [156 ' TO 150
Philopines Zone DM [150 '/ TO 144
Qatar Zrone 07N [144'w/ TO 138
Quebec ITH MABI Zone 0BM 138w/ TO 132
Quebec 3TH NAZT Zrene 09N [132'/ TO 126
LS. State Plane 1927 Zone 10M [126 '/ T0 120
LS. State Plane 1383 Zrew 114 1170 'ntj:J
UPS « Unmver. Polar Steneo u L4
UTM - WESE4 -
4 | I » |IJTH-1I3N
< Back Next > Carcel | Hep |

This dialog box lists projections available to display your field
sheet data. These are based on the coordinate systems and
ellipsoid parameters as defined in the editable text file
.\Hips\System\mapdef.dat.

11. Select a projection from the Group column.

The pre-defined projections specific to that projection system are
listed in the Zone column.

12.Select a projection from the Zone column.
13.Click Next.
The New Field Sheet Step 3 dialog box is displayed.
14.Select either the Geographic or Ground coordinates option.
15.Define the extent of the field sheet by one of three methods:
« use the current extent of the Display window, or
« use the mouse to create a box defining the extent, or
« enter the geographic or ground coordinates.
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Use current display

Draw a bounding box

Enter coordinates

Create Field Sheets: Create a Field Sheet

. New Field Sheet [Step 3 of 3) HE
Field Sheet Extents
{* Geographic " Ground
N:48: 36: 02 48 36:02
N12322:25 Wh12321:24
Field Sheet &rea
o458 3533 -4 9533
W123,22:25 W2321:24
+
<Back Firich Carcel | Help

1. Zoom in on the area you want to include field sheet so that it fills
the Display window.

2. Click the Current Display Extent button.

OR

1. Click the Bounding Box button.
The cursor in the Display window is shown as a cross-hair.

Press and hold the mouse button, and drag the cursor across the
area where you want to create the field sheet.

A rectangular box is drawn across the area where the cursor was
dragged.

+ If you want to move the bounding box, position the
cursor inside the box so it becomes a four-headed arrow.
Press and hold the mouse button, and then drag the box
to a new location.

+ If you want to resize the bounding box, position the
cursor on any of the box handles so the cursor becomes a
two-headed arrow. Press and hold the mouse button and
drag the handle to resize the box.

OR

1. Enter the northeast and southwest extents by clicking in one of
the appropriate fields and typing the information, or by using the
arrow keys to toggle the values into the entry fields.

After the area for the field sheet has been defined,
16.Click Finish to create the field sheet.

The new field sheet is outlined in the Display window.
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The new field sheet data and files are located, by default, in
.\Hips\Fieldsheets\ProjectName\FieldSheetName.
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Open and Close Field Sheets

Menu

File > Open Field
Sheets

Open a field sheet in a project or session.

NOTE: Opening a session file automatically opens all field
sheets that were open when the session file was last saved.

1. Select the Open Field Sheets command.

The Open Field Sheets dialog box is displayed.

2. Select a field sheet from the list of available field sheets.
3. Click Open.

The field sheet outline is displayed in the Display window. Any
layers that have been created within the field sheet are listed in
the file tree in the Layers tab of the Control window, and are
visible in the Display window.

= W[, HIPS Data

ship Track Lines
2y Critical Soundings

[13# Contacts Active field
= .ﬁ.prS &a——— sheet

APrE09
D LPFESE }F|e|d sheet

(12, 347-a layers
W] fi SUrfCLean

- Yon13-7 &———Field sheet
ﬁ Fundv21 ’
vl % tiletestz
DE izeoBaks

ﬁ Praject D!, Layers E Draw Order | Extended Query

You can toggle the display of the layers on and off using the
check box next to a layer. (You may have to Refresh the display
to view the data).

Set as active field sheet

You can have field sheets with different coordinate systems open
in the same session. But only one field sheet can control the
coordinate system used in the Display window.

The Set as Active Field Sheet command identifies the field sheet
that controls the coordinate system in the Display window. By
default, the first field sheet you open in a session is the active
field sheet.
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Process > Set as
Active Field Sheet

Set Active

Pop-up| Menu

Hide a surface

Turn Off Layers

Pop-up

Delete field sheet

Delete

Pop-up

@)

lose all field sheets

File > Close Field
Sheets

Menu

Close single field sheet

Close

Pop-up

To change the active field sheet:
1. Select a field sheet in the Layers tab of the Control window.
2. Select the Set as Active Field Sheet command.

The icon for the active field sheet is highlighted green in the
Layers tab. As well, the Active Field Sheet value in the
Properties window will be set to “True” for the active field sheet.

Turn off field sheet

Individual layers in a field sheet can be activated or turned off
by clicking the check box next to the layer. To make it easier to
view data when there are many layers, or when more than one
field sheet is open, you can turn off an entire field sheet with one
command.

To remove a field sheet from the display without closing it:
1. Highlight the field sheet in the Layers tab.
2. Select Turn Off Field Sheet from the right-click menu.

All the previously selected layers of the field sheet are un-
selected. To display the field sheet or any of its layers again,
select the check box beside the layer.

To hide a surface (e.g., a BASE surface) and its attribute layers,
while continuing to display the field sheet:

1. Highlight the surface in the Layers tab.
2. Select Turn Off Layers from the right-click menu.

The selected surface and all its attribute layers are no longer
visible in the Display window.

1. Select the field sheet by name in the Layers tab of the Control window.
2. Select Delete from the right-click menu.

The field sheet is permanently removed.

1. Select the field sheet by name in the Layers tab.

2. Select the Close Field Sheets command.

The field sheet outline is removed from the Display window and
the file name is no longer displayed in the Layers tab.

1. Select the field sheet by name in the Layers tab.

2. Right-click on the field sheet layer and select the Close command from
the pop-up menu.

The field sheet is no longer open in the interface.
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Set Field Sheet Properties

To set the display properties of a field sheet:
1. Select a field sheet layer in the Layers tab of the Control window.

2. If the Properties window is not open, select a Properties window

§ Window > Properties command.
The Properties window for field sheets is displayed.
o | i
o
= o
Properties X
S .
& | Properties
g B Extents

El Coordinate System

[= Projection

El General

Bl Display
Shaw outling | False
Tue
Calour [_Jz00, 200, 200 -

Shaow label

The Extents, Coordinate System, Projection and Scale fields are read-
only and cannot be modified. You can modify the following
properties:

3. Set the Show outline check box to “True” to display a border around the
field sheet area.

4. Set the Show label check box to “True” to display the name of the field
sheet in the Display window.

5. Set Active Field Sheet to “True” to make one field sheet the active sheet,
when more than one field sheet is open.

6. Select a border Colour from the colour picker, or, create a custom colour
from the standard Windows Colour Palette.
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Field Sheet Projection Grid

Process > Products >
Projection Grid

Menu

The Projection Grid feature lets you display a grid of ground
projection coordinates within a field sheet.

(The grid will cover the area of the field sheet only. To display a
grid over the full extent of the display, use the Projected Grid
option in the Tools > Options > Display dialog box. See “Projectep
GRriD” oN PAGE 108 in the Reference Guide.)

The projection grid has grid line properties such as thickness,
shape and colour. You can also annotate the grid with the
coordinates of your field sheet data, and set the look and
positioning of these annotations. These settings for the grid are
saved with the field sheet.

1. Select afield sheet in the Layers tab.
2. Select the Projection Grid command.

The Grid Properties dialog box is displayed.

Grid Properties

Grid Lines l Annotations ]

Corners
Upper Right

557362216
41896869

Line Attributes

Calour: E}
Wieight: lﬂi :I

Lawwer Left

Marth: 5579230.24
E ast: 418273.43

Spacing
[ Synchronize

Maorth |397 :l
East |0 :l

ilr

1|r

Type
" Ticks and Crozses o Fuyll
r
Length j Alignment
Dffset [mm] :||
r
Length j
0k, | Cancel | Apply Help

3. Set the options for positioning and style of grid lines as described in the
table below.
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Grid Lines Prop

GRID LINES

Property

Description

Corners

The lower left and upper right corners of the rectangular field
sheet determine the corners of the grid.

Lower Left

The latitude (North) and longitude (East) coordinates of the
lower left corner of the field sheet.

Upper Right

The latitude (North) and longitude (East) coordinates of the
upper right corner of the field sheet.

Spacing

The spacing of the grid lines is calculated by adding the
spacing values to the 0,0 position until the grid fills the area
defined by the corners.

Synchronize

To space the grid lines the same interval apart, enable
Synchronize.

North

Set the latitude interval between grid lines (North)

East

Set a longitude interval (only available if Synchronize is not
enabled.)

Line Attributes

Set a colour and line weight for the grid lines.

Colour

Click on the Colour button and select a colour for the grid
lines from the drop-down list.

Weight

Set the thickness of the lines . Units are millimetres at display
scale.

Type

Select the type of grid: solid lines or ticksand.or crosses.

Full

The grid will be formed of solid lines.

Ticks and
Crosses

If you enable Ticks, you can set the following options:

« Length (length of the markings in mm at display scale)
o Offset

¢ Alignment

If you enable Crosses, you can set the following option:
¢ Length (the dimensions of the crosses)

You can use both ticks and crosses in the same grid.

4. Set Annotations options. See “ANNOTATIONS” ON PAGE 184.
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Annotations

This dialog box provides controls for annotating the projection
grid with the coordinates of your field sheet data.

5. Click the Annotations tab to set position and format of annotations for
the grid.

Grid Properties

Grd Lines  Annotations

v Top |v Bottam v  Right v Left

Position Attributes

7 G54 321123

Drigitz Format

T houzand
9o
Left |}' :I " Superscript

f+ Mommal

Right |3 II " Subscrpt
Paosition

Pasition to neatline m
Offzet fram neatling [mnm] IT :I

Pazition to Grid Centre - |
Offzet from gridline (rom) 0.00 ﬂ

Orientatian ta grid Parallel -

| k. | Cancel | Apply | Help

ANNOTATIONS

Property Description

Position Select any combination of Top, Bottom, Right, Left
Attributes positions for the annotations relative to the grid lines.
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ANNOTATIONS
Property Description
Digits Set the format of the digits used in the annotations. The field

at the top of the dialog box shows how digits are displayed.

By default, the annotation is displayed in full.

» Thousand Separator: uses a comma to separate the digits
to the right of the decimal point into groups of three, (e.g.,
1,004,532).

 Left: The number of digits to the left of the decimal point
(e.q., 4 digits displays 4,532).

» Right: The number of digits to the right of the decimal
point ( e.g., 3 digits displays 4532.123)

Format

Select a font for the digits, and choose to have it positioned
above or below the normal line of digits.

Position

< Position to neatline: placement of annotation relative to
neatline, either Inside or QOutside the field sheet

« Offset from neatline: distance of the annotation from the
neatline in millimetres

« Position to Grid: Choose Above /Left, Centre, or Below/
Right

« Offset from grid line: the distance between the annotation
and the grid line in millimetres

< Orientation to grid: Parallel to the grid or at right angles to
it.

6. Click OK to create the grid.

A grid of coordinates is generated and displayed in the Display
window. A Projection Grid layer is added to the Layers tab.

GESZEEE

253072

s2530[10

s252948

éZSZBE

B2527g:

To change the settings of the projection grid:

1. Select the Projection Grid layer in the Layers tab.

2. Open the Properties window and select the Settings field.
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This will open the grid Properties dialog box where attributes
other than the extents of the grid can be changed.
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Create BASE Surfaces

The Bathymetry Associated with Statistical Error (BASE) Surface can be
generated to view data for safety of navigation or for a detailed

examination of the seafloor.

Three kinds of BASE surfaces can be created:

In this chapter...

Uncertainty
Swath angle

Four TYPeEs oF BASE suRrRFACES
CREATE A BASE SuRFACE
ProPERTIES OF BASE SURFACES
VERTICAL REFERENCE SYSTEM
BASE Surrace CoMMANDS
BASE Surrace QC RePoRT
SURFACE FILTERING

Combined Uncertainty and Bathymetry Estimator (CUBE)
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Overview

A Bathymetry Associated with Statistical Error (BASE) Surface
is a georeferenced image of a multi-attributed, weighted-mean
surface. A BASE Surface can also contain a visual
representation of horizontal and vertical uncertainty.

An example of a BASE Surface image is shown below.

=

The BASE Surface is used for the following purposes:

as a background visual aid when cleaning data interactively
or automatically.

to create a georeferenced TIFF that can be exported to other
software such as real-time navigation systems.

to export data as an XYZ text file so it can be imported as
soundings in a CARIS map or used to build digital terrain
models in other software.

as a Product Surface that can be used to build contours,
sounding selections, profiles, and other data layers. This data
can later be used to create an ENC or raster chart.

as a quality control feature for data. By viewing the
uncertainty values for nodes, you can identify bad data and
determine if an area needs to be re-surveyed.

A BASE Surface file is saved within the CARIS Spatial ARchive
(CSAR) framework. This file contains the metadata for the
surface.
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Four types of BASE surfaces

Four different surface types can be created:

Uncertainty uses a weighting scheme based on depth
uncertainty as specified by a selected S-44 survey order.

+ Swath angle uses a weighting scheme based on a beam's
Iintersection angle with the seafloor.

+ Shoalest Depth True Position stores the shoalest depth
within a given node in the depth layer. The true position of
this depth is also stored on the BASE Surface.

Combined Uncertainty and Bathymetry Estimator (CUBE)
surface uses multiple hypotheses to represent potential depth
variances along the seafloor (see ““CUBE PROCESSING” ON

PAGE 247).

Uncertainty Weight

The weight that a sounding contributes to a node is inversely
proportional to the predicted depth uncertainty of the sounding.

The sounding’s depth uncertainty is scaled as a function of the
sounding’s distance from the node. The propagation of the depth
uncertainty to the node takes into account the sounding’s
distance from the node AND the sounding’s horizontal
uncertainty. Thus, both depth uncertainty and horizontal
uncertainty play a role in determining the weight a sounding
contributes to a node.

The sounding’s area of influence is a radius that determines the
number of nodes to which the sounding can be applied. This
radius is determined by the depth uncertainty of the selected
ITHO S-44 survey order (see formula below).

Depth Uncertainty = '\,/I:IE + I:b v a?)E

Once the depth uncertainty is propagated beyond the S-44
survey order requirement that has been selected for depth
accuracy, then it has reached its area of influence limit.

All distance computations are based on the ground coordinate
system defined for the BASE Surface—they are not simplified to
cell distances. All of the nodes within a sounding’s area of
influence are located rigorously. No simplified weight matrix
scheme is used.
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Swath Angle Weight

The weight a sounding contributes to the Surface also varies
with the sounding's grazing angle with the seabed.

This weighting value is important in areas with adjacent or
overlapping track lines. The swath angle weight ensures that
higher weight is given to beams from the inner part of a swath
than to outer beams from adjacent track lines.

