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About

3D4EM is a research project funded by STW in which 14
organisations (universities, governement and companies) are
working together to develop a countrywide and scalable 3D
information infrastructure (SDI) for integrated 3D
environmental modelling. This will enable easy use—and
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How to visualize floods?

About

3D4EM is a research project funded by STW in which 14
organisations (universities, governement and companies) are
working together to develop a countrywide and scalable 3D
information infrastructure (SDI) for integrated 3D
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3D visualization standards

Criteria/

Standard VRML X3D COLLADA KML OBJ

Type XML XML XML XML Text JSON

Web 3D Web 3D Keyhole Inc., Wavefront Khoronos

Developer . : Khoronos gr :
M onsortium  consortium oronos grp Google technologies grp

Version 2.0 3.3 1.5.0 2.3 - 2.0

Primitive  Shape and
el [S1ig"A geometry  geometry
types & nodes

Mesh, : Mesh
Splines, etc. SIS EEHUIE MEE (Triangles)

Limited support X (Possible

Semantics X X using <extra> &
extensions

Appearance v v v v

using b3dm)

v (using
LODs v MSFT_lod
extension)




3D city models in CityJSON
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CityGML without the GML

C) watch 26

Navigation

CityJSON specifications
Schema validation
Software

Extensions

CityGML support
Example datasets
Changelog

Contact

CityGML homepage
JSON homepage
cjio (CityJSONV/io)
GitHub repository

Quick search

Go

CityJSON

(version 0.8)

"type": "CityJSON",
"version”: "0.8",
"extensions": {

"+NoiseBuilding"”: "https://someurl.org/noise.json",

}s

B

R *
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"metadata”: { "referenceSystem": "urn:ogc:def:crs:EPSG::7415" },

"CityObjects": {
"id-1": {
"type"”: "Building",

"attributes”: { "roofType": "gable" },

"geometry": [{
"type": "Solid",
"lod": 2,
"boundaries”: []

}]

}s
"id-56": {...}
}s
"vertices": [
[23.1, 2321.2, 11.0],
[14.0, 2299.5, 14.0],

1,

“"appearance”: {
“"textures”: []

}s
"geometry-templates”: {}



3D city models in CityJSON
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"version”: "0.8",
CityGML without the GML "extensions": {

) watch

Navigatio “web-ready”
erabl ¢ with citygml4): CityGML <-> CitydSON

WIS« 7X compacter than CityGML

Extensions

v © V0.8 just released

Changelog "id-56": {...}
Contact },
"vertices": [

CityGML homepage [23.1, 2321.2, 11.0],

[14.0, 2299.5, 14.0],
JSON homepage L
cjio (CityJSON/io) 1,
GitHub repository "appearance”: {

"textures": []

Quick search b,
"geometry-templates”: {}

Go }




Proposed framework
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1. Generation of 3D model using 3dfier

our open-source
software
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2. CityJSON to gITF conversion for Cesium visualization
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CityJSON2gITF

* Main challenges:

e CitydJSON supports ISO 19107 geometry types such as
polygons, solids, composite solids, etc. whereas glTF
geometry is purely triangles.

e CityJSON geometry is in JSON format whereas gITF
geometry is stored as a binary file (*.bin).

e CityJSON has support for semantics of city objects
while gITF lacks semantics.
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CityJSON2gITF

https://github.com/tudelft3d/CityJSON2gITF

[ tudelft3d / CityJSON2gITF ® Unwatch~ 1 wStar 0O YFork 0
<> Code Issues 0 Pull requests o Projects ¢ Wiki Insights Settings
An experimental python utility to convert CityJSON datasets to gITF 2.0 and schematically validate gITF datasets Edit

Manage topics

© 16 commits ¥ 1 branch > O releases 42 1 contributor g MIT
Branch: master = New pull request Create new file  Upload files  Find file Clone or download ~
. kkimmy update readme Latest commit 48ee8cd4 5 hours ago
M sampleData cwd fixed 5 hours ago
=) .gitignore Initial commit 9 days ago
=] LICENSE Initial commit 9 days ago
=] README.md update readme 5 hours ago
=] cityjson2gltf.py cwd fixed 5 hours ago
=] gITF_schema_validator.py gITF validator 9 days ago
£ README.md "4

CityJSON2gITF

An experimental python utility to convert CityJSON datasets to gITF and schematically validate gITF datasets.
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3. Generation of time series of water levels

e Software: Free & Open Source Hydrodynamic Model Anuga
* |nputs:
1. TIN Terrain model (CityJSON format)

2. Simulation parameters (Initial stage, friction, porosity,
conductivity) (data provided by Nelen & Schuurmans)

* Implementation: Python interface for Anuga to read and
process CityJSON TIN terrain model
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Visualization in Anuga viewer

23 Files - Dropbox X / New Tab X e

C|Q W

© Apps ¥ Sustainable Ene A ) Availability of the O < FAB BAG : Just Herb »

F:\anuga_viewer\bin>viewer.exe F:\anuga_viewer\data\terrain.sww

sky texture path: ./../images/sky_small.jpg
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4. Visualizing water levels using CZML (ongoing work)

Bundlng model in
glTF format

Direct rendering

Time series of water
levels generated by
Anuga

Convert to CZML
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Thanks!

all open-source software at
www.github.com/tudelft3d



