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1. Introduction nc U E;b“gi"t

® The idea
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1. Introduction nCU E;b“gi"t
B Motivation

Too many students for a small ship
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2. Project partner hCU E;b“gi"t
¥ Financed by Hamburg Innovation (HI) as part of the
Hamburg Authority for Science, Research, Equality and Districts

¥ Partners

L] 2.
HAMBURG I—m FD
INNOVATION e

Hamburg Port Authority

S8l BUNDESAMT FUR ' HafenCi_tX
SEESCHIFFFAHRT Un|vers|tat
a UND Hamburg
; HYDROGRAPHIE
The Federal Maritime and Hydrographic Agency
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3. Goals NCU s
B Development of a prototype — Dvocean Digital as PC Desktop Version

3D model of the DVocean Simulate of basic ship movem. Virtual Environment

Educational content
~
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4. Basics NCuU E;bcgi"t
B Terrestrial laser scanning of the ship using Z+F IMAGER 5010

M Lecture notes Hydrography and informationen
provided by Dilip Adhikari, Mona Liitjens and
Ellen Heffner (academic staff Hydrography)

B 3D city model LoD2 (LGV Hamburg)
B Additional information by BSH, IHO & HCU
¥ 3D modelling of DVocean in the point cloud
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4. Basics

¥ 3D modelling of the ship Atair from BSH using drawing plans
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4. Basics hr'l i
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B 3D modelling of the ship Atair from BSH using drawing plans
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¥ 3D modelling of the ship Atair from BSH using drawing plans
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B Programming in Unreal Engine 5 unreaL @

5. Application development

» Optimised for real-time applications, 3D graphics & simulation of physics

Advantage - Good performance, realistic simulation of the waves

Problem - Tricky buoyancy (uplift) behaviour
Steering of the ship

V. V V V

Simulating forces at location of engines
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5. Application development
B MBES simulation

» Simulate ‘true” beam, calculate travel time

»  Apply uncertainties (GNSS, IMU, SVP)
on second beam
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» When travel time is reach
-> measured point

> Repeat for every beam
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5. Appli€3tion ¢t
B MBES
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5. Application development

B Data export

>

>

B Virtual environment - 12 tiles 1 x 1 km2:
3D city model (LoD2) from the Elbe
Philharmonic Hall to the river Elbe bridges

Internal database for storing
current measurement data

Status: Export as XYZ file with
ping number and date

Automatic data storage of
measurement data if too large

In addition: Real bathymetry of the
entire area in coarse resolution for
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comparison with the measurement data
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5. Application development

B Encyclopaedia with tutorials and background knowledge in English

vees e L sve Ve ]

B Graphical user interface in English

DVocean Digital - Encyclopedia [ X |

Getting started Tutorial

T 9 DVocean Digital - Tutorial
ange parameters ange vesse I.Ii rogral
~

Hydrography
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Stop Recording Data Points: 2.096
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Swath Width: 90°
0———a
g—+—0

Ping Frequency: 5Hz

a+—a
Range: 50m
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Velocity: 0,3 kt ‘ Heading: 269°
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6. Data acquisition & processin Universitat
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Swath Width: 90°

[ [—— |

Beams Per Ping: 16 5]

3—+——-=8a

Ping Frequency: 5Hz E
+—-8

Range: 50m E
a4+—0a

Velocity: 0 kt Heading: 269°

Data Points: 7.968
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B Visualisation software QGIS

Project Edit View Layer 5Settings Plugins Vector Raster Database Web Mesh MMQGIS Processing Help Vektor

IEERRY LRI PrR . BaetlOR K-8-%0 QE@MIE = 0-
BQV.AMBE @ /. : = ¢ % AQ@R ~© B ® BX i

Browser BE [

Processing Toolbox B

s -
GeEvHe =7
Favorites = et umw'ulkaf
A A 2 ni1e g - .
» " Spatial Bookmarks En:;::i:mmtie B o » (L) Recently used =
» m Project Home . ] Q Cartography

2

» |45 Home ~
= N - o : ] Q Database
r C:\ (Windows) CAY s Quastier A -
= > Consepark Q File toals
* I Dfleanscend 08 o S EAn (Qusttier Fiotquarter » @ Gps
- § sandeseparky pibare, 5 s
r [ wa Grazbrook e, pagoestiged ), A » @ Interpolstion
» M y o S ey Pbereniiee B
L & e Lo Hafancity » @ Layertools
i s it eemquartier e
. ! 5 v (& Mesh
r Oz Guattier, frsndid | kenfiaenbricke .
I;LJ ' - = \&Ermra.,anmmmn > Q Metwork analysis
. e P 2 Plots
Layers (=] = Q