In the following graph, beams with a grazing angle between 90
and 75 degrees are given a weight of 1.0. The weight decreases
linearly to 0.01 as the angle with the sea floor decreases to

15 degrees.

1.200

1.000 -

0800

0600

Weight

0.400

0.200

0.000 - 0 e e e e
SELEH S H H O O

Grazing Angle

This is the default swath angle weight scheme as defined by the
file...\Hips\System\GrazingAngleWeights.txt. The default file
can be customized to another weighting scheme.

Range weighting

All BASE Surfaces use range weighting to determine how a
sounding is applied to a node. Range weighting is based on
distance—soundings close to a node are given greater weight
than soundings further away. The calculated node positions are
determined by the corner coordinates of the field sheet.

The range weight is inversely proportional to distance from the
node: soundings closer to a node are given a greater weight than
soundings further away.

The number of nodes each sounding is applied to is determined
by the size of the beam footprint. The beam footprint is
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calculated using depth, sonar beam width, and the grazing
angle.

The sonar that is used, with the appropriate beam width, is
defined in the BASE Surface wizard.

A list of multibeam systems and corresponding beam widths is
listed in ..\Hips\System\DeviceModels.xml.

The following graph demonstrates range weighting using
distance from a node in units of pixels (multiples of the BASE
Surface resolution).

1.00 —\
0.0

0.60 \l\
0.40 K

0.20 \‘q“_‘_‘_‘

0.00

Weight

1 2 <] 4 5 -] T S 3 10

Range in Pixels

Shoalest Depth True Position

This BASE surface stores the shoalest depth within a given node
in the depth layer. It can also create a true position surface layer
for which Horizontal and Vertical Uncertainty can be specified
as optional output layers.

If true position data does not exist for the lines selected, the
surface creation will continue without these attributes. If, at a
later time, uncertainty data becomes available, a surface
recomputation can be invoked and the surface will be updated
accordingly.

CUBE

The Combined Uncertainty and Bathymetry Estimator (CUBE)
generates a surface that contains multiple hypotheses
representing potential depth variances on the seafloor.
Examining these hypotheses in Subset Editor, you can
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determine if they are valid or not. The hypotheses can be
replaced by alternative hypotheses (if necessary).

Using a CUBE filtering tool soundings that fall outside specified
parameters can be rejected and another CUBE Surface
generated. Thus, CUBE is used in an iterative process to filter
data to produce the best-possible representation of the surveyed
area.

For generation of CUBE surface and hypothesis editing see
“GENERATING CUBE SuRFACES” oN PAGE 251.
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Create a BASE Surface

Process > BASE
Surface > New

Menu

Tool

2

BASE Surfaces are created using a wizard. You can select
specific track lines to include in the BASE Surface or let the
wizard select them for you automatically. You can generate as
many BASE Surfaces as necessary within a field sheet.

All track lines must be merged before a BASE Surface can
be created.

To create a BASE Surface:
1. Open a field sheet of the area for the BASE Surface:

* To create a BASE Surface for the entire field sheet area, select the
field sheet in the Layers tab in the Control window.

« To create a BASE Surface for a single track line, select a track line
within the field sheet and then select the field sheet layer in the data
tree.

2. Select the New Base Surface command.

The number of steps in the wizard is determined by the type of
surface you are creating.

BASE Surface (Step 1)
The BASE Surface Wizard (Step 1) dialog box opens.

BASE Surface Wizand {5tep 1 of 3)

BASE Surface

Surface Mame: EFunu:I_I,IEFE.-'-‘-.

Comments

| M et > | Cancel Help
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1. Type a Name for the BASE Surface.

2. Type any necessary Comments in the text box, and click Next to
display the BASE Surface Wizard (Step 2) dialog box.
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BASE Surface (Step 2)

BASE Surface Wizard [Step 2 of 3)

R ezolution
(%) Single: m
minD epth-raxD epth Click to
[ ] Depth Filter: | activate

: depth range
minDepthlm) - maxD epth(m], rez(m) ang resolgtion

() Multiple: e fields.

[ Load... ] [ Save... ]
Surface Type: |I:L|E=E V|
Yertical D atum: |UﬂkﬂDWﬂ V|
[ < Back ” Mest » l[ Cancel ][ Help ]

The Resolution value(s) sets the distance(s) between BASE
Surface nodes. You can use the same single resolution value for
the entire surface, or use different resolutions for each range of
depths.

1. Select Single and enter a resolution value, or select the Multiple option
and enter a range of values.

If you select the Single option, you can determine the range of
depths to include in the BASE surface by using the Depth Filter
option.

2. Select Depth Filter and enter a range of depths.

If you select the Multiple option, the depth ranges and related
resolution values can be saved as a template to apply when
creating other new BASE surfaces.

3. Click Load to use a saved file.
OR

TS

resolution in metres, and type the depth and resolution values.
¢ Click x to delete contents of the field.
5. Click Save to save the settings as a template.

Values are entered in the following format:
minimum depth - maximum depth, resolution (allin
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metres). For example, 0.0-10.0,5.0 which associates depths
between zero and 10 metres with a resolution of 5 metres.

6. Select a Surface Type: Swath angle, Shoalest Depth True Position,
Uncertainty or CUBE from the drop-down list.

7. Select the Vertical Datum, if known, from the list.

The Vertical Datum set for the BASE surface will be maintained
in products created from it, such as finalized or interpolated
surfaces. The Vertical Datum setting for a selected BASE
surface can be seen and changed in the Properties window.

8. Click Next.

The content of the next dialog box is determined by the choice of
surface type made in step 5:

“BASE Surrace (Step 3) - CUBE” on paGE 253
“BASE Surrace (STep 3) - SWATH ANGLE WEIGHTING” ON PAGE 197
“BASE surracke (Ster 3) - UNCERTAINTY WEIGHTING” ON PAGE 199

“BASE suRFACE (STEP 3) - SHoALEST DEPTH TRUE PosITION” ON PAGE 201
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BASE Surface (Step 3) - Swath Angle Weighting

Add Survey Lines:

If you selected the Swath Angle Weighting option at Step 2, the
(Step 3) dialog box is displayed.

BASE Surface Wizard [Step 3 of 3)

Add zurven lines

M ax footprint size: |9 % | %9 pivels

[ ]Usze selected ines [ lgnore lines with errors

Include additional bathywmetns

Include status:
Accepted E xamiked Outstanding

Additional Attributes
Drersity bean Standard Deviation

Shoal Deep

bl @i File Size: BEE.1 k.B

[ ¢ Back ” Finizh ][ Cancel ] [ Help ]

The Max Footprint Size defines the maximum area in the Surface
to which a sounding is applied. Use this value to prevent over-
expansion of the footprint due to large depth spikes or very
shallow grazing angles.

1. Click the up and down arrow buttons in the Max Footprint Size.

If one or more track lines were selected before the BASE Surface
process was started, the Use Selected Lines check box 1s enabled.

2. Check Use Selected Lines if you want to create the BASE Surface only
on the selected line or lines.

Use the Ignore Lines with errors option so that the surface creation
1s not interrupted if it encounters bad data. The process will skip
the part of the line containing bad data and continue creating
the surface with the next line. Once the surface is complete you
can decide whether to remove the partial line.

3. Check Ignore Lines with errors to have bad line data omitted from the
surface.

4. Check Include Additional Bathymetry to include water column
bathymetery added to project.

5. Select either Accepted, Examined or Outstanding check boxes to
include soundings with these status flags in the BASE Surface process.
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Additional Attributes 6. Select one or all Additional Attributes to create an attribute layer of the
BASE Surface that displays that attribute.

¢ Density: create an attribute layer that displays the density of
soundings contributing to a node.

¢ Mean: create an attribute layer that displays the mean of all
soundings contributing to a node.

« Standard Deviation: create an attribute layer that displays the
standard deviation from the mean.

« Shoal: create an attribute layer that displays the shoalest soundings
contributing to a node.

« Deep: create an attribute layer that displays the deepest soundings.
7. Click Finish.
The Swath Angle BASE Surface is created.
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BASE surface (Step 3) - Uncertainty Weighting

Add Survey Lines

Additional Attributes

If you selected the Uncertainty option, the (Step 3) dialog box is
displayed.

BASE Surface Wizard (Step 3 of 3)

Add survey lines
IHO S-44 Order

Special Order W

[]Usze selected ines [ lgnore lines with emars

Include additional bathyrmetmy
Include status:

Aocepted E wamined Outztanding

Additional Attributes
Drerzity bean Standard Deviation

Shoal Deep

b axirum File Size: 6756 k.B

[ ¢ Back ” Finizh l[ Cancel ] [ Help ]

1. Select an IHO S-44 Order from the drop-down list.

The a (constant depth error) and b (factor of depth dependent
errors) fields are automatically filled when a survey order is
selected. The values are read from
.\HIPS\System\IHO_Standards.xml.

2. If one or more track lines were selected before the BASE Surface
process was started, the Use Selected Lines check box is enabled.
Select this check box if you want to create the BASE Surface for the
selected line or lines.

Use the Ignore Lines with errors option so that the surface creation
is not interrupted if it encounters bad data. The process will skip
the part of the line containing bad data and continue creating
the surface with the next line. Once the surface is complete you
can decide whether to remove the partial line.

3. Check Ignore Lines with errors to have bad line data omitted from the
surface.

4. Check Include Additional Bathymetry to include water column
bathymetery added to project.

5. Select either the Examined or Outstanding check boxes to include data
with these status flags in the BASE Surface process. The Accepted
check box is selected by default.
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6. Select one or all Additional Attributes to create an attribute layer of the
BASE Surface that displays that attribute.

¢ Density: create an attribute layer that displays the density of
soundings contributing to a node.

¢ Mean: create an attribute layer that displays the mean of all
soundings contributing to a node.

« Standard Deviation: create an attribute layer that displays the
standard deviation from the mean.

« Shoal: create an attribute layer that displays the shoalest soundings
contributing to a node.

« Deep: create an attribute layer that displays the deepest soundings.
7. Click Finish.
The Uncertainty BASE Surface is created.
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BASE surface (Step 3) - Shoalest Depth True Position

Add Survey Lines

If you selected Shoalest Depth True Position in Step 2, the Step
3 dialog box displays the following options. The options specific
to this surface type are Median, Horizontal Uncertainty and
Vertical Uncertainty, which enable you to create surface
attribute layers from those kinds of data .

If such data does not exist for the lines selected, the surface
creation will continue without these attributes. If, at a later
time, uncertainty data becomes available, a surface
recomputation can be invoked and the surface will be updated
accordingly.

BASE Surface Wizard [Step 3 of 3)

Add zurvey lines
[]Uze zelected ez [ ] lgnore lines with emars

T i [ Include additional bathymetny
s |
- ML Include status:
| [+] &coepted Examined Dutstanding
N

AR L '# &dditional Attributes
1;'{ Density Mean Standard Deviation

. Deep Median [ ] Harizamtal TPU
Fagera oy []vertical TPU
A Masimum File Size: 651 KB
'
< Back ” Finizh l [ Cancel ] [ Help

1. Check Use Selected Lines if you want to create the BASE Surface only
on the selected line or lines.

Use the Ignore Lines with errors option so that the surface creation
1s not interrupted if it encounters bad data. The process will skip
the part of the line containing bad data and continue creating
the surface with the next line. Once the surface is complete you
can decide whether to remove the partial line.

2. Check Ignore Lines with errors to have bad line data omitted from the
surface.

3. Check Include Additional Bathymetry to include water column
bathymetery added to project.

4. Select either Accepted, Examined or Outstanding check boxes to
include soundings with these status flags in the BASE Surface process.
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Additional Attributes 5. Select one or many of the Additional Attributes to create a layer of the
BASE Surface that displays that attribute.

Density creates an attribute layer that displays
the density of soundings contributing to a
node.

Mean creates an attribute layer that displays
the mean of all soundings contributing to
a node.

Standard Deviation: | creates an attribute layer that displays
the standard deviation from the mean.

Deep creates an attribute layer that displays
the deepest soundings.

Median creates an attribute layer that displays
the median values of soundings
contributing to the node

Horizontal TPU creates an attribute layer that displays
the Horizontal TPU value for the
shoalest sounding used for the Depth
Attribute layer.

Vertical TPU creates an attribute layer that displays
Depth TPU value for the Shoalest
sounding used for the Depth attribute
layer

6. Click Finish.
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View BASE Surfaces

In the HIPS interface, when a BASE Surface layer is created it
1s displayed in the Layers tab of the Control window. Attributes
such as Depth are displayed as child layers of the BASE Surface.

= W3, HIPS Data

Ship Track Lines
[1 28, Critical Soundings
1B Contacts

= W] aprie
= W% 2eapr

[« Deep

[« Densiky

<

[+ Hypothesis_Count
[+ Hypothesis_Strength
[]<% Mean

[« Maode_sStd_Dev
[« shoal

[« std_Dev

[« Uncertainty
[]«% User_Mominated
[ 4 Bounding Polygon

1. Click Expand ( +) icon beside the Field Sheet file name to expand the

directory tree in the Layers tab.

2. Display the BASE Surface by selecting the check box beside the layer.

The following attributes can be displayed in the BASE Surface
(depending on the weighting method you selected in Step 6 and

the selected attributes in Step 7):
Depth: Depth at the node.

* Uncertainty: The depth uncertainty assigned to each node.

* Mean: The mean depth calculated from all soundings
contributing to a node.

Density: The number of soundings contributing to a node.

Shoal: The shoalest sounding contributing to a node.

Deep: The deepest sounding contributing to a node.

Standard Deviation: The number of standard deviations that
the node is from the mean.

3. To view or hide layers, select or clear the check boxes beside the layer.

CARIS HIPS and SIPS User Guide

203



Create BASE Surfaces: Properties of BASE Surfaces

Properties of BASE Surfaces

Use the Properties window to view information about a BASE
Surface or to set the display options for its attribute layers.

View Surface Properties

1. Select a BASE Surface layer in the Layers tab of the Control window.

2. Select the Properties window command, or right-click the layer and

2 |window > Properties select Properties from the pop-up window.
= . . . . .
The Properties window displays the BASE Surface information.
& i The image below shows the properties of a CUBE surface parent
e layer.
Ey .
B Extents
B General
‘ertical Coordinate System Uniknicwn
B Creation
Diata Stark Date Bf4/2004 S:24:51 AM
Diata End Date Bf4/2004 12:01:12 PM
Comments Type comments here
Flatfarm Mame Reson_8125_2004
CLUBE Configuration Default
[E S-44 Yalues
Disambiguation Density & Locales
= Filter
[ Sources
E Operation
Keep Up To Dabe True
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Most of this information is read-only, however, the following

fields can be edited:
Editable fields:

Properties

Function

General

Vertical Coordinate System

Select the appropriate vertical datum for the
surface data from a drop-down list.

