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Rijkswaterstaat

« Rijkswaterstaat is an executive organization of the Ministry of Infrastructure and Water
Management.

« Maintaining and innovating the national roads, waterways, and open waters.

« Responsible for important assets in the Netherlands:
- Stormvloed keringen
~  Afsluitdijk
- Prins Claus plein > Highway flyover near the Hague




Central Information and departments

Hoofdingenieur
directeur
Rijkswaterstaat |
Bestuur/
Bestuursstaf
__ Ontwikkeling en __ Inwinning en IV RWS Netwerken __Bedrijfsvoering
Services RWS Gegevensanalyse Inkoop en Strategie
Landelijke Regionale
organisatieonderdelen organisatieonderdelen
! L Verkeersmanagement Data Bedrijfsvoering ;
. B ikkeli — M t — Ontwikkeli — Bedrijf RWS
Corporate Dienst Noord-Nederland ol Llln e s:m;s e
/_|\ Verkeersmanagement
= p Werk kket
| Services — Laboratorium — IV Platformen |- =
Centrale /_\ Projectbeheersing
Informatievoorziening Oost-Nederland Scheepvaart
i— verkeersmanageme i— Mobiel Meten L v RWS-Infra
| Ontwikkeling ¥/ — IV Assurance
Grote Projecten ea Midden-Nederland S | :’::;'3;;“3 | Missie Kritieke
— verkeersmanagement Ondersteuning i— Inkoop Centrum IV
| | Services Datastromen P
Programma's, Projecten West-Nederland | Watermanagement /| Advies en Toetsing Technisch Contract-
en Onderhoud Noord services i‘“’_/ Projectmanagement |~ management
| | w anagament Vaste Meetnetten Security Centre Kwaliteit en
Verkeer- en West-Nederland Ontwikkeling e |~ processen
Watermanagement Zuid
Aanleg en Onderhoud . _ Technisch ] i
[ [ — 5!:'";::" naermoud | Regie Derden Data Specialisten | Strategie en Beleid
Water, Verkeer en Zuid-Nederland
Leefomgeving Aanleg en Onderhoud
= 5 = Data
I Ontwikkeling — Ontwikkeling
X en Advies
Zee en Delta — Projectmanagement

— Unit IV in objecten







BGT (Basisregistratie grootschalige topografie)
& DTB (digitaal topografisch bestand)

BGT (2D) DTB (2.5D)



Use Case:
Pointclouds for the
determination of
clearance heights




Clearance heights (current method)

« Required for the movement of special objects (tanks, wind turbines,
satellites, ships, etc.)

 Free space between a structure/gantry and the road surface
- Determined per lane with centimeter relative accuracy.



Clearance heights (current method)

Rijksweq: ADD9 Meetdatum: 01-09-2021
Rijbaan: HRL Dwarsprofiel: 2
Kilometer: 038.620 Viaduct: Raasdorp

Bijzonderheden: geen Minimale doorrijhoogte: 4.872



Worklflow automatic inspection
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Classifications of the objects

Viaduct point cloud Classified bridge and Isolated bridge and
road surface road surface

Figure 4.19; Classified road and viaduct surfaces.

Z threshold DBSCAN clusteri

Figure 4.27: Initial dustering of the point cloud to obtain the gantry superstructure after a height threshold is applied.
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Inspection of gantry

Using for instance the DTB or
Deep/Machine learning
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Classification of the underside of the gantry

Gantry bottom adga B-splina
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Figure 4.33: Gantry superstructure with the B-spline approximation of the botom edge.



Segmented read surface
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Classification of road markings

Road marking detection
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Example of 8 road section with different dlasses of detected lines.




Resulting data

Third party clearance measurements [m]

Estimated clearances [m]

Gantry point cloud from dataset A
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Meinderts (2023) - Link: Master Thesis rapport
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http://resolver.tudelft.nl/uuid:ca9254d6-0f7b-4999-b62a-763eb5c95397

Use Case 3
Tunnels of South Holland




Locations of the current projects
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Initial status of the tunnel data
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Measurements
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Receiving data at Rijkswaterstaat
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Location of open Rijkswaterstaat data

Contact
I Rijkswaterstaat
a rg e a ta a S e O O p e n S
Home Zoeken Kaart Contact Inloggen
-
a a S e S Home / Zoeken / i I pog! - omhullende
Q Terug naar zoeken & Metadata ~ @ Weergave ~

20 themes available

£ Basisregistratie Grootschalige Topografie - omhullende

Brontype: Dataset

Free to download
Available in different

Deze omhullende van det BGT geeft aan binnen welk gebied de Basisregistratie Grootschalige Topografie is ingewonnen. [za] Overzicht

