SHIPWRECK DATA PROCESSING AND
VISUALISATION

DTM, POINT CLOUDS AND BACKSCATTER
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1 Purpose of the guide

The scope of this guide is to briefly present a methodology for visualising shipwrecks using
a dataset of Viking longships.

The data was collected in the Kongsberg .kmall format, but any of the NaviEdit compatible
formats can be used (for e.g. .sbd, .hsx).

This step-by-step guide will take the user from importing the data to proper visualisation and
being able to perform measurements.
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2 NaviEdit

For best practices the data should be to load first in NaviEdit so that data adjustments could
be possible using the NaviEdit tools if needed, such as:

o Adjustment to the existing patch test values
e  SVP corrections

e Applying tides

e Editing of GPS Heights

e Editing of navigation

e Kalman filtering

e Geodesy changes

e Beam filtering

e Others

Start by creating a new NaviEdit database

[ LocalsOLServerSERVER=localhost DATABASE=Dataset2VL - NaviEdit JobPlanner - o x
File | Import Edit Export View Tools Help
New Folder
X Qgw
Save Settings
B Name Blockld  Size (MB) Start Time (dd.mm... End Time (dd.mn
Database > v Opendefault
Open in NaviModel Frepais=
Optimize
Exit
Create new local Database...
Create new local DB (no elevation)...
Attach a local Database...
Attach a local DB (no elevation)...
Manage the local Databases...
Change the remote Database
Delete old Database Content...
501 Report
< >
Point Editor
Create a new local database CAP NUM SCRL
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Choose a suitable name and location for it.

B " Create a Mew Local Database >

M are | NDthdEr‘

Location | 0:\Monwegian Fleets M awEdit DB |

IJze az default

Core

Since this dataset is made of .kmall files, choose the Kongsberg EM importer
J LocalsCOLServer:SERVER = localhost: DATABASE=Motodden - MaviEdi

File | lmport Edit Export View Tools Help

E Maviscan Files... E p
i Kongsberg EM Files... 5aL *

- Elac XSE Files... Name &
BlueWiew SOM Files...

At step 5 of the importer, choose the right geodesy for the survey area

.,; Ernxxxx Interpreter - Geodesy (Step 5 of 6) >
(®) User Defined
Hlipsoid | WGS 84 |
Projection | UTM fnotth) (Zone 32) | =
Datumshift | Mone | Change
(Datumshift anby for importing geographical gps, not MaviPac pos etc.)
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The files are now loaded into NaviEdit

[ @ LocalSQLServerSERVER=localhost; DATABASE=Notodden - NaviEdit JobPlanner - O X
File Import Edit Export View Tools Help
ERBREBEBEXQER
£ Shipwrecks Name 4 Block Id Size (MB) Start Time (dd.mm....  End Time (dd. *
= 0000_20211001_151317 1 2667 01.102116:13:16 01.10.21 16:30:
™0000_20211001_151317_InternalSvP 2 0.00 120917 1%:52:00 12,0817 1952
< 0001_20211001_153113 3 5151 01.10.21 16:31:13 01.10.21 16:57;
< 0002_20211002_083647 4 7081 021021 09:36:47 02.10.21 10:06:
<= 0003_20211002_090647 5 68.49 02.10.21 10:06:47 02.10.21 10:36:
= 0004_20211002_093647 6 47.51 021021 10:36:47 02.10.21 11:06:
= 0005_20211002_100647 7 60.26 02.10.21 11:06:46 02.10.21 11:36:
= 0006_20211002_103647 8 58.08 02.10.21 11:36:46 02.10.21 12:06:
< 0007_20211002_110647 9 9157 021021 12:06:47 021021 12:36: v
< 3>
Point Editor
Clear
For Help, press F1 CAP NUM SCRL

If further adjustment is needed, please read the NaviEdit manual.
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3 NaviModel

The next step is to bring the data loaded in NaviEdit into NaviModel.

3.1 DTMs

Open NaviModel and use the Save Project As... command so that you create a NaviModel
project. This is important as not working on your project will result in the creation of DTM
files somewhere on your drive. When you will want to save your project, you will be
prompted if you want to copy the DTM files or use them as external. This will lead to either a
duplication of the files, as they will be copied to your project folder or flagging them as
external with the risk of losing the files when backing-up just the NaviModel project and
NaviEdit databases.

B Project - EIVA NaviModel Producer 4.5.6 (WGS 8¢

File  View  Settings Tools Help
r“j EW D S A
Mew From Temnplate
Open Project Ctrl+0
Add File(s) to Project...

Import... Ctrl+|
Crop/Merge Multiple Files...
Connect to MaviEdit
Connect to CARIS HIPS...
Connect to Starfix...

Save

Save Project As...

Auto Save Project...

Zip Project...

Recent Projects

Recent OTMs

Recent Folders

Recent Files

Exit
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Create a DTM of the whole survey site to locate the shipwreck positions.

W Notodden.nmp - EIVA NaviModel Producer 4.5.6 (WGS 84 - UTM (north) (Zone: 32))

File  View  Settings Tools Help

D" ¥ 3d2ds ALR®-

Project Tree
Notedden nmp

[+] Online

Palettes

Map View
NaviEdit
Notodden (Local SGLServer)

11001_151317 Export
Job Planner...
Header Editor...
Data Editor...