(Coverage)

(This field cannot be edited, but the coverage
value can be updated using the Update Coverage
command on the pop-up menu.)

Creation:

Data Start Date

Date can be modified using the drop-down
calendar

Data End Date

Date can be modified using the drop-down
calendar

Comments

This field is populated with the contents of the
Comments field from Step 1 of the BASE Surface
creation. This may be the mandatory <abstract>
element for 19115 metadata, or other information
about the surface entered during creation.

This content can be edited.

Platform Name

Displays the vessel nhame.

CUBE Configuration

Displays the configuration selected in the last step
of creating a CUBE surface.

If a configuration other than Default was selected,
or created in the Advanced Options dialog box,
click on the Browse button [...] to see the values
applied in that configuration.

(See also “Abvancep OpTions ForR CUBE
SURFACE” ON PAGE 255.)

S-44 Values:

(Present only if selected surface is a CUBE
surface.)

Disambiguation

Select the process used the create the CUBE
surface, form a drop-down list.

Operation:

Keep Up To Date

Set to True to automatically update the currently
selected surface. (Automatic BASE Surface
update must also be set in Tools > Options >
General.)
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Attribute Layer Properties

All of the properties for an attribute layer can be edited, however
some fields are only activated when others are set. For example,
Sun Position and Vertical Exaggeration fields are greyed out unless

Shading Enabled is set to “True”.

Properties x|
B General
Calaur Type Colour Map
Colaur File Rainbow
Reverse Colours ] Falsa
Min Range &.45
Max Range 15,19
B Legend
Showe Legend ] Fakse
Location eft
H Labels
Cizplay Title 111
Inchude Mame Trije
s| Colou -I'I
- L
= Filter
Fiker [ Fatse
i Wzl 1
Mlax Vsl
B Display
Diraw Calls ] Falsa
B Image
Draw Image True
Trarsparency % 1]
B shading
Shading Enabled [#] True
Codour Enablad [#] True
Sun Pogition Az, 45.0 , Elev, 45.0
Sun Azinmth 45.0
Sun Elevation 45,0
Wertical Exaggerakion 1
B Digits
Dz Digits ] Falsa
Erginssring Dagits False
Erginesring Precision 1
Digik Fomk Lucida Sans Unicode; 9 pt
Mirermurn Display Scale 10,0000
B Suppression
Supnression Tyne =3 b Remdval
E R
Radius Value
Radius Value is: Metras on the unid
Radis Map Scale 10,000
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The properties of the Bounding Polygon layer are different
from those of the other attribute layers. See “Bounbine
PoLycoN PROPERTIES” ON PAGE 213.

BASE Surface Properties are organized into four groups:

“GENERAL OPTIONS” ON PAGE 207

“LEGEND OPTIONS” ON PAGE 208

“FILTER OPTIONS” ON PAGE 209

“DisPLAY OPTIONS” ON PAGE 210

General options General properties control the colour display for the attribute
layer. Use either a colour map file or a colour range file to
display data values as colours in the display. Colours can be
reversed when using a colour map file.

See “CoLour Map Epitor” on pPace 39 for more information.

Property Function

General

Colour Type | Select Colour Map or Colour Range (Colour Map
activates other fields).

Colour File | Displays the active colour file based on the
Colour Type selected above. The default colour
map is Rainbow.

If you chose Colour Range, but no colour range
files exist in the directory, the surface will
automatically be coloured grey. By default, the first
colour range file in the drop-down list will be
selected.

Reverse colours | Select to apply colour mapping from maximum to
minimum values instead of from minimum to
maximum.

Min range | The minimum value for the attribute layer to which
the colour file is applied, e.g., the shoalest data on
the Depth layer or the minimum number on
Density layer.

Max range | The maximum value for the attribute layer to which
a colour is applied e.g., the deepest sounding on
the Depth layer or highest number on the Density
layer.

The Min Range and Max range values determine the upper and
lower extents to which the colour file is applied. The Minimum
or the range is mapped to the first value in the colour file, and
the maximum to the last value.
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The Min and Max range is taken from the data for the selected
layer, and can be adjusted. For example, if the minimum of the
range is increased, all data falling below that value will be
mapped to the first colour defined in the colour file. Similarly, if
the maximum in lowered, all data falling above that maximum
will be coloured with the last colour in the colour file.

You can add a raster legend to the display, to identify which

attribute values (e.g., depths) are represented by which colours.

CARIS\HIPS\71\FieldSheets\Fundy2011\Rover27\27-23-5.

See also “RasTeR LEGEND” ON PAGE 38.

Property

Function

Legend:

Show Legend

Set to True to display a legend to identify the range
of values to which each colour is mapped.

Location

Select the position of the legend, e.g., Left of the
display, bottom of the display etc.

Labels:

These are options for descriptive text on the
legend.

Display Title

Set to True to display the name of the attribute
layer and units, e.g., Depth (m).

Include Name

Set to True to display the full path and name of the
attribute layer e.g.,
C:\CARIS\HIPS\71\Fieldsheets\Project\Fieldsheet
name\BASEsurfacename.csar. - Depth (m).

Label Colour

Set the colour of the labels on the legend. The
default colour is black.

Interval

Set an interval between the values displayed on
the legend scale
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Filter options Use filter controls to limit the display of data to that which falls
between the minimum and maximum values. The image below
illustrates filtering to display a range of shoalest depths.

Property Function

Filter:

Filter | Set to True to display only the surface data with
values between the Filter minimum and maximum
values (as set in the fields below).

Min val | Set a minimum value below which data will not be
displayed.

Max Val | Set a maximum value above which data will not be
displayed.
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Display options

Display properties include controls for display of images and
digits. The Draw Cells property will display a grid representing
the nodes of the surface layer. With large data sets, you may
need to zoom in to see this grid, as in the illustration below.

Image properties control whether or not the selected attribute
layer is displayed, and options such as transparency and
shading. Shading effects reflect the sun elevation and azimuth
values.

Properties for display of digits include the option to display data
in engineering format instead of hydrographic format. For
example, hydrographic format would show a depth as 127.
Engineering format would display the same value as 12.7 (to as
many decimal places as set).

When using engineering digits for depth values, sounding
rounding rules are applied. However, only the last digit in the
sounding will be rounded to ensure that the desired precision is
not lost.
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Property Function
Display:
Draw Cells | Set to True to display a grid representing the
nodes of the surface.
Image:
Draw Image | Set to True to display the selected layer or grid.
Default setting is True.

Transparency | Type a Transparency percentage for the
selected layer: the higher the percentage value,
the more transparent the layer will appear.

Shading:

Shading Enabled

Set to True to turn on shading to heighten the ridge
detail for fine-scaled features.

Colour Enabled

Set to display the attribute layer using the full
colour map or file. If set to False, the layer will be
displayed as grey only.

Sun Position

5. Click in the field to display the sun compass.
6. Move the symbol to shift the light direction.
7. Click in the display to see the change in shad-

ing.

When the sun symbol is in the centre of the
compass, the light is represented as directly
above the image. The height and direction from
which the light is displayed is shown by the Sun
Elevation and Sun Azimuth values.

Sun Azimuth

An adjustment here is reflected in the Sun
Position field.

Sun Elevation

An adjustment here is reflected in the Sun
Position field.

Vertical Exaggeration

Increase the exaggeration value to heighten the
vertical detail.

Digits:

Draw Digits

Set to True to display data values.

Engineering Digits

Set to True to display the digits of the data nodes
with decimal places instead of superscripts, and in
regular (un-slanted) text.

Engineering Precision

Set the number of decimal places to include when
values are displayed in engineering digits. Default
is 1 decimal place.

Digit Font

Click the Browse button to select the font from the
Fonts dialog box.

Minimum Display Scale

Set the value of the smallest scale at which digits
will be displayed.
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Property Function

Suppression: | Filter out specific data based on the number of
soundings in a selected area. Fields are activated
when Draw Digits is set to “True”.

Suppression Type | Apply Overplot Removal (to remove overlapping
soundings), Radius (filter out soundings within a
set radius), or None.

Radius: | Size of the area to which the suppression is
applied.

Radius Value | The radius defined as metres on the ground, or as
the number of millimetres between soundings at
map scale.

Radius Map Scale | Value to apply to scale.
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Bounding Polygon Properties

A bounding polygon displays properties similar to those of a
parent BASE surface (Extents, General, Creation, and Sources).
(See “ProperTies oF BASE SuURFACES” ON PAGE 204.)

One property specific to bounding polygons is the ability to
adjust the boundary so that it more closely delineates the extent
of the surface.

Properties [

E Extents

E General

Wertical Coordinate Syskem IInknown

N S

E Creation

Commenks
Platfarm Marme sample wessel

SOUrces

How closely the bounding polygon fits the extents is determined
by the level of detail used to create the polygon. Settings in the
Level field in the Properties window can be used to rebuild the
polygon with a different resolution. (By default, polygons are
created at a Medium level.) The polygon can be recreated using a
Coarse level (less detail), or a Fine level (more detail).

To change the Level property:
1. Select the Bounding Property layer in the Layers tab.
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2. Select the Level field in the Properties window.
3. Choose a different setting from the drop-down list.

4. Right-click on the Bounding Polygon layer, and select Rebuild from the
pop-up menu.

The bounding polygon will be rebuilt. The image below shows
the difference between the polygon drawn at the default level
and rebuilt at a Fine level.
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Vertical Reference System

File > Vertical
Reference System
Editor

Menu

A vertical reference system is a 3D coordinate reference system
in which position is defined by latitude, longitude, height or
depth and a linear unit of measure, for example, feet or metres.

When the Z values in a vertical reference system represent
depths, the Z axis direction is “positive-down”. (This is consistent
with the HIPS and SIPS depth convention.)

In HIPS and SIPS the identification of the vertical reference
system information used for a project can be added to a BASE
surface during its creation. Alternatively, it can be added to the

Vertical Coordinate System field in the Properties of an existing
BASE surface.

A database of defined vertical reference systems in available in
HIPS and SIPS through the Vertical System Editor. This
information is drawn from the European Petroleum Survey
Group (EPSG) database of reference systems, which can be
found at: http://www.epsg-registry.org.’

Vertical Reference System Editor

The existing datum, ellipsoid and reference system entries in the
database are read-only. Each entry has a unique name and
numerical identifier.

Used-defined entries can also be added to the database using the
Editor.

To open the Vertical Reference System Editor:
1. Select the Reference System Editor command.

The Vertical Reference System Editor is displayed.

1. Use of material from OGP Surveying and Positioning Committee’'s EPSG Geodetic
Parameter Registry does not imply endorsement by OGP Surveying and Positioning
Committee of CARIS products or services.
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Vertical Reference System Editor,
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The leftmost column lists the types of coordinate system
elements for which you can view properties.

2. Select the category of data you want to view, for example, Datums.

This will activate the listing of all the entries for that category.
to view the properties of a specific entry,

3. Select an item from the list. (The example above shows the Fair Isle
datum selected.)

The properties for the selected datum (or ellipsoid or vertical
reference system) are displayed in the pane on the right. As you
select each property field, a brief description of the field is
displayed below the properties. In the example illustrated above,
the content of the Scope field show “Topographic mapping and
geodetic surveying” as the areas of applicability for the selected
datum.

The first property field contains the EPSG code number that
identifies the selected datum, ellipsoid or reference system.
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Editing the Vertical Reference database

You can add your own entries to the database, provided the
names of the entries do not duplicate existing names. User-
defined entries can be deleted, but original entries cannot.

To add an item:

1. Select the icon for the category of data that you want to add. For
example, to add an ellipsoid, click the Ellipsoids icon.

2. Right-click anywhere in the ellipsoids listing, and select New from the
pop-up menu.

A New entry is added to the list.

3. Click on the new entry and type the name for your entry, over-writing
“New”.

In order for your new entry to be saved to the database, it must
have values defined for the properties. If you do not define the
properties, the new item will be removed from the list when the
editor is closed.

4. Type appropriate information in the properties fields in the list on the
right.

5. Click OK to save your changes to the database and close the dialog
box.

Deleting entries

While the original items in the Vertical Reference System
database are read-only, any user-created entries can be deleted.

To delete a user-defined entry:
1. Select the entry.
2. Right-click in the pane and select “Delete” from the pop-up menu.

3. Click OK in the dialog box to confirm the deletion.
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BASE Surface Commands

File > Open Field
Sheets

Menu

Delete

Pop-up

Process > BASE
Surface > Add to

Menu

Tool
{ide

Open

To open a BASE surface you first need to open the field sheet in
which it was created.

1. Select the Open Field Sheets command.

The Open Field Sheets dialog box is displayed.

2. Select one (or more) field sheet files from the list.

3. Click Open.

The field sheet filename is displayed in the Layers tab of the
Control Window and the field sheet outline(s) is shown in the
Display window.

4. Click the ( +) icon to expand the field sheet file tree.
5. Select the BASE Surface check box.
The BASE Surface is now visible in the Display window.

Delete

Permanently delete a BASE surface from a field sheet.

1. Right-click on a BASE surface layer in the Control Window, and select
the Delete command from the pop-up menu.

The BASE Surface layer is permanently deleted from the field
sheet.

Add to BASE Surface

The Add to BASE Surface command applies new track lines to
an existing surface without the need to regenerate the surface.
You can add specific lines to the Surface or you can let the
program select the lines to be added automatically.

1. Select the track line layer in the Layers tab of the Control window.

2. Select the track line(s) you want to add to the BASE Surface so it is
highlighted.

3. Select the Add to BASE Surface command.

The Select Surface dialog box is displayed.

4. Select the surface to which the line is to be added.
5. Click OK.
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The BASE Surface is updated to include new track lines.

Menu

Process > BASE
Surface >Remove
From

Tool

L

Pop-up

Add Layer (Control
window only)

Remove From BASE Surface

Remove a survey line from a Swath Angle or Uncertainty BASE
Surface.

1. Select the survey line in the Project tab of the Control window.
2. Select a BASE Surface layer in the Layers tab of the Control window.
3. Select the Remove from BASE Surface command.

The BASE Surface is regenerated without the data from the
selected survey line.

Add Layer

Use the Add Layer command to create a new sub-layer for an
existing BASE Surface. The new attribute layer can be created
from one or more existing attribute layers, numerical operators
and numeric values in an equation. You cannot create a layer for
an attribute that is not present in the surface.

1. Select a BASE Surface (parent) layer in the Layers tab of the Control
window.

2. Select the Add Layer command from the right-click menu.

The Compute Layer dialog box is displayed.
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Compute Layer,

Layer name | shifted Depth |

Layer Z-axis convention | W |

&vailable atkributes

Corrected Depth

Hypothesis_Count
Hypothesis_Strength w

“Carrected Depth” + 3

alb[s

[ Ik ] [ Cancel ] [ Help

3. Type a name for the new surface layer in the Layer Name field.

The Layer Z-axis convention field defines the Z-axis convention for
the data in the new layer. The options are:

* Depth with Z-axis positive down: to be used if the data in the
new layer will contain depth values that are positive down.