Beschrijving Contact gegevens Downloads, views en links

Downloads, views en links

latforms 0
https://geo rijkswaterstaat.nl/arcgis/rest/services/GDR/bgt_hull/MapServer
e bet_hull Open link
- - -
https://geo.rijkswaterstaat.nl/arcgis/rest/services/GDR/bgt_hull
u I S e W I q u a I y /fFeatureserver thumbnail
@  betomhullende Voeg aan kaart toe @ Ruimtelijke dekking
wms

De laag 'bgt_omhullende’ is/zijn gepubliceerd in de Web Map Service
https://geo.rijkswaterstaat.nl/services/ogg/gdr/bgt_hull
Jfows?service=WMSErequest=getcapabilities&version=1.3.0. Lees meer over
het WMS protocol.”,

specifications

@ bgt_hull:bgt_omhullende

VS Het featuretype 'bgt_hull:bgt_omhullende’ is gepubliceerd in de Web

Feature Service https://geo.rijkswaterstaat.nl/services/ogc/edr/bgt_hull
Jows?service=WFS&request=getcapabilities&version=2.0.0. Lees meer over
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https://maps.rijkswaterstaat.nl/dataregister/srv/dut/catalog.search#/home

Digital Twin at RWS

Objective: a complete and up-
to-date view of the entire object

3D scans of the underwater
combined with a laser scan of
what is above water

« Support for Asset
Management

RWS INFORMATIE 23



New Geodatafundament of Rijkswaterstaat

a4 ervrvgen W Geo datafundament, RWS data, Digital Twin en BIM
P vrijwel gescheiden werelden.
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S fuDeitt
, 3Dgeoinfo
'S #9 Rijkswaterstaat

@f Ministry of Infrastructure
and Water Management

Integrale
Hoogtebestand
Nederland

TU Delft & Rijkswaterstaat
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J fuDeitt
3Dgeoinfo

Potential stakeholders of the data governance

- Different government agencies y ‘
« Varying specifications regarding the point / 'KK
clouds
* Varying locations of the open data
 Land
« Urban
* Rivers
« Sea

Dienst der Hydrografie

Waterschapshuis
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o e
The integration of heterogeneous pointclouds

 PhD research: integrating
point clouds in the
Netherlands

 Collaboration between
Rijkswaterstaat and TU Delft

« The merging of point clouds
on a national scale

— 4 research fields
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552 'fUD Ift
52 JSDgecﬁnfo

Potential of the Integrated Height dataset of the
Netherlands

AHN4+DM+DTB+drone+car = IHN

AHN4 (hWH)+Dense Matching (KD)+DTB (RWS) + drone
(RWS) 28



AHN4 + Beeldmateriaal Gemeente Rotterdam (2022)

Een IHN
visualisatie van
het Kasteel,
Rotterdam




J fuDeitt
3Dgeoinfo

Legend BGT owners

B G. Rotterdam

Il G. Schiedam

[ Ienw

B Pro Rail

B Hoogheemraadschap van Delfland
[ waterschap Hollandse Delta

[ Hoogheemraadschap van Schieland
en de Krimenerwaard
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Rijkswaterstaat
Ministry of Infrastructure

and Water Management

Research subject 1

Uniform specifications of
pointcloud datasets
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-
20122018

LiDAR data
in EU
= 1 Future planned surveys

" No publicly available

= = Fully covered
= = Partially covered

B No data/ No info
B Point clouds
DsSM
DTM
B DSM/DTM/Point cloud
N DSM & DTM
Bl Raw format

Specifications of point
clouds in the EU

e Research from 2020 of the
Joint Research Centre

« Significant difference between
open and closed datasets

« Subjective consensus for the
quality

o Questionnaire at the EuroSDR
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Effects of different specifications and goals

Gantry point cloud from dataset A

Dataset B lé-Tran‘Fh:: sign f Gantry superstructure
M e hroreesfoe e Ny oy
A B - Gantry column
. Bush/small tree : &
Guard rail :

B

)

1600 15,76 1550 1525 1500 1475 1450 142% 1400 1675 1650 16.25 1600 15,75 1550 1525 15,00

Figure 5.48: Example input point cloud of a gantry. The bottom panel shows the estimated bottom edges of the traffic signs
attached to the gantry superstructure.

33



J fupelit
'3Dgeoinfo

Effects of different specifications and goals

o= F _

Ao e

Point cloud data - Pro Rail

Datum van inwining
[ 2018
[ 2019
[ 2020
[ 2021
I 2022
N 2024
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. 'fU Delft
3Dgeoinfo
Rijkswaterstaat

Ministry of Infrastructure
and Water Management

Looking forward: Co-
registration of
pointclouds

Research subject 2
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o fuosr
Research Subject 2

AHN4 Road marking Difference between AHN4 and AHN3

Co-registration for comparison
analysis
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