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A dataset with detailed 3D models for all buildings in 
the Netherlands

● ~10 million buildings
● Detailed roof structure

● Based on open government data
● Available as open data

● Built and maintained by a small team (3-5 
persons)
@TU Delft 3D geoinformation & 