+ Height with Z-axis positive up: to be used if the data in the new
layer will contain elevation values that are positive up.

+ Not applicable: to be used if the data in the new layer will
represent generic, non-Z values (e.g., Std_Dev).
4. Select a Layer Z-axis convention from the drop-down list.

The Available Attributes list displays the attribute layers
currently present in the selected surface.

5. Double-click an attribute in the Available Attributes list to insert it into
the conditions field below.

If there are spaces in the name of the selected attribute,
place quotation marks around the attribute in the
conditions field, (e.g., "attribute name").

Use your keyboard and the condition buttons to create the
equation for the new layer. The example above shows the
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equation to create a new depth layer with values increased by 3
metres.

6. Click any of the operators to add it to the field.

Operator Function Displays
( ) parentheses ( Depth)

+ addition Depth + 4
X multiplication Depth * 4
— subtraction Depth - 4
\ division: Depth /4
I\ exponentiation (Depth* ) Depth 4

To add values:

7. Click at the point in the equation where you want to enter a numerical
value, and type the number.

Use Backspace to remove parts of an equation, or click Clear to
remove everything from the conditions field.

8. Click OK to compute the new layer.

The new layer is drawn in the Display window and is listed as a
BASE Surface child layer in the Layers tab.

The properties of the new layer can be viewed in the Creation
fields of the Properties window: the Method field shows it is a
computed layer, and the Equation field shows the variables in the
equation.

Bk L ke e A i e ek e i B h

[l Creation

Recompute surface

The Recompute function rebuilds a BASE Surface and
regenerates the surface image.

If you have updated the BASE Surface since it was interpolated,
you can apply the Recompute command to rebuild the
interpolated surface.
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Menu

Process > BASE
Surface > Recompute

Tool

2

1. Select a Surface name in the field sheet file tree so it is highlighted.
2. Select the Recompute BASE Surface command.

Only the track lines used previously in the Surface are processed
during rebuilding.

The Recompute operation checks to see if the surface makes use
of HIPS data that is no longer present.

If data is missing, a dialog box lists what is missing. You then
have the option of terminating the Recompute process, or
continuing without the missing data. If you choose to continue,
the replacement surface will have the missing data lines
removed from its list of contributing lines.

When recomputing a CUBE BASE Surface all CUBE Surface
editing, including nominations, hypothesis and node
rejections are considered no longer valid and will thus not be
retained after recomputation of the BASE Surface.

Interpolate BASE Surface

The Interpolate command eliminates small holes that appear in
areas of sparse data. This sometimes happens in the outermost
beams along the outside edges of surveyed areas where there is
little or no overlapping coverage.

This command examines each Surface node to determine if it
contains a pixel value. If the node does not contain a value, the
neighbouring pixels are examined to determine if enough of
them contain pixel values to justify interpolating a value for the
hole. This limits the interpolation to holes in the BASE Surface
and prevents it from expanding the surface outward from the
survey area. A copy of the BASE Surface, with these gaps filled,
1s then created.

In the following example of a 3 x 3 Surface node area, five nodes
have pixel values (shown in red).

This node does not

-+ — . )
contain a pixel value.

This node contains a pixel
value and can be used to
interpolate a value for nodes
without a pixel value.

This means if you select five or less as the value for the Number of
Neighbours, a pixel value is created for the node without a value
from the neighbouring nodes.
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To interpolate a surface:
1. Select a BASE Surface layer in the Control window so it is highlighted.
2. Select the Interpolate command.

The Interpolate Surface dialog box is displayed.
Interpolate Surface E'

Source Surface: mar26r05-E
Destination Suface;  [mar2BMOS-E_|nterp

Matris size: () 33
(#)15 x5
Mumber Of Heighbours: |6

[ k. l [ Cancel ] [ Help ]

The Destination Surface field displays the file name of the copy
that is created from the original BASE Surface. The default
name is the original Surface name with _Interp appended to it.
You can change the name, if necessary.

3. [Optional] Type a new name in the Destination Surface field.

The Matrix Size determines the number of nodes closest to the
node that can be used to interpolate a pixel value.

4. Select either the 3 x 3 or the 5 x 5 option.

The Number of Neighbours field is a threshold level used to
determine the minimum pixels in the matrix area that must be
present to interpolate a new pixel value. The matrix size
determines the maximum and minimum values for the
neighbours field. For example, if you select 3 x 3 for the matrix
size, then the possible maximum number of neighbouring nodes
with pixels is 9 and the minimum number is 3.

5. Type the number of neighbouring nodes used to interpolate pixels.
6. Click OK.

The interpolated Surface is created and displayed with an
_Interp extension, in the field sheet data tree in the Layers tab.

As you continue to re-interpolate the Surface, the effects
accumulate to remove any remaining gaps. To interpolate again:

1. Select the interpolated Surface in the Layers tab.

2. Select the Interpolate Surface command.

The second interpolation is applied to the selected Surface layer.
It does not create a new surface layer.
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Menu

Process > BASE
Surface > Finalize

Every time an interpolated Surface is re-interpolated, the
parameters are stored. Thus, when the Recompute command
(see “RecompuTE SURFACE” ON PAGE 221) is used on an interpolated
BASE Surface, all interpolations are performed on the Surface
layer.

An interpolated BASE Surface cannot be updated with the
Automatic BASE Surface Update setting in the Options dialog
box.

Finalize BASE Surface

A finalized BASE Surface is a finished version of the surface
that is ready for export or for further processing (for example, to
create a Product Surface). Most importantly, finalizing a surface
ensures that designated soundings are included in the final
surface, to be carried through to bathymetric products.

These three operations can be applied when finalizing a BASE
Surface:

* Minimum uncertainty: Vertical uncertainty can fall to almost
zero if a node contains too many soundings. This function
applies a user-defined vertical uncertainty to each node to
compensate for this situation.

Designated soundings: If the data set contains designated
soundings, the Surface is regenerated and the designated
soundings’ depth values are applied to the nearest nodes. (See
“CRITICAL SOUNDINGS” ON PAGE 297).

Depth thresholds: A Finalized BASE Surface can be modified
to represent a range of depths levels in the field sheet. When
the Finalized Surface is generated, only these depths are
displayed.

To create a finalized BASE Surface:

1. Select a BASE Surface layer in the Layers tab of the Control window.

2. Select the Finalize BASE Surface command.

The Finalize BASE Surface dialog box is displayed.
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Finalize BASE Surface X

Surface nare: | IM_SubCubed?_Final

Final uncertainty from: | Uncertainty ﬂ

[ Minimum uncertainty m

v &pply designated soundings
[ Depth Threshaold

binimum depth: m
b axirurm depth; m

| k. | Cancel | Help

The Surface name field shows the name that will be applied to the
finalized surface. This defaults to the name of the source BASE
Surface with _Final appended to the end.

To change the name:

1

. Type a different name for the finalized surface.

The Final uncertainty from drop-down list gives three options as the
source of values for calculating the uncertainty of the finalized
surface:

Uncertainty: The vertical uncertainty values from the
Uncertainty layer of the source surface.

Std Dev.(scaled to 95% CI): The standard deviation values
from the source surface (scaled to 95% confidence interval).

Greater of the two: The larger of the two above values.

Select a final uncertainty option from the drop-down list. (This option is
greyed out if the source surface does not contain uncertainty values,
for example, if it is a swath angle surface.)

Select the Minimum Uncertainty check box and type a depth value to
represent the minimum vertical uncertainty value.

. Select the Apply Designated Soundings check box to use this option.

When this option is selected, designated soundings take prece-
dence over other soundings during the soundings selection proc-
ess.

If this option remains un-selected, designated soundings are proc-
essed no differently from other soundings.

Using Depth Threshold values allows the finalized surface to
contain only a specified range of depth nodes. The finalized
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surface will be “clipped” so that the surface will only contain
depths where the surface resolution is optimal.
5. Select the Depth Threshold check box to create a finalized Surface that

displays only node depths between the minimum and maximum depth
values.

6. Type the minimum and maximum depth values in their respective
fields.

7. Click OK.

A finalized BASE Surface is generated and visible in the Display
window. The finalized BASE Surface is listed in the Layers tab
of the Control window.

Combine

The Combine options stitches two or more BASE Surfaces
together to form one surface. This option is used when you have
created finalized BASE Surfaces with different depth thresholds
(see “FinaLize BASE SurrACE” oN PAGE 224), or when you have two
adjacent Surfaces with different resolutions. The geographical
extent of the combined BASE Surface is determined by the
geographical extent of the field sheet.

Surface A

s

Surface A displays
depths between 0 and
16 m. Surface B
displays depths greater
than 16 m.

The Combine function
joins these two
Surfaces into one
Surface.

_>

Surface B
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New > Combine
Surfaces (Control
window only)

Pop-up
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1. Select the field sheet that contains the BASE Surfaces you want to
combine.

2. Select the Combine command to display the Combine BASE
Surfaces dialog box.

Combine Surfaces E'
Select Surfaces
Surface Rezalution [m)
FH Fundyd77 5.000000
FHCUBESNT 3.000000
Output Surface
Falder |HIF'S'\B.EI'xDatakFieIdsheetshF‘nrts
Namel |
Rezolution m
k. l [ Caricel ] [ Help

3. Select the BASE Surfaces from the file tree by two methods (you may
have to click the expand icon to view all the available Surfaces):
¢ Press <Ctrl> and select individual surfaces with the mouse.
¢ Press <Shift> and select a range of surfaces by clicking the first and

last surface in the range. All surfaces between the first and last
surface are selected.

4. The Output Folder field is read-only and displays the directory path of
the selected field sheet. The combined BASE Surface is saved to this
folder.

5. Type a name for the combined Surface.

6. Type a resolution for the combined Surface

7. Click OK.

A new BASE Surface that combines the selected Surfaces is
generated. The new combined surface is listed in the Layers tab.
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= allParts
Elﬁ PortzBASEcomb
[ T Contributar
[« Deep
[J«% Density
[w] <% Depth
[ Mean
[« shoal
[J«% std_Dev
[N« Uncertainty
14 Bounding Polygon

The combined BASE Surface reproduces all the attribute layers
contained in the source Surfaces.
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Difference Surfaces

Create a surface showing the differences in attribute values
between two BASE Surfaces.

The Difference Surface function is useful for comparing changes
to an area. A surveyed area can change considerably over time
due to the redistribution of sediment with the currents. This
redistribution can cause changes in depths. A difference surface
can be used to find these changes by comparing two surfaces for
the same area that were created at different times.

Note: the difference surface is not part of a field sheet and is
not saved with the project. However, it can be opened using
the Open Background Data command.

To use this function, the surfaces to be compared must cover
part or all of the same area, and the data in the attribute layers
being compared must be of the same type.

The data types include:

Type Size/Format Range
Short 16-hit (2-byte), integer -32,768 to 32,767 (no decimal points)
Integer 32-bit (4-byte), integer -2,147,483,648 to 2,147,483,647 (no
decimal point)
Float single-precision, IEEE 754 1E-44 to 3.4E+38 (positive or negative)
32-bit (4-byte), floating-point
Double double-precision, IEEE negative values:
64-bit (8-byte), floating-point -1.79769313486231570E+308 to

-4.94065645841246544E-324

positive values:
4.94065645841246544E-324 to
1.79769313486231570E+308

Process > BASE
Surface > Difference
Surfaces

Menu

For example, Depth layers can be compared, but you can’t
compare a Density layer to a Depth layer, since the former
contains Integer data and the latter is Float.

When you select a layer in the Difference Surface dialog box, its
data type is displayed in the Data Type field.

To compare two open surfaces:
1. Select a surface or attribute layer in the Layers tab.
2. Select the Difference Surfaces command.

The Difference Surface dialog box is displayed.
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Difference Surfaces

Source surfaces

x]

Surface 1 Surface 2
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< Deep =P rowlti
<% Density < Deep
<% Depth <% Density
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P i W o B pariteEe O ot

Data ty;@‘lt/) Drata bvp | Float ) |

Cukput surface

Marie |D:'|,HIF‘S dataaFieldsheetsijan31Fundy csar | [ l

[ O ] [ Cancel ] [ Help ]

Any open surfaces are listed in the Surface fields.

3. Click the expand ( +) icon beside a layer in the Surface 1 list to view
the available attribute layers.

4. Select an attribute layer to use as the data source for the difference
calculation.

The Data Type field displays the data type of the selected layer.

5. Expand the Surface 2 list and select an attribute layer with the same
data type as the layer selected for Surface 1.

The Data Type field displays the data type of the second selected
surface attribute.

6. Click the Browse button (...) to define the name and location for the
new surface file, which is saved in CSAR format.

7. Click OK.

A new surface is generated, with an attribute layer named Diff
and a Bounding Polygon layer. The resolution of the new surface
will be the same as the resolution of the surface selected as
Surface 1.
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= W3, HIPS Data
ship Track Lines
[1 28, Critical Soundings
1% Contacts
= sample_sheet
[ Conkours
O a ImTalerance
+- v B 1msurface

+- [ gend3l _
H- [ 1% mulk Difference Surface
= I—
=ML Cifferences |

W] Diff
120/ Bounding Palygon

,:;?,; Project ﬂ:‘, Layers D:‘, Drrawn Cirder

An example of a Difference Surface is shown below.

The colours represent the range of discrepancies between the
two compared surfaces. The dark areas of this surface represent
greater depth differences than the light areas. If the contrast is
not clear, you can reverse the colours, or change the colour map
settings or set a colour range, in the Properties window. (See
“CoLour Map Epitor” on pace 39 and “CoLour RaNGE EpiTor” oN PAGE 43 of
the Tools guide.
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Menu

Process > BASE
Surface > Compute
Statistics

Pop-up

Compute Statistics
(Layers window only)

Bin

Size

Compute Surface Statistics

The Compute Statistics command generates statistics on the
nodes in an attribute layer of a surface, such as a BASE surface,
mosaic or GeoBaR.

The statistics calculated are:
Minimum value in the attribute layer of the surface
+ Maximum value in the attribute layer
* Mean of the values in the layer
* Area
Standard Deviation (Std_dev)
Total count

These statistics are reported together with a histogram
depicting the distribution of the points/nodes within the min/
max range of values.

To compute the statistics of an attribute layer:

1. Select the parent layer of the attribute layer.

2. Select the Compute Statistics command.

The Compute Statistics dialog box is displayed.