L] Q Raster analysis

v Q Raster creation

» Q Raster terrain analysis
» G Raster tools

« @ & T &~ &L

MBES_SimData_20230707_160248 4
MBES_SimData_20230707_155919 . i i

.
L ]
® MBES SimData_20230707. 155528 z . s i f ALY : » @ Vector analysis
® MBES SimData 20230707 155154 i : i, » (&) Vector creation
® MBES SimData_20230707_154432 3 ‘ L < ] T » (3 Vector general
® MBES SimData_ 20230707 154118 | e s » (3 Vector geometry
j o 1 =
® MBES SimData_20230707_153745 ; i — e } » () Vector overlay
® MBES SimData_20230707_152953 o] i e [Jasemliicd (et | @ Vector selection
: 2 i y \ EE il X 2 » (3 Vectortable
@ MBES SimData 20230606 150336 L ' 2 T » (@ Vectortiles
® MBES SimData 20230606 145915 £ w o Qswaldkal ;
| \ 1 H SCOMDEN
@ true bathymetry A ; \ 7 H a6 gy
i y F H i ‘
v [v| 3" 0SM Standard { ! : 5 lidararay L Ll
5 3 ? T
[ Foter by axtent | | a1 -
5 5 = s
£ o
& =
# 7
4
L
?S:
o
Hrucke
W
Pl 'e_q'_j\u:_ger t Fresh geodsta for your project

Labor fiir Phetwgrammetrie & Laserscanning
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Swadth Width: 160°
Beams per Ping: 128
Ping Frequency: 50 Hz
Range: 300 m

IMU Accuracy: 0,01°

GNSS Hor. Accuracy: 0,6 cm
GNSS Ver. Accuracy: 1 cm
Sound Velocity: 1450 m/s

Swadth Width: 160°

Beams per Ping: 64
Ping Frequency: 10 Hz

Range: 300 m
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IMU Accuracy: 0,01°

GNSS Hor. Accuracy: 0,6 cm
GNSS Ver. Accuracy: 1 cm
Sound Velocity: 1450 m/s
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Swadth Width: 160°
Beams per Ping: 128
Ping Frequency: 50 Hz
Range: 300 m

IMU Accuracy: 0,01°

GNSS Hor. Accuracy: 0,6 cm
GNSS Ver. Accuracy: 1 cm
Sound Velocity: 1450 m/s

...ll Sogme o

s "o s 0tme®
...I .'-.:J
.an..

Swadth Width: 160°

Beams per Ping: 32
Ping Frequency: 5 Hz

Range: 300 m
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IMU Accuracy: 0,01°
GNSS Hor. Accuracy: 0,6 cm

GNSS Ver. Accuracy: 1 cm
Sound Velocity: 1450 m/s
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6. Data acquisition & processing NCU e

B Analysis in QGIS ) ’% =

Depth in m

20
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70

Swadth Width: 160° IMU Accuracy: 0,01° Swadth Width: 160° IMU Accuracy: 0,01°
Beams per Ping: 128 GNSS Hor. Accuracy: 0,6 cm Beams per Ping: 128 GNSS Hor. Accuracy: 0,6 cm
Ping Frequency: 50 Hz GNSS Ver. Accuracy: 1 cm Ping Frequency: 50 Hz GNSS Ver. Accuracy: 1 cm
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6. Data acquisition & processing

W Analysis in QGIS

Swadth Width: 160°
Beams per Ping: 128
Ping Frequency: 50 Hz
Range: 300 m
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IMU Accuracy: 0,01°

GNSS Hor. Accuracy: 0,6 cm
GNSS Ver. Accuracy: 1 cm
Sound Velocity: 1450 m/s

0O N O~ 1 A W

Depth in m

A
X
X5

N
N
N\t
Ny
Ay
Z- (A'

Swadth Width: 160°
Beams per Ping: 128
Ping Frequency: 50 Hz
Range: 300 m
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IMU Accuracy: 2°

GNSS Hor. Accuracy: 10 cm
GNSS Ver. Accuracy: 30 cm
Sound Velocity: 1450 m/s




7. Conclusions & outlook

B Prototype: “DVocean Digital v1“
B Standalone software (800 MB)

B Simulation water & ships
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1 encyclopaedia
~

2 ships: Dvocean + Atair

8 parameter
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data acquisition & export
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HCU, Freepik, new7ducks, macrovector



7. Conclusions & outlook hCU Hafencity
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B Possible improvements

>

YV V V

B Possible extensions

YV V V V V VYV V

Hamburg

in the instrument simulation with additional parameters
in the ship simulation with more realistic behaviour

in the performance

through textured 3D city model of the harbour

Instruments — side-scan sonar, laser scanner, sediment sonar, ...
More ships from BSH and HPA

Locations — other harbours, deep sea, coastlines, rivers, ...
Features — Planning of the survey (waypoints), autopilot, ...
Knowledge - expanding the encyclopaedia, different medis, ...
Virtual Reality — View from the driver's cab, control of the computers on board, ...
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HYDROGRAPHISCHE
NACHRICHTEN

Journal of Applied Hydrography 10/2023  HN126

https://www.dhyg.de/images/hn ausgaben/HN126.pdf
https://www.dhyg.de/images/fachbeitraege/DOI 10.23784 HN126-04.pdf
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et/profile/Thomas-Kersten

Contact — Prof. Dr.-Ing. Thomas P. Kersten

HafenCity University Hamburg, Lab for Photogrammetry & Laser Scanning, Henning-Voscherau-Platz 1, D-20457 Hamburg, Thomas.Kersten@hcu-hamburg.de
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