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3D city models are now popular

• 3DBAG, Japan’s PLATEAU, Helsinki, 

New York City, Montréal, Estonia, …

• CityGML, CityJSON, FlatCityBuf

• No central registry → only hand-

made lists
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https://github.com/OloOcki/awesome-citygml
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The discovery problem

“Retrieve all LoD2 buildings having semantic surfaces and textures”
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The discovery problem

“Retrieve all LoD2 buildings having semantic surfaces and textures”

Metadata usually inside the data → download first

ISO 19115

• Verbose XML

• Too broad → compliance burden

• Cloud-unfriendly

CityGML has no built-in metadata 🙀

Metadata ADE Labetski et al. (2018)

• Rich 3D fields

• Inherits ISO complexity

• → no adoption
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SpatioTemporal Asset Catalog (STAC)
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SpatioTemporal Asset Catalog (STAC)

• De facto geospatial catalogue standard — stacspec.org

• Static mode = JSON on storage, no server

• Imagery, raster, point clouds, …

• GeoJSON reuse: Catalog → Collection → Item
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https://stacspec.org


SpatioTemporal Asset Catalog (STAC)
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STAC Extensions

• Minimal core + extensions for domain fields

• Registry: EO, SAR, point clouds, datacubes, …

• Anyone can add a new domain

stac-extensions.github.io 4

https://stac-extensions.github.io/
https://stac-extensions.github.io/


… but no STAC for 3D city models

• Extensions for imagery, point clouds, vector, etc.

• But not 3D city models

• 3D discovery needs: CRS · LoD · object types · surfaces / textures / materials

• CityJSON datasets live in isolated repos
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… but no STAC for 3D city models

• Extensions for imagery, point clouds, vector, etc.

• But not 3D city models

• 3D discovery needs: CRS · LoD · object types · surfaces / textures / materials

• CityJSON datasets live in isolated repos

So we built one 🚀
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Contribution 1 — the STAC 3D City Models Extension

 ⁠STAC extension⁠ ⁠ github.com/cityjson/stac-city3d 

• Minimal core — discovery, not archival

• Composable — reuse Projection · File · Statistics

• Format-neutral — CityJSON · CityGML · CityJSONSeq · FlatCityBuf

Open3D
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https://github.com/cityjson/stac-city3d


The 3D-specific fields

city3d:lods LoDs as strings – "1.2", "2.2"

city3d:co_types Object types – Building, Bridge, Road

city3d:city_objects Counts – {min, max, total}

city3d:attributes Attribute schema – name, type

city3d:semantic_surfaces

city3d:textures · city3d:materials
Appearance flags
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Contribution 2 — the city3dstac CLI

 ⁠Rust⁠ ⁠ crates.io/crates/city3d_stac 

• Local files + remote URLs

• Simple YAML config

• STAC GeoParquet at scale

Four commands:

• item

• collection

• catalog

• update-*

github.com/cityjson/city3d-stac-tool 8

https://crates.io/crates/city3d_stac
https://github.com/cityjson/city3d-stac-tool


Demo with

city3d-stac



Contribution 3 — the 3D City Model STAC Registry

 ⁠Open registry⁠ ⁠ github.com/cityjson/city3d-stac-registry 

• 32 Collections

• 14,764 Items

• 3DBAG, PLATEAU, Estonia, NYC, and 25+ other cities – Contribution via GitHub 

PR → auto-published

Work-in-progress, still has er

rors!

Forked STAC Map · cityjson.github.io/

city3d-stac-map 9

https://github.com/cityjson/city3d-stac-registry
https://cityjson.github.io/city3d-stac-map
https://cityjson.github.io/city3d-stac-map


Works with the existing STAC ecosystem

STAC Browser — unmodified STAC Map — 3D filters

STAC conformance alone = plug into existing tools
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#-- TODOs

1. some cities have only a DBMS and a GUI → cannot fetch files?!

2. temporal dimension → for cities/regions having several versions

3. IFC, Rhino, 3D Tiles? I guess we might…

4. OGC API – Records?

5. automate the PR with GitHub Actions
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Thanks for your attention

Project page catalog.open3d.city

STAC Extension github.com/cityjson/stac-city3d/

CLI github.com/cityjson/city3d-stac-tool/

Registry github.com/cityjson/city3d-stac-registry/

Hugo 3d.bk.tudelft.nl/hledoux

Hidemichi 3d.bk.tudelft.nl/hideba
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