Compute Statistics P§|

aktribuke laver Shd_Diew b
Feature layer

Bin size 0.01 m

Histogram colour [ *]

[ (04 ] [ Zancel ] [ Help

3. Select the Attribute layer for which you want to compute statistics, for
example, the Depth or Std_Dev layer.

The Bin size field defines the range of each grouping of data that
will be displayed as a column in the histogram. Each bin or
column will contain all the data within the range set by the bin
size.

The unit of measure for the Bin size field is controlled by the
type of data in the selected attribute layer. For example, Depth,
Standard Deviation and Mean layers are reported in the units
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set for the data in Tools > Options > Display > Units. Density
and Hypothesis Count are unitless.

4. Enter a Bin size for the histogram.

The Min and Max Range values in the Properties for the
selected attribute layer can help you set a useful bin size for
the histogram.

For example, if the range of values for the Std_Dev layer is 0 to
16, a bin size of .02 m will yield a more useful histogram than
would 2m bin size.

5. Select a colour for the content of the columns from the Histogram
colour drop-down list. The default colour is white (outlined in black).

6. Click OK.

The Compute Statistics dialog box displays the input data and
the computed statistics as values and as a histogram.

* The Input section displays the settings that were used to
calculate the statistics: data set, attribute layer and bin size.

The Statistics section provides the results of the analysis of the
data in the selected attribute layer.

* The histogram displays the distribution of the data. The X
axis is labelled with the source layer name and unit of
measure. The Y axis contains the count of the data points in
each bin or column.

The histogram below displays the statistics generated for the
standard deviation layer of a BASE surface.
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Compute Statistics

X

Inpuk
Dakaset; Do\ CARISYHIPS, 7O0\Fieldsheets\aaa_DemolloctSisda, csar
Aktribuke layer: std_Des
Feature laver: Mi&

Aktribuke value bin size: 0.1 m

Skatistics
rlininurn: 0 m Maximum: 15,79 m
Mean: 3.55 m Area; WA
Std_dew: 2,73 m Total count: 8,993
400
&
a3 200
[&]
0 |
-5 1] 5 10 15 20
Std_Dev (m)
[ Image Export ] [ ASCIT Export ] [ Ok l [ Help ]

To save these statistics, export them to image or ASCII formats.
When exporting to an image format, only the histogram is
exported. When exporting to ASCII, the Input, Statistics and
histogram data will all be exported.

See “ExporT HisToGRAM TO IMAGE” ON PAGE 234 and “ExPORT STATISTICS TO
ASCII” on pPace 237 for more information.

7. Click OK to close the dialog box when finished.

Export Histogram to Image

Use the Image Export option in the statistics results dialog box
to export an image of the current histogram as:

* PDF (Portable Document Format)
+ PS (PostScript)

* SVG (Scalable Vector Graphics)

+ TIFF (Tagged Image File Format)

To export an image of the histogram:
1. Click Image Export.
The Export dialog box is displayed.
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B General Options
File Mare (Mo extension) H11-2010-1_Std_Dew
Oukput Directory DA CARISVHIPS \Fundwd? E]I
Cutput File Format TIFF {Tagged Image File Format)
B TIFF Options
Image Resolution (DPT) 300 =
width (Pixels) 1416
Height: (Pixels) 472
Image Depth 3z Bit (RGEA)
Background Calour [ ] (z=5,255,255)
Background alpha 0
Campression LW
[ Ik l [ Cancel ] [ Help ]

Use the Export dialog box to define the settings for exporting the
image. Click on each row to activate the options for that field.
The example above displays the options for export to TIFF
format.

By default, the File Name field is populated with a name
combining the names of the surface and the attribute layer that
was computed (<surfacename>_<layername>). You can
change this file name.

2. [Optional] Type a File Name for the image file.
3. Click within the Output Directory field to enable the Browse (...) button.

4. Click Browse and select a location for the exported file.
5. Select the Output File Format from the drop-down list.

Once you select a format, specific options for that format are
displayed in the lower section of the dialog box.

6. [Optional] Enter or select a value for the options as needed.

Export options:

PDF and PostScript options

Paper size Set the page size of the exported file.
Width/Height Set the width and height of the histogram in the resulting file.
Data Orientation Set the orientation of the histogram in the resulting file.

Portrait is a vertical position; Landscape is a horizontal
position. Landscape is selected by default.

Margins Set the width of the area between the histogram and the
edge of the file. The default is 5mm.
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Image Export DPI
(Quality)

Set the resolution used to export the histogram. The higher
the resolution, the better the quality of the image when
zoomed in.

If the file will be used in the electronic form with the image
being zoomed in tightly, a higher resolution is recommended.
If the file will simply be printed, a smaller resolution is
adequate.

SVG format options

Width/Height

The width and height of the histogram in the resulting file.

Image Export DPI
(Quality)

Set the resolution used to export the histogram. The higher
the resolution, the better the quality of the image when
zoomed in.

If the file will be used in the electronic form with the image
being zoomed in tightly, a higher resolution is recommended.
If the file will simply be printed, a smaller resolution is
adequate

TIFF format options

Image Resolution

The resolution (quality) at which to export the image. The
higher the resolution, the closer the image can be zoomed,
but the larger the file.

Width/Height Set the width and height of the resulting image in pixels.

(Pixels) These fields are controlled by the resolution of the image. As
the DPI is increased or decreased, so is the number of
pixels.

Image Depth Set the number of values applied to each pixel in the image

(one value for each colour, plus one for transparency if using
32 Bit).

If you would like a transparency setting applied to the
background colour, the 32 Bit (RGBA) option must be
selected.

Background Colour

The colour displayed in the background of the histogram.
The default is black.

Background Alpha

(This option is only available when the Image Depth is set to
32 Bit RGBA).

Set the degree of transparency applied to the background
colour. The default setting is zero transparency.

Compression

Compress the resulting image file during export to decrease
the file size. This option is only available when using the TIFF
format. There are various compression methods available,
each of which performs differently. By default, LZW is used.

7. Click OK.

The image file is saved to the specified location.
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Export Statistics to ASCI|I

Use the ASCII Export option in the Compute Statistics results
dialog box to export all of the statistical information to an ASCII
text file. This file will include:

Information about the computed surface
The resulting statistics

* The centre value of each bin and the count of data points
within the bin.

To export to an ASCII file:
1. Click ASCII Export.

A standard Save As dialog box is displayed. By default, the File
Name field is populated with a name combining the names of the
surface and the attribute layer that was computed
(<surfacename>_<layername>).

2. [Optional] Enter a new File name.

3. Select a location for the file and click Save.

An ASCII text file is created in the specified location.
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Menu

Process > BASE
Surface > Surface
QC Report

Pop-up

QC Report (Control
window only)

Holiday Criteria

BASE Surface QC Report

The BASE Surface Quality Control report lists significant data
gaps within the surface. It also analyzes how much of your data
conforms to the confidence levels set by the S-44 standard for the
four orders of survey.

1. Select the BASE Surface parent layer in the Control window.
2. Select the Surface QC Report command.
The BASE Surface QC Report dialog box is displayed.

BASE Surface OC Report P§|

Holiday Criteria

Haliday search radius: | £

Minirmurn number of nodes; | &

[ ]create holiday laver

IHO 5-44 Settings

Error walues from: | Greater of the bwo b

Min Depth im)  Max Depth (m)

Special Order: | 0,00 100,00
Order 1a; | 0.00 100,00
Crder 1b: | 0,00 100,00

Crder 2: | 100,00 S000,00

Cukput File: m

[ Ok l [ Cancel ] [ Help ]

The top section of the dialog box sets the criteria for finding
significant data gaps (known as “holidays”). A holiday is formed
when enough gaps are clustered together within a specified
radius. You can create a layer that displays these holidays. This
layer does not display every gap in the surface, but only those
gaps that meet the criteria.

1. Type the number of nodes to use as a radius for searching for gaps in
the Holiday Search Radius field.

2. Type the Minimum number of nodes that must contain data so that a
data gap holiday is not formed.
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For example, if the value is 6, then a node without data must be
surrounded by five or less nodes with data to be included (with other
empty nodes) in a holiday.
3. Select the Create holiday layer check box to create a layer in the
Layers tab displaying the data gaps selected by the search criteria.

IHO S-44 Settings The lower section compares uncertainty values contained in the
surface to the S-44 standard. These values are drawn from the
Standard Deviation and Uncertainty layers. This comparison
will show how many nodes in the surface fall within the S-44
categories.

4. Select the source of error values from the drop-down list:

< Uncertainty layer (which contains the uncertainty “model” values
entered when the surface was created),

e Standard Deviation (the values showing how the data varies from
the “model”),

« Greater of the two (uncertainty or standard deviation, whichever is
larger value)

* Lesser of the two.

For a swath angle surface, the error values come from the
Standard Deviation layer only. (The option will be greyed out, but it
is applied.)

The depth levels shown in the dialog box are the minimum and
maximum depth levels for each survey order. You can change
these to conform with the minimum and maximum depths in
your surface.

5. [Optional] Type new depth levels for any of the survey orders. (You can
have overlapping depth levels.)

6. Click Browse to select a directory path and name for the QC report.
The path and name is shown in the Output File field.

7. Click OK.
The report is shown in the Output window, and in the Output

file you designated. The Holiday layer is displayed in the Layers
tab under the other layers for the surface.
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QC Report File example

BASE Surface QC Report
Date and Time: 2/4/2010 3:39:49 PM

Surface:
d:\CARIS\HIPS\70\Fieldsheets\FundyData\PASG1\pagstestl.csar

Holiday Search Radius: 2

Holiday Minimum Number of Nodes: 12
Holiday layer created: No

Error values from: Greater of the two

Number of nodes processed: 8859
Number of nodes populated: 8858 (99.99%)
Number of holidays detected: O
IHO S-44 Special Order:
Range: 0.000 to 100.000
Number of nodes considered: 8858
Number of nodes within: 2523 (28.48%)
Residual mean: 0.743
S-44 Order 1a:
Range: 0.000 to 100.000
Number of nodes considered: 8858
Number of nodes within: 3995 (45.10%)
Residual mean: 0.473
S-44 Order 1b:
Range: 0.000 to 100.000
Number of nodes considered: 8858
Number of nodes within: 3995 (45.10%)
Residual mean: 0.473
S-44 Order 2:
Range: 100.000 to 5000.000
No depths within the specified range

Sections of a QC report The first section contains information about the report file and
file the data holiday options set in the dialog box:

* The data and time that the QC report file was created.
* The BASE Surface on which the QC report is based
* The holiday search radius.

* The minimum number of nodes required to omit a node
(without data) from being included in a holiday.

+ If a holiday layer was created or not.
* The source of error values (the layer).

The second section contains information on the number of nodes
containing data:
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The total number of nodes processed in the surface.
The total number of nodes that contains data.
Percentage of the surface that contains data.

Number of data holidays located.

The third section contains information about each S-44 survey
order:

The depth range for the survey order (set in the dialog box).

The number of nodes within that depth range with
uncertainty values that were considered for the survey order.

The number of nodes that fall within the depth error limits
for that survey order.

The residual mean is derived from the computed and reported
uncertainty.

If the value is negative, the uncertainty values meet the
requirements for the selected survey order. If the value is
positive, the uncertainty values do not meet the requirements
for the selected survey order. Therefore, if no nodes were
considered for the survey order, the residual mean would
have to be above zero.
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Group multiple surfaces

Multiple BASE surfaces created in different field sheets can be
grouped together, so that the same display properties can be

applied consistently to all the grouped surfaces. (See “ProperTIES
oF BASE Surraces” oN pPaGe 204.

Grouped surfaces are listed together under a new Sources layer,
followed by their combined attribute layers, as in the illustration
below.

= M 3, HiPs Data

Ship Track Lines

[1 28, Critical Soundings

1| Contacts

= Jan30-13

= 18| Fundy47-E
[+ Deep
% Depth
[« Mean
[« shoal

17 Bounding Pal

> Depth
[+ Interpolated
14 Bounding Pal
Janl6

[]<% Density

<% Depth
[]< Mean

[« std_Dev
4 Bounding Pal
[+ Hypothesis_C
[]+% Hypothesis_S
(]« Mode_Std_De
[+ Uncertainty
[T User_Marminatils

L T N

%) Priject [[Layers [ raw Order

= M 3, HIPs Data

= M [1] Areasi <
= L1l sources <

ship Track Lines
[ 24, Critical Soundings
[ Contacts

[ Fundy47-B

[ B Fundy47-B_Interp <

[+ Fundy-47Cz
[ Deep
[« Density
[#] <% Depth
[T Mean
[« shoal
[]«% std_Dev
[ Bounding Polygon
[« Hypothesis_Count
[« Hypothesis_Strength
[« Mode_std Dev
[ Uncertainty
[« User_Mominated
[« Interpolated

Attribute
layers

Janié

") Praject [Layers 0 braw Order

4_

4_

W

GROUP
Sources
BASE

surface
layers

When a surface is added to an existing group, the properties of
the first of each type of attribute layer included in the group are

applied to all other attribute layers of the same type.

For example, if the Depth layer for the grouped surfaces has
Filter values set, the Depth layer for a surface added to the
group will display data within the filter range, regardless of its
settings before it was added to the group.
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Create a group

Group > Create New

Pop-up

Add surface to group

Group > group hame

Pop-up

Remove a surface from
a group

Group > None

Pop-up

ungroup

Group > Create New

Pop-up

Create BASE Surfaces: Group multiple surfaces

To group multiple surfaces:
1. Right-click on a surface parent layer in the Layers tab.

2. Select the Create New command from the Group item on the pop-up
menu.

The New Group dialog box is displayed.
3. Type a name for the group layer in the Group Name field.
4. Click OK.

The group is created in the Layers tree, and the selected surface
1s added to the group.

To add another surface to the group:
1. Right-click on the surface to be added.
2. Select Group from the pop-up menu.

The pop-up sub-menu will list any created and available groups.

(If a selected surface already belongs to a group, that group is
greyed out in the pop-up menu, to prevent a surface from being
added to a group twice.)

3. Select the group you want to add the surface to.

The surface is added to the group, under the Sources layer.

You can remove a surface from a group. It will be returned to its
place in the field sheet (if the field sheet is open)—otherwise the
surface is listed with other layers in the Layers tab.

To remove a surface from a group:

1. Right -click on the surface you want to remove from the group.
2. Select Group from the pop-up menu.

3. Select None from the sub-menu.

The surface is removed from the group and restored to a position
in the Layers tab.

To disband the group and restore the component surfaces, use
the Ungroup command:

1. Right-click on the group layer.
2. Select Ungroup from the pop-up menu.

The group is removed from the layers tree.
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Surface Filtering

Menu

Tools > Apply Filters >
Surface Filter

Surface filtering uses a scaled standard deviation or uncertainty
threshold to reject soundings that fall outside that threshold.
You can also filter sounding depth by a direct threshold amount,
for example, 2 metres from the surface.