Preview all tracks

Hide all tracks

Import track...
Import MBE points to DTM...
Import points to Point ¢
Import points to Large Point Clo
Import pipetracker...
Patch Test...
TPU Planning...
Properties

Easiest option is to create just a DTM from multiple files
B naviModel Producer 4.5.6

Multiple Files

\what to create wi

Just one model A model for each file
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Choose a cell size value, small enough to see the contour of the shipwrecks but large
enough so that the DTM will be easy to load and display.

B new DTM

Options. ..

5= ¥ 3020s A L@

w209 a2

Place it next to the source DTM
B naviModel Producer 4.5.6

Create Subset

where to place the subset mod

Mest to the source Browse ..

Shipwreck Data Processing and Visualisation.docx

Last update: 17/6/2022 Page 9 of 15



EI1\/\

You can use the available DTM cleaning tools in NaviModel to clean the area. However,
since the area of interest is small in size but great care should be taken of any details (even
the scattered soundings of masts, railings, beams) the manual cleaning with the Point Editor
sounds like the best option.

Press CTRL+P to open the Point Cleaning Toolbox. The toolbox can be activated also from
View — Views — Point Cleaning Toolbox.

o

5" #* 3D20s A £

In Point Editor, rotate and use the Eraser Tool and Region Eraser tools to remove noise
around the shipwreck and keep only valid soundings.

E navimodel.132888822697414805. pointedit.dbpoints? - EIVA Point Editor 33346 points, 0 flagged deleted (0.0%) — [m] X
File Edit View Modes Tools Debug Help

2 c@AEH: + - @mEme xRl oBlEae 8s0

E=514 282.84 ; N=6 601 215.62 ; D=33.01 CAP NUM SCRL
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3.2 Point Clouds

After the cleaning is complete, a point cloud of individual soundings can be created that will
show much higher degree of details.

S 84 - UTM (north) (Zone: 32)) *

=<3

Visibl

Info Window
External references
Set a: ve

Open containing

& Color Mode

Calculate Volume

U
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The Measure tool is best to be used on Point Clouds as they have the best level of detail.

L 3 Notodden.nmp - EIVA NaviModel Producer 4.5.6 (WGS 84 - UTM (north) (Zone: 32)) *
File View Settings Tools Help

N s*33d20s ALR® HUYBAUAY 4w~/ Q@ T

Project Tree

Color modes

viEdi
Notodden (LocalSQLServer)

Properties

B General

You can further remove points in the point cloud using the Point Cloud Toolbar. The Region
tool and Remove Region can be used to select and remove further noise inside the current
Map View.

iModel Producer 4.5.6 (WGS 84 - UTM (north) (Zone
ols  Help

#*D2w0s ALRP HYBGUAY mar QP B e B AR S[ZDF

More information on the available tools and options for working with Point Clouds can be
found in NaviModel’s Help (F1).
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3.3 Backscatter intensity

Further to the DTM and Point Clouds, backscatter intensity can be used to display the sonar
data.

Here is how to set NaviModel to colour the model according to the backscatter intensity of
the soundings. This will show the differences in acoustic properties of different materials.

W Notodden.nmp - EIVA NaviModel Producer 4.5.6 (WGS 84 - UTM (north) (Zone: 32)) *

File View Settings Tools Help

WS AR HUBUBL e Q@ 1T

O 9_090312.db. SUBSET 2
b []2022_0203_090312.db.SUBSET3

[“] Online
Palettes
Color modes
Depth
Density
Rejected count
Deleted count
File count
Slope
Relafive Slope
Cleaned Regions
Difference from
KP
TrackLine
Intensity
Transponder
Variance Depth
st
Geoliff draping
Imaging draping Rejected count
Coverage Deleted count
GSUP
TPU calculation

Density

File count
Slope

Relative Slope
Cleaned Regions
Difference from
kP

TrackLine
Intensity
Transponder
Variance

Std

Geotiff draping
Imaging draping
Coverage

GSUP
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More information about how to better display your backscatter intensity data in Navimodel
can be found in this FAQ.

4 Discussion

The steps for the current methodology were chosen to simplify and optimize the workflow

specific for visualising shipwreck data. Either Point Clouds or Backscatter Intensity can be
created straight from the acquisition file and there is no need to first create the DTM. The

DTM was chosen to be analysed first as this would be the most efficient way to search for
targets of interest and use the computer resources.

Additionally, if no adjustment is needed from NaviEdit, the data files can be also loaded
straight into NaviModel by drag and dropping the files on top of the Map View. This option
works fine for files in the EIVA .sbhd format but not on all formats supported by NaviEdit!

This workflow was recommended as this is just a step by step how to guide for
unexperienced users. Advanced users can alternate the steps or just focus on the type of
visualisation that suits their needs.


https://eiva.freshdesk.com/support/solutions/articles/43000532678-how-can-i-visualize-the-sidescan-sonar-data-from-an-sbd-file-

5 Version descriptions

Version

Date

Author

Description
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