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3D city models are static

Most datasets:
• are released as “read-only”
• remain intact during their life-time
• they become outdated and then replaced 

with a newer model



Why we need versioning?

• Keep track of changes
• Allow collaboration
• Allow experimentation with data
• Embrace small updates and distribution



3D city models
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Modelling

Reality 3D city model



Versioning

V1 V2



Versioning in CityGML 3.0

Chaturvedi et al., 2017



Versioning workflow



Version history is a DAG



Version history is a DAG



Branches



The two layers: 1) data structure

V1 V2



The two layers: 2) software

V1 V2



We have a paper!



And we have software!

https://github.com/tudelft3d/cityjson-versioning-prototype

https://github.com/tudelft3d


Discussion

• Versioning is a form of metadata (and 
metadata is important).

• It can reshape the content itself.
• Fits perfect with the GeoBIM world.
• We should be open to changes and 

collaboration.



Future work

• Master’s thesis (Gemeente Rotterdam)
• Evolve the CLI of prototype
• Develop a web UI



Thank you!

https://3d.bk.tudelft.nl
@tudelft3d
tudelft3d

https://3d.bk.tudelft.nl/svitalis
@liberostelios
liberostelios

https://github.com/tudelft3d/cityjson-versioning-prototype
https://doi.org/10.5194/isprs-annals-IV-4-W8-123-2019

https://
https://
https://github.com/tudelft3d


Identifiers

• Two city objects can’t have the same ID
• Can use original ID and timestamp or 

version name to append id
• Best candidate is hashes (e.g. SHA256) 

and keeping id as attribute



Data structure

V1 V2



Example?

"CityObjects": {
"building1": {
"type": "Building", 
"geometry": [ … ]

},
" building2": {
"type": “Building ",
"geometry": [ … ]

},
" building3": {
"type": "Building", 
"geometry": [ … ]

}
}

"versions": {
"v1": {
"author": "John Doe", 
"date": " 2019-05-27T14:08:56.145473Z ",
"message": ”Initial commit",
"parent": [ ],
"objects”: [

”building1",
”building2",
”building3"

]
},
"v2": {
"author": "John Doe", 
"date": " 2019-05-29T14:08:56.145473Z ",
"message": ”Update renovated building",
"parent": [ ”v1" ],
"objects”: [

”building1",
”building3"

]
},

}



Example?

"CityObjects": {
"building1": {
"type": "Building", 
"geometry": [ … ]

},
" building2": {
"type": “Building ",
"geometry": [ … ]

},
" building1-renovated": {
"type": "Building", 
"geometry": [ … ]

}
}

"versions": {
"v1": {
"author": "John Doe", 
"date": " 2019-05-27T14:08:56.145473Z ",
"message": ”Initial commit",
"parents": [ ],
"objects”: [

”building1",
”building2"

]
},
"v2": {
"author": "John Doe", 
"date": " 2019-05-29T14:08:56.145473Z ",
"message": ”Update renovated building",
"parents": [ ”v1" ],
"objects”: [

”building1-renovated",
”building2"

]
},

}



Refs (branches and tags)

"branches": {
”master": ”v25",
”wind-simulation": "v28"

},
”tags": {

”release-2018": ”v21",
”release-2017": "v14"

},
}