Soundings that fall outside the threshold are assigned a
Rejected by Surface Filter flag and are no longer available for
processing (unless they are given an Accepted flag again).

This can greatly reduce the number of manual edits required to
produce a clean sounding set.

1. Select the Surface Filter command.

The Surface Filter dialog box is displayed.

X

Surface Filter

Select Layer:

=[] Jan3n-13
. = CUBE23
=-[Z] Jané-13
. [l Fundy47-E
=[] Janl6-13

f | Fundy-47C2

Threzhold Type: | Static Walue b |

Threshold value; | 2.00 m

[ ]Include data previously rejected by Suface Filker

[ ] Reject soundings that do nat fall on the surface

2. Select the BASE surface to be filtered from the Select Layer tree.

3. Select the Threshold Type from the drop-down list:
« Standard Deviation
¢ Uncertainty
e Greater of the two
* Lesser of the two.
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¢ Static Value
Set the desired Threshold value.

« For standard deviation or uncertainty thresholds, the value entered
will show the confidence interval next to the field.

e Static values are entered in units set in Tools > Options > Display >
Units > Vertical units, e.g., metres.

. Select the Include data previously rejected... check box to include

rejected data when running the filter.

Select the Reject soundings check box to reject soundings that are
offset from the surface.

Click OK.

Surface filtering can also be used in Subset Editor, where you
can apply filters to a subset of a BASE surface. See “Sussets anD
BASE SurrAces” oN pPAce 350.
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CUBE Processing

A Combined Uncertainty and Bathymetry Estimator (CUBE) surface uses
multiple hypotheses to represent potential depth variances along the sea
floor.

In this chapter...

OVERVIEW .ot eeeeteee et e e e e e e e et e e e e e eea s e senneeees 248
GENERATING CUBE SURFACES......ciiviiiiiiiciieeieaen, 251
HYPOTHESIS EDITING....cuiiiiiiiii et 259




CUBE Processing: Overview

Overview

Disambiguation

The CUBE process uses sounding propagation along with
disambiguation to create and select hypotheses.

When soundings are propagated to a grid of estimation nodes:

* Soundings with a low vertical uncertainty are given more
influence than soundings with high vertical uncertainty

* Soundings with a low horizontal uncertainty are given more
influence than soundings with a high horizontal uncertainty.

Soundings close to the node are given a greater weight than
soundings further away from the node.

Generally, as soundings are propagated to a node, a hypothesis
(depth value) is developed at that node. If a sounding’s value is
not significantly different from the previous sounding then the
same or modified hypothesis is used. If the value does change
significantly, a new hypothesis is created. A node can contain
more than one hypothesis.

/.,/c’ -
Estimation Node

In the above graphic, two soundings—S; and So—have similar
values and therefore are part of the same hypothesis at the
estimation node. However, sounding three (S3) has a
significantly different value so it forms a new hypothesis.

The final process in CUBE is disambiguation. Disambiguation
selects one hypothesis over others. There are four
disambiguation options:

Density: Select the hypothesis with the greatest number of
sounding samples.

* Locale: Select the hypothesis that is most consistent with the
surrounding nodes that have only one hypothesis.

* Locale and Density: Select the hypothesis the contains the
greatest number of soundings and is also consistent with
neighbouring nodes.

Initialization: Select the hypothesis that is nearest to a node
value of a previously created BASE Surface. Initialization
differs from the other methods because it filters potential
outlier soundings just prior to disambiguation.
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When a surface using the density and locale options is
generated, two layers specific to the CUBE Surface are
displayed.

* The Hypothesis Count layer is a visual representation of
hypothesis density at a node. A Surface with a Hypotheses
Count layer is displayed below.

Areas with multiple
s hypotheses are shown
4 ’ k. in a brighter colour

than areas with only
one hypothesis.

+ The Hypothesis Strength layer is a visual representation of
the mathematical confidence of a chosen hypothesis. Each
node is given a value ranging from 0.0 (high confidence) to 5.0
(low confidence). Nodes with one hypothesis have a confidence
value of 0.0 while nodes with multiple hypotheses will have
confidence values greater than 0.0. A Hypothesis Strength
layer 1is displayed below.

The brightly coloured
areas represent nodes
with more than one
hypothesis.

More than one hypothesis or a low confidence value does not
necessarily mean an error. Uneven areas (slopes, for example)
show more than one hypothesis because of the changing terrain.
Nodes with multiple hypothesis should be examined in the
Subset Editor. See “HypotHEses CLEANING” ON PAGE 266.
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When you select the Initialization method of disambiguation,
two additional layers are created:

* Guide_Depth: Depths from the initialization surface.

* Guide_Uncertainty: Vertical uncertainty values from the
initialization surface.

The User Nominated layer displays the nominated hypotheses
that were chosen over the hypotheses selected by CUBE
disambiguation (see “NoMINATE ALTERNATIVE HYPOTHESES” ON PAGE 263).
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Generating CUBE Surfaces

Process > BASE
Surface > New

Menu

e

Tool

CUBE Surfaces are created using the BASE Surface wizard. All
track lines must be merged and TPU must be computed before a
CUBE Surface can be created.

To create a CUBE Surface:

1. Open a field sheet of the area for the Surface:

* To create a Surface for the entire field sheet area, select the field
sheet in the Layers tab in the Control window.

« To create a Surface for a single track line, select a track line within
the field sheet and then select the field sheet layer in the data tree.

2. Select the New Base Surface command.

The number of steps in the wizard is determined by the type of
surface you are creating.

BASE Surface (Step 1)
The BASE Surface Wizard (Step 1) dialog box opens.

BASE Surface Wizard (Step 1 of 3)

BASE Surface

Surface Mame: éFund_l,lE?S.-i'-.

Commentz

| et > | Cancel Help

1. Type a Name for the BASE Surface.
2. Type any necessary Comments in the text box, and click Next.

BASE Surface (Step 2)
The BASE Surface Wizard (Step 2) dialog box is displayed.
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BASE Surface Wizard (Step 2 of 3)

Rezolution
(* Single: |5.00 m
i minD epth-ma=0epth
Pt [ Depth Filter:
e THERE minC epthirm] - maxDepthim], resim]

.aﬂ._' 7 Mulkiple: + o
2 s
I s
P 1#, ’ Load... Save...
_-':f-,{ - Surface Type: | CUBE v |
o ] -‘}'*”h‘“" .
- ""“j | ]
o il WYertical D atum:; | Unknown |

| MHest | Cancel | Help

The Resolution value(s) sets the distance(s) between BASE
Surface nodes. You can use the same single resolution value for

the entire surface, or use different resolutions for each range of
depths.

1. Select Single and enter a resolution value, or select the Multiple option
and enter a range of values.

If you select the Single option, you can determine the range of
depths to include in the BASE surface by using the Depth Filter
option.

2. Select Depth Filter and enter a range of depths.

If you select the Multiple option, the depth ranges and related
resolution values can be saved as a template to apply when
creating other new BASE surfaces.

3. Enter the series of depth ranges and the desired resolution in metres,
and click Save to save the settings as a template.

OR
4. Click Load to use a saved file.

Values are entered in the following format:

minimum depth - maximum depth, resolution (all in metres. For
example, 0.0-10.0,5.0 which associates depths between zero and
10 metres with a resolution of 5 metres

5. Select CUBE from the Surface Type list.
6. Select the Vertical Datum, if known, from the list.
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7. Click Next.

The content of the next dialog box is determined by the choice of
surface type made in step 5:

“BASE Surracke (Step 3) - CUBE” on pagE 253

BASE Surface (Step 3) - CUBE

The S-44 survey order is used to determine the area of influence
that a sounding can apply to the nodes.

A sounding’s area of influence (the number of nodes to which a
sounding is applied) is determined by the vertical uncertainty
limit in the selected S-44 survey order. When a sounding’s
vertical uncertainty increases beyond the requirement for the
survey order then it cannot contribute to the node.

BASE Surface Wizard [Step 3 of 4) [z

Add zurvey lines
[HO 5-44 Order

[ ]Use selected lines [ ] lgnore lines with emors

[ Include additional bathymetry

[nizlude status

Accepted E xamined Outstanding

Additional Attributes
Shoal Deep

[ < Back ” et = ][ Cancel ][ Help

1. Select an IHO S-44 Order from the drop-down list.

The a (constant depth error) and b (factor of depth dependent
errors) fields are automatically filled when a survey order is

selected. These values are read from
A\HIPS\System\IHO_Standards.xml.

If one or more track lines were selected before the BASE Surface
process was started, the Use selected lines check box is enabled.

2. Clear this check box if you want to apply the BASE Surface to the
entire field sheet area.
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Use the Ignore Lines with errors option so that the surface creation
is not interrupted if it encounters bad data. The process will skip
the part of the line containing bad data and continue creating
the surface with the next line. Once the surface is complete you
can decide whether to remove the partial line.

3. Check Ignore Lines with errors to have bad line data omitted from the
surface.

4. Check Include Additional Bathymetry to include water column
bathymetery added to project.

5. Check either Accepted, Examined or Outstanding to include data with
these status flags in the CUBE surface.

6. Select Shoal or Deep (or both check boxes) to include shallowest or
deepest soundings data in the CUBE Surface

7. Click Next.

BASE Surface (Step 4) - CUBE

BASE Surface Wizard [Step 4 of 4) E'

CUEE Parameters

Dizambiguation method: | |nitialization Surface " |

‘“"j_‘_h- l_-'!l'-—' I:aniguratil:lr‘li| H ]

Initialization surface

| |[ Select... ]

tinirm difference: m
Filter percentage:
Yarance scalar;

Maximurm File Size: 499  MB

[ < Back ” Finizh l[ Caricel ] [ Help

1. Select a disambiguation method from the drop-down list:
* Density
e Locale
¢ Density and Locale
* Initialization Surface
(These methods are described in “DisAMBIGUATION” ON PAGE 248.)
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Default Configuration values will be applied unless you select
otherwise. To apply other configuration options, click the [...]
Browse button to open the Advanced configuration settings. (See
“ADVANCED OpTIONS FOR CUBE SURFACE” ON PAGE 255.)

If you selected Initialization as the method for disambiguation, the
Initialization Surface check box is automatically selected, so you can
set values for the filtering tests.

2. Type the path and name of an existing BASE Surface, or click Select
and browse to the BASE Surface.

If you have selected a disambiguation method based on density
or locale, the Initialization Surface tests can be used as an optional
filtering method.

Initialization Surface filtering uses the depth and vertical
uncertainty values in an existing BASE Surface (the
Initialization Surface) to exclude potential outliers from the new
surface. There are three filtering tests:

Minimum Difference is a set distance from an existing BASE
Surface node. For example, if the Minimum Distance is set at 10
metres, all soundings that are not within 10 metres of the
node are excluded when a new Surface is generated.

* Filter Percentage is a percentage of depth at a node. For
example, if the depth at a node is 20 metres and the
percentage value is 0.25, all soundings that are more than 5
metres from the node (20x0.25) are excluded from the new
Surface.

* Variance Scaler is a multiplier of vertical uncertainty at a node.
For example, if the scaler is set to three and depth
uncertainty for a node is one metre then soundings more than
three metres (1x3) from the node are excluded from the
processing of the new BASE Surface.

The shoalest values from the three tests are then used as the
threshold to filter outlier soundings.

3. [Optional] Changes the default values set for the filtering tests.

4. Click Finish.

A CUBE Surface is shown in the Display window and the layers
associated with the Surface are listed in the Control window. See

“View BASE Surraces” oN pace 203 for more information on display
options.

Advanced Options for CUBE surface

The Advanced Options dialog box displays the detailed
configuration settings applied to the CUBE surface. These
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settings are contained in the CUBEparams.xml file, found in the
installed Template folder.

You can use the settings in this file or select a custom
configuration file. If you use a custom file, make sure that you
use the same syntax and structure as the CUBEparams.xml file.

Advanced Options

Configuration: | pefaulk

CLIBE.

Surface Creation

Disambiguation

rull Hypothesis Test

Estimate OFfset:
Capture Distance Scale:
Capture Distance Minimurm:

Harizontal Errar Scalar:

Density Strength Limit:
Locale Strength Maximum

Locale Search Radius:

Template file: | IPSY700 Templatet CUBEPar ams, xml m

Comment:| This is the swskern defaulk settings For

4.00

5.00

0.50

2,95

£.00

£.30

Mininumn Murmber of Meighbours: | 3
Standard Deviation Ratio: | 3.00

Meighbour Strengh Maximum:| 2, 50

E3

v

o

pixels

Lo |

[ Zancel

1. [Optional] Click Browse to select another configuration file. The file
path is displayed in the Template File field.

2. Select a configuration file from the Configuration drop-down list:
Default, Deep or Shallow.

You can adjust the configuration settings can in these files, but
you must save changes before they can be applied. If you do not
want to overwrite the CUBEparams.xml file, select New and

create a new template file.

» Deep: This configuration is intended to be used in areas where
small features are not likely (shifting sand shoals), not important
(steep grades and deep water), or separately located with sidescan.
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This parameter set corresponds with NOAA's 2006 Complete
gridding standard.

Shallow: This file defines the parameters for the CUBE algorithm
and are intended to be used in areas of critical underkeel clearance,
in areas with numerous small features, and multibeam that can
stand on its own without feature-by-feature sidescan correlation.
This parameter set corresponds to NOAA's 2006 Object Detection
gridding requirements.

New: select “New” to save any changes to the default settings, or to
create a new configuration. Otherwise the changes will be saved to
the CUBEparams.xml file.

3. If you select “New”, the New CUBE Configuration dialog box is
displayed.

Mew CLIBE Configuration §|

Enter value for the configuration name

4. [Optional] Type the name for the new configuration setting and click
OK.

5. [Optional] Type any additional information in the Comments field.

6. The default values in the following fields can be adjusted, as needed.
You will be prompted to save your changes before the configuration
can be applied. Estimate Offset: The threshold for significant offset
from current estimate to warrant an the creation of a new hypothesis.
The value must be between 0.1 and 10.0.

Capture Distance Scale: Scale on predicted or estimated depth for
how far out to accept data. Value is a percentage of depth used to

limit the radius of influence a sounding may have on the grid. Value
must be between 1.00 and 100.00.

Capture Distance Minimum: The minimum value (in metres) on
predicted or estimated depth for how far out to accept data. This
value is used in conjunction with Capture Distance Scale to limit the
radius or influence of a sounding. Value must be between 0.0 and
100.00.

Horizontal Error Scalar: The value used to scale the horizontal error
of each sounding when used in the radius of influence computation.
Value must be between 0.0 and 10.00.

Density Strength Limit: The strength value used to switch from the
‘density' disambiguation method to the 'locale’ version when using
the density & locale algorithm. Value must be between 0.00 and
5.00.

Locale Strength Maximum: The maximum strength value allowed as
part of the mean in the locale algorithm. Value must be between
0.00 and 5.00.
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* Locale Search Radius: The radius of the search when computing
the trimmed mean. The values are in pixels and must be greater
than zero. The original system default value is 1.

« Null Hypothesis Test: Flag used to control the application of the
NULL hypothesis test. Value must be either True or False. Default
value is False.

e Minimum Number of Neighbours: During the Null Hypothesis test,
this controls the minimum number of neighbours that a node must
have in order to be considered for the Standard Deviating Ratio test.
If the node has less the specified number, it is automatically marked
as 'Null'. Values must be between 2 and 8.

« Standard Deviation Ratio: During the Null Hypothesis test, this
represents the cut-off limit for the standard devotion ratio including
the node in question to the standard deviation of the qualified
neighbouring nodes. If the computed ratio exceeds the specified
value, the node is marked as 'Null'. Values must be between 0.0 and
10.0.

¢ Neighbour Strength Maximum: The maximum strength value that is
allowed to be considered as part of the standard deviation
computations in the NULL hypothesis test. Value must be between
0.00 and 5.00.

7. Click OK to save and apply settings.
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Hypothesis Editing

Tools > Subset Editor

Menu

Tool

V|

Tools > Subset Editor

Pop-up

CUBE surfaces can be displayed in the Subset Editor for
examination and editing, using an iterative process to choose
which of multiple hypotheses of depth values are the best ones to
represent the sea floor.

When a CUBE surface is created, soundings are weighted and
contribute to surface grid nodes based on TPU values and
distance from the nodes. The CUBE surface allows for multiple
depth estimates or hypotheses to exist at a single grid node,
depending on the variation of the sounding data. CUBE then
uses “Disambiguation” to determine which hypothesis at each
node is the most “correct”.

You can verify and, if necessary, override, a CUBE decision in
Subset Editor, by nominating an alternative hypothesis as the
depth. Once these kinds of changes have been made to the
CUBE surface, the surface is updated.

A surface filter can then be applied to the data. Any sounding
data that is not in agreement with the selected hypotheses will
be flagged as rejected. By applying this surface filtering, the
number of manual edits required by the hydrographer to
produce a clean sounding data set is greatly reduced.

When following a CUBE workflow, this hypothesis editing
process is performed instead of other filtering such as Swath
or Subset Editor filters.

To examine an open CUBE Surface in Subset Editor:
1. Select the Subset Editor command.

2. Define the subset with a bounding box.

3. Load the subset.

Data contained within the bounding box is loaded into the 3D
Subset view.

4. In the Subset Editor tab, select the CUBE Hypothesis layer.
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6.
7.

Data

= 4% HIPS Data
d 2D View
d 30 View

G Refererce Surlface
¥ CUBE Hypothesiz

™ Tracking

Properties
Select Surface

-7 CRTR4
B CRTR4-1

Load |

Tranzparency: |0 3:

[ Aireframe hypotheses

| Fixed size hypotheszes
[ Show alternative hypotheses
[ Show only zelected alternatives

[ Show only hypothesis with alternatives

Expand the Select Surface data tree and select a BASE Surface

containing CUBE data.

Click Load to view the CUBE surface.

To return to the normal display in the 3D and 2D Views, click Unload.

The display options for the hypotheses are listed at the bottom of
the Subset Editor tab.

“WIRE FRAME HYPOTHESES” ON PAGE 261

“Fixep Size HYPOTHESES” ON PAGE 262

“NOMINATE ALTERNATIVE HYPOTHESES” ON PAGE 263

“SHow ONLY SELECTED ALTERNATIVES” ON PAGE 264

“SHow ONLY HYPOTHESES WITH ALTERNATIVES” ON PAGE 264

8. View and edit the hypotheses. See “HypoTHESES CLEANING” ON PAGE 266

9. Update the surface. See “UprpaTiNg A CUBE SURFACE” ON PAGE 267
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Hypotheses views

Below is an example of an enlarged section of a CUBE surface
loaded in the 3D View.

Hypotheses are represented as squares. The squares have
different dimensions to reflect the confidence level given to each
hypothesis. These confidence levels range from 0.0 (the highest
value) to 5.0 (the lowest value). The size of a square is related to
the numerical confidence level: large squares represent nodes
with the high confidence values while smaller squares represent
nodes with low confidence values.

The thickness of the square represents the vertical uncertainty
assigned a node (to a 95% confidence interval). The thicker the
square, the greater the vertical uncertainty.

More than one hypothesis or a low confidence value does not
necessarily mean an error. Uneven areas (slopes, for example)
show more than one hypothesis because of the changing terrain.

Wire frame Hypotheses

Hypothesis squares can also be displayed without a fill so that
they are transparent except for the outlines of the squares.

1. Select the Wireframe Hypotheses check box.

The 3-D View is refreshed to display the squares without fill, as
illustrated below.

CARIS HIPS and SIPS User Guide 261



CUBE Processing: Hypothesis Editing

Fixed Size Hypotheses

The Fixed Size Hypotheses option flattens the hypotheses squares
and redraws them to a standard size. This option is useful if you
want to examine the dataset for holes or to see the exact position
of a square in the subset.

1. Select the Fixed Size Hypotheses check box.

The 3-D View is refreshed to display the squares as flattened
and in a standard size.
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Show alternative
hypotheses

CUBE Processing: Hypothesis Editing

Tools > Subset Editor
> Nominate

Menu

4

Tool

Nominate Alternative Hypotheses

Some nodes have alternative hypotheses that were not selected
during disambiguation You can view alternative hypotheses and
compare them against the selected ones. If needed, the
alternative hypotheses can be nominated to replace the
established hypotheses.

“SHOW ALTERNATIVE HYPOTHESES” ON PAGE 263

“SHow ONLY SELECTED ALTERNATIVES” ON PAGE 264

“SHow ONLY HYPOTHESES WITH ALTERNATIVES” ON PAGE 264

1. Select the Show Alternative Hypotheses check box and click Apply.

The 3-D and 2-D Views are refreshed to highlight the alternative
hypotheses. The following image shows a 3-D View with the
alternative hypotheses displayed in red.

The red squares represent hypotheses that were not selected
during disambiguation. The vertical lines that run between the
nodes are viewing aids to match these alternative hypotheses to
the ones selected by CUBE.

1. To replace an hypothesis, select an alternative hypothesis in the 2D or
3D window.

The Nominate and Clear commands are now active.
2. Select the Nominate command.

The alternative hypothesis is now highlighted in blue. This
means that the nominated hypothesis has replaced the
established one.
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Show only Selected
Alternatives

Show Only Hypotheses
with Alternatives

All nominated hypotheses are given the highest confidence value
0of 0.0.)

To compare nominated nodes against the existing nodes,
3. Clear the Show Alternative Hypotheses check box
4. Select the Show Only Selected Alternatives check box.

The 2D and 3D Views are refreshed to show only the nominated
and established hypotheses. The following image shows the 3-D
View with only nominated and established hypotheses
displayed.

Some hypotheses will not have alternatives. To view only those
hypotheses selected by CUBE that do have alternative
hypotheses:

5. Select the Show Only Hypotheses with Alternatives check box.

The Views are refreshed to show only the hypotheses for which
there are alternative hypotheses, as illustrated below.
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2
2 |> Clear
5
e

CUBE Processing: Hypothesis Editing

When you have finished nominating alternative hypotheses to
replace the hypotheses selected by CUBE disambiguation, the
User Nominated layer will display these nominated hypotheses.

6. Select the Save command to save your data.
7. To remove the nomination flag, select the Clear command.
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Hypotheses Cleaning

Reject

Tools > Subset Editor
> Reject

Tools > Subset Editor
> Accept

v

Reject Node

Menu

Tools > Subset Editor
> Reject Node

Tool

X

Accept Node

Menu

Tools > Subset Editor
> Accept

Tool

v

Like soundings in Swath and Subset Editor, hypotheses can be
given a rejected flag. When a hypothesis is rejected, it is retained
in the Surface but is excluded from processing when
disambiguation is run again or when filtering is applied.

1. Select a hypothesis.
2. Select the Reject command.
The hypothesis is now flagged as rejected.

To change rejected back to the accepted status (and therefore
available for further processing).

1. Select a hypothesis.
2. Select the Accept command.

The hypothesis is now flagged as accepted and is available for
further processing.

To reject all hypotheses at a node:
1. Select a hypothesis.
2. Select the Reject Node command.

All hypotheses associated with the node are rejected.

To return hypotheses associated with a node to their normal
status.

1. Select a hypothesis.
2. Select the Accept command.

All hypotheses associated with the node are flagged as accepted.
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Menu

Process > BASE
Surface > Recompute

Tool

2

Updating a CUBE Surface

If changes are made to the data contributing to the surface, the
CUBE Surface can be rebuilt to show these changes using the
following methods:

Select the Recompute BASE Surface command . (See
“RECOMPUTE SURFACE” ON PAGE 221).

When recomputing a CUBE BASE Surface, all CUBE BASE
Surface editing, including nominations, hypothesis and node
rejections are considered no longer valid and will not be
retained after recomputation of the BASE Surface.

Select the Automatic BASE Surface Update check box in Tools>
Options > General. After edits are made, this will
automatically update the area of the CUBE surface contained
within the subset bounding box. (See GeneraL for more
information).

When using the Automatic BASE Surface Update option, all
CUBE BASE Surface editing, including nominations,
hypothesis and node rejections could be retained if no
soundings were rejected in the proximity of the nodes.

If soundings have been rejected after CUBE BASE Surface
editing, these editing adjustments will be lost.
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Data QC

Use the BASE surface to highlight problems with sensor data that may

exist, and if necessary, edit problem areas.

In this chapter...

WORKFLOW ©.vueeeiteeiiie e et e e e e et e e e e e e e e e e e e eeanns
TOOLS FOR EXAMINING AND EDITING DATA cevvvvueerererrnnnnnns
QUERY DATA .ot
REJECTING AND ACCEPTING DATA ....iviiiiiiiii e,
EXAMINE NAVIGATION DATA.....ciiiiiiiiiiiin e,
SHIFT NAVIGATION DATA ..o
ATTITUDE DATA eittteeiiieeeiieee et e e et ee et e e eaaneeeenaneeenans
DELAYED HEAVE ... ccovviiiiiii e,
LoAD ATTITUDE/NAVIGATION DATA ...ccvvviiieiiiiiiieeeeee,
CLASSIFY LINES..uiiiiiiiiiiiiiei e e e e e e e e e e eaaaes
REJECT LINE .. iiii e
VIEW REJECTED SOUNDINGS ..ccvvuieiinneeeiiieeeeineeesnneeeaenn
CRITICAL SOUNDINGS «..eevuueriineeeeineeeennneessneessineeannnns
DESIGNATE CRITICAL SOUNDINGS FROM A SURFACE ........
RESTART CLEANING evvuiiiiiieiiiieeeii e e eei e ee e e eeneeeeanns
QUALITY CONTROL REPORTS ...cevviiiiieeceviiie e




Data QC: Workflow

Workflow

Problems with sensor offsets, auxiliary sensor data, and so forth,
become readily apparent in the BASE Surface. Relying on a
surface to highlight problems in the auxiliary sensors can
improve processing efficiency, because you are no longer
required to investigate the motion and navigation for each
survey line.

In the HIPS multibeam workflow described here, the auxiliary
sensor data was not investigated prior to creating the surface. So
at this point, you can use the BASE or CUBE surface to
highlight problem areas that may exist.

Certain edits will require that data be Merged again. For
example, if you reload tide, edit navigation, or edit gyro, you will
need to Merge the modified lines again.

If you edit heave, pitch or roll, you will need to re-apply Sound
Velocity Correction. If you re-apply SVC, recompute TPU before
Merging again.

If any project lines are re-Merged, the BASE surface will need to
be re-generated. See “RecomMpPUTE SURFACE” ON PAGE 221.

41

@

After data QC, the following processes can be applied to further
clean data:

statistical surface cleaning (see “CreaTiNG TiLes AND CLEANING DATA”
ON PAGE 314)

* “SuseT CLEANING” ON PAGE 339
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* “SwaTH CLEANING” ON PAGE 324

« filters

“ProTECT CRITICAL SOUNDINGS” ON PAGE 304,
“ATTITUDE FILTER” ON PAGE 286,
“TPU FILTERING” ON PAGE 159,

“SINGLE BEAM FILTERING” ON PAGE 105.

Data QC: Workflow
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Tools for examining and editing data

There are a number of tools available to assist examining
soundings, and in tracking the progress of data cleaning. For
example, you can:

examine information about one or more selected track lines
(“QUERY DATA” ON PAGE 273).

set a flag to indicate the type of survey line (“CLassiFy LINES” ON
PAGE 293).

reject an entire track line to remove it from processing (“Resect
LINE” ON PAGE 294)

show selected types of rejected soundings (“View ReJecTeD
SOUNDINGS” ON PAGE 295)

preserve and highlight shallowest soundings (“CrimicaL
SOUNDINGS” ON PAGE 297)

easily view Designated, Examined and Outstanding
soundings when working with a large data set (“Criticac
SOUNDINGS” ON PAGE 297)

reverse previous depth cleaning by re-setting status flags
from “Rejected” to “Accepted” (“RestarT CLEANING” ON PAGE 305)
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Data QC: Query Data

Line information, such as project and date of survey, and status
of corrections such as SVC and Merge, can be viewed in the
Selection tab and the Detailed Line Query window.

This line profile information is displayed in columns. The
columns which are displayed, and the order in which they are
displayed, is controlled by a pop-up menu. (See “CoLumn SETTINGS”
on pack 20 of the Reference guide for details on adjusting the
columns displayed.)

Similar information for data in HIPS editors can be viewed when
selected and queried using the Query or Query Line command.

Queried data can be saved to a text file from the display, or a
line report can be generated using the Process > Line Report
command.

“ViEw LINE DATA” ON PAGE 273
“QUERY LINE DATA” ON PAGE 275
“QUERY DATA IN EDITORS” ON PAGE 274

“LiINE REPORT” ON PAGE 275

View Line Data

To view data profiles for one or more track lines selected in the
Display window:

1. Select a track line in the Display window or in the Project tab of the
Control window.

2. Open the Selection tab in the Worksheet window.

The Selection tab automatically displays the data profile for
each selected line. As well as Project, Vessel, Day and Line
1dentification, the profile data displayed can include this
information:

e MinTime + Max Time < Total Time * Merged » Outdated
* Speed e Line * LineClass + Heading * Length
Reject
« SR e GPSTide <« TideLoaded + Raw Range < SVP
Corrected Corrected
« TPU * Nav » Del Dft « Tide Applied <+ Locked
Computed Examined Loaded .

The information is read-only and cannot be modified.

3. [Optional] Select Save As from the right-click menu to save the line
data to a text file.
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Menu

Process > Detailed
Line Query

(See “CoLumn SetTinGs” oN pace 20 of the Reference guide for details
on selecting and adjusting the columns displayed.)

Detailed Line Query

In addition to the line data displayed in the Selection tab, a
Detailed Line Query can display an additional 30 columns of line
data in the Detailed Line Query window.

To view this detailed line information:
1. Select aline or lines in the Display window.
2. Select the Detailed Line Query command.

The Detailed Line Query window opens. If you are processing a
large number of lines, a progress bar will display in the left side
of the Status bar.

You can cancel loading of the selected lines into the Line Query
window:

3. Select Cancel on the Processing dialog box.
To query another line or lines:

4. Select the lines.

5. Select the Detailed Line Query command again.

The display in the Query window will be refreshed to show your
new selection.

As with the Selection tab, the Detailed Line Query window will
display the line information in a table. These read-only records
can be sorted by column by clicking on a column header.

Which data is visible and in what order it is displayed is
controlled using the Column Settings dialog box, opened from
the right-click menu. (See "CoLumn SetTings".) Changes made to the
column selection and order are retained until you change them.

This detailed information can be saved to a text file.

6. [Optional] Select Save As from the right-click menu to save the line
data to a text file.

You can also save a customized selection of the data using the
“LINE REPORT” ON PAGE 275.

Query Data in Editors

Use the Query function to examine data selected in any HIPS
and SIPS interactive editor. For example, position data selected
in Navigation Editor, or pings selected in Side Scan Editor.

1. Select the data so it is highlighted in one of the editor windows.
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£ | Edit > Query 2. Select a Query command.
= The selected records are displayed in the Selection tab. For
5 Q_m example, in Navigation Editor, this data is displayed for each
= numbered record:
s GUET . Time « d-Time  Lat(DMS)  + Lon (DMS)
o
L; <> » Distance (m) < d-Distance (m) <+ Speed (m/s) < d-Speed (m/s)
]
= . CMG . d-CMG . Status
This data is read-only. However, individual records can be
rejected or accepted using the pop-up menu in the Selection tab.
(See “CoLumn SetTinGs” oN pace 20 of the Reference guide for details
on selecting and adjusting the columns displayed.
Query Line Data To view records for entire lines in a HIPS and SIPS Editor, use
the Query Line command.
1. Select data in any editor window.
2 | edit> Query Line 2. Select a Query Line Command.
z The records for the entire line are displayed in the Selection tab,
& |Query Line in the same tabular format as the Query function provides. This
= data can be rejected or accepted from the pop-up menu in the
Selection tab.
Line Report
Use the Line Report command to save line profiles directly to a
text file.
The saved report will contain a table of values under the same
column headings that can be viewed in the Detailed Line Query
window.
As well as the detailed line data, the report also shows the totals
of the values for these specific columns:
» Total Time ¢ Length « Total Nav
» Accept Nav * Reject Nav « Total Depth
» Accept Depth < Reject Depth
The text file can be opened in a text editor, but column data can be
best viewed in a spreadsheet.
To create a line report:
1. Select a line in the Display window.
= | Process > Line 2. Select the Line Report command.
= |Report The Choose Details dialog box is displayed.
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Choose Details

%)

Delimiter: | Tab W |

Include headers
[ ]1nclude colurmn tatals

Details:

Yessel
Day
Froject
Line

Min Time
7= Time
[] Total Time

Merged

Outdated

SR Carrected

[] Line Class

Line Reject

Heading

Length

[]5peed

[ ] Mav Examined

[] Tide Loaded bt

[

4

Maowve Up

Mave Dawn

Shiow

(0]4 l [ Cancel

Select a Delimiter to use to indicate the separate columns. The default is
Tab.

Select Include column totals to have this information included in the text
file.

From the Details list select the column headings to include in the text
file.

6. Click Move Up and Move Down to change the order of the columns.
7. Click OK.

8. Inthe Save As dialog box, set a name and destination folder for the text

9.

file.
Click Save.

Your selection of Details and the order of the columns, are
retained for the next time you use Line Report.
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Rejecting and Accepting Data

Reject Data

Edit > Status Flag >
Reject-With
Interpolation/Reject-
Break Interpolation

Menu

x X

—~— T

Tool

Reject > Reject-With
Interpolation/Reject-
Break Interpolation

Pop-up

Accept Data

Edit > Status Flag >
Accept

Menu

v

Tool

Accept

<A>

Key |Pop-up

Data can be rejected or accepted in HIPS and SIPS Editors. All
data is marked as “Accepted” until flagged otherwise.

1. Select and highlight the data in the View window of the editor.

2. Select a Reject command (Reject with Interpolation or Reject_ Break
Interpolation).

The selected data is now flagged as rejected.

Use this command to revert the status of rejected data back to
“Accepted”.

1. Select the data so it is highlighted.
2. Select the Accept command.

The previously rejected data is now flagged as Accepted.
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Examine Navigation Data

Navigation outliers can affect the final positions of soundings
during the Merge process. Therefore, the navigation data should
(but is not required to be) be examined and cleaned for outliers.

In Navigation Editor you can examine track lines to accept or
reject, and query data, as necessary.

There are two methods for locating navigation outliers:

+ Examine the track lines and time graphs that show the
computed speed, distance, and course made good between
navigation points.

* Find speed and time jumps using the search functions in the
Navigation Editor tab in the Control window. (See “NavicaTion
EDITOR TAB” ON PAGE 46.)

To edit lines in Navigation Editor:

1. Select a track line in the Display window.

s | Tools > Navigation 2. Select the Navigation Editor command.

£ | Editor Navigation Editor time graphs open in the HIPS and SIPS

3 P interface and display relevant speed, distance, and course-made-
S & good data for the selected line.

ol ko
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3. Select data in either the Display window or the time graphs by pressing
and holding the mouse button while dragging the cursor across the
data.

The selected data is highlighted.
4. Release the mouse button when finished.

5. You can now select a Reject option (see “ReJect DATA” ON PAGE 277) Or
Accept (see “AcceprT DATA” oN PAGE 277) or Query the selected data
(see"QUERY DATA IN EDITORS” ON PAGE 274).

You can also use the Spike Detection options in the Navigation
editor tab:

“SpEED JUMP” ON PAGE 279

“TiME JUMP” ON PAGE 279

Speed Jump

The Speed Jump option searches the track line for changes in
vessel speed that are same as, or greater than, the Speed Jump
value.

1. Select the Automatic Query check box if you want to display the selected
position fixes in the Selection tab of the Worksheet window.

2. Enter a value in the Speed Jump check box.

3. Click the List Buffer up or down arrow keys to select the number of
adjacent position fixes that are highlighted when a jump is found. For
example if you choose 5, the two position fixes to the right and left of
the selected fix are also selected.

4. Click Find.

5. Select Accept (“Accept DATA” oN PAGE 277), one of the Reject options
“ReJECT DATA” ON PAGE 277) or Query (see“QUERY DATA IN EDITORS” ON
PAGE 274).

6. Click Find again to move along the track line.

Time Jump

The Time Jump option searches the track line for changes in
time (in seconds) that are the same as, or greater than, the Time
Jump value.

1. Ensure that the Control window is open and the Navigation Editor tab is
displayed.

2. Select the Automatic Query check box if you want to display selected
position fixes in the Selection tab of the Worksheet window.

3. Enter a value in the Time Jump box.
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4. Click the List Buffer up or down arrow keys to select the number of
adjacent position fixes that are highlighted when a jump is found. For
example if you choose 5, the two position fixes to the right and left of
the selected fix are also selected.

5. Click Find.

6. Select one of the Reject options (“ReJect DATA” oN PAGE 277) or Accept
(“Accept DATA” oN PAGE 277) or Query (see“QUERY DATA IN EbiTors” oN
PAGE 274).

7. Click Find again to move along the track line.
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Rejecting Navigation Data

All data is marked as Accepted until flagged otherwise. Data can
be queried for position fixes, and rejected.

Data can be rejected using either

* Reject - With Interpolation: Soundings associated with this
navigation data are processed further since they have
positions interpolated for them.

Reject - Break Interpolation: Soundings associated with this
navigation data are flagged as rejected and cannot be
processed.

These alternatives are i1llustrated below.

Reject with Reject - Break Interpolation
Interpolation

|
|
|
Heave, Gyro, |

Fitch or Foll
Navigation

data

r

time

Sample
soundings

I I | | tirme

These soundings can be These soundings can not be
processed further. processed further. They are flagged
as Rejected.

Line Interpolation

Position observations do not usually occur at exactly the same
instant as a depth observation (ping). Thus it is unlikely that
there is position data for every ping.

For example, positions observations may be taken every second,
(1 Hz frequency), while pings may be observed 10 times a second
(10 Hz frequency). So, in most cases it will be necessary to
Interpolate positions to match the time for each ping.
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You use either linear or Bezier method of interpolation.

* Linear: Calculate new positions by connecting consecutive
positions using straight lines. This is the default method.

* Bezier: Calculate new positions by connecting points using a
Bezier curve that does not necessarily connect all navigation
positions. Bezier curves are available in three types: tight,
medium and loose.

Linear interpolation is suitable if the original navigation
positions are clean and do not significantly deviate from
neighbouring positions. Bezier interpolation is suitable if the
original data is noisy.

Linear Interpolation.

Bezier Interpolation:
Loose

Bezier Interpolation:
Medium

Bezier Interpolation:
Tight

In the Navigation Editor the interpolation method is set in the
Interpolation method section of the Navigation Editor tab.

1. Select the Navigation Editor tab in the Control window.

2. Select either Linear or Bezier Curve by selecting the appropriate check
box.

3. If the Bezier Curve option is enabled, select either a Loose, Medium or
Tight format from the drop-down menu.
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To set an interpolation option for one or more survey lines
without opening the Navigation Editor:

1. Select a line.

Tools > Set 2. Select the Set Interpolation command from the Tools menu.

Interpolation The Set Interpolation dialog box is displayed.

Set Interpolation [zl
Dptionz

) Linear (¥} BezierCurve

b edium W

] l [ Cancel ] [ Help

3. Select an interpolation option: Linear or Bezier Curve
4. Click OK.
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Shift Navigation Data

Menu

Tools > Shift
Navigation

Use this to apply a shift in latitude and longitude to an entire
survey. Latitude and longitude can be shifted independently to a
maximum of 1 minute (0.016667 in decimal degrees and 1800
metres).

After data is shifted this way, Merge must be applied.

To shift survey data to a new position:
1. Select one or more lines.
2. Select the Shift Navigation command.

The Shift Navigation dialog box is displayed.
Shift Navigation X

" Ground * Geographic

Langitude CFfset: | 0 {decimal degrees)
Latitude Offset: | O {decimal degrees)

Process | Cancel | Help |

3. Select either Ground or Geographic units.

4. Type the amount of shift in one or both of the Offset fields. (Offset value
can be positive or negative.)

5. Click Process.

6. [Optional] Click Cancel to cancel the process, and click Yes to confirm
the cancel.
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Attitude data

You can examine and clean the motion data of the vessel or
towed transducer using the Attitude Editor, within the HIPS
and SIPS interface. (See also “ArtiTube EpiTor INTERFACE” ON PAGE 10.)

To open the Attitude Editor:
1. Select a track line so it is highlighted.

§ Tools > Attitude Editor 2. Select the Attitude Editor command.
The Attitude Editor is displayed, showing graphs for Gyro, Pitch
3 i and Roll (in degrees) and Heave (in metres) for the selected line.
'_
* Gyro data is displayed as a positive value when a clockwise
rotation is experienced.
+ Pitch data is displayed as positive when the vessels bow is
down.
Roll data in is displayed as positive when the vessels
starboard side is up.
+ Heave data is displayed as a positive value when the vessel is
heaved upwards.
Other sensors can be added by selecting them from the Available
Sensors list on the Sensor Layout dialog box.
= | Tools > Sensor 1. Select the Sensor Layout command.
2 |Layout
Use the space bar to move forward along a track line
and <CtrL> + <spacesar> t0 move back.
Query data
Use the Query command to display information about selected
data.
1. Select the data to be queried.
£ | Edit > Query 2. Select the Query command.
= The following data is displayed in the Selection tab:
8 Q‘“‘ * time stamp
= * d-time difference in seconds from last time stamp
2 | Quer L
g / * sensor value in either degrees or metres/feet
>
g <@ + d-value difference from last value

status

You can change the data status flag to rejected or accepted.
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1. Select the data in the Selection tab so it is highlighted.
2. Select a Reject or Accept command.

The data is marked as accepted or rejected, depending to the
option you selected.

Filter Attitude Data

Attitude Editor is displayed within the HIPS and SIPS interface.
To open the Editor:

1. Select a track line so it is highlighted.
2. Select the Attitude Editor command.

Tools > Attitude Editor

Menu

The Attitude Editor is displayed. (See “Attitube EpiTor INTERFACE” ON

i pAGE 10.)

Attitude Filter

You can reject data with residual values that fall outside user-
defined threshold limits, and apply these changes to attitude
data across entire track line(s).

The Attitude filter can be used to:

Tool

Smooth data: The Smooth function is used to even out
localized variability. The parameters for creating the
smoothed data are saved to the SmoothedCoefficients file in
the HCDS_Data\Project\Vessel\Day\Line folder.

This file can be applied to the track line during any process
that supports smoothing.

Filter data: The Filter function is used to reject attitude that
falls outside of defined boundaries. Soundings with the same
time stamp as the rejected data are also flagged as rejected.
You can choose to use interpolation when rejecting data.

(These filter and smooth functions are also available in the
Attitude Editor.)

To set filtering options for attitude:

1. Select a track line.

2. Select the Set Filters command.

The Set Filters dialog box is displayed.

Tools > Set Filters

Menu

v,
] —

Tool
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%]

Load fier fle: | mar22 i v [ Bromse. |
Critical | TPU | Swath/Sweep | Single Beam | Attitude |
Inciude Filker
il
D eltaDraft Filter [ ] Smooth
GPSHeight Reject with interpolation
GPSTide . .
(%) Moving Awerage () Fast Fourier
Heave . = Faint
Fitch Box Size: % Sz:gjids
Rall
SO Threshald: |1 > zigma
S55Cable0ut -
555Gy
5555enzarDepth
5555enzorHeight
Tide
Clear ] [ Save... ] [ Saveds. ] [ Cloze ] [ Help

3. Select a sensor from the list.

4. Select the Filter check box.

By default, the filter is set to “Reject with interpolation” so that
soundings with the same time stamp as the rejected data are not

also flagged as rejected.

5. Clear the Reject with Interpolation check box if you want soundings
associated with the rejected sensor data to also be rejected.

There are two filtering options: Moving Average and Fast
Fourier.

The Moving Average calculates a mean for each data point, by
calculating an average sensor value over a window of data
using the Box Size parameter. The window is defined as a
number of data points or seconds centred on a point. The
average value for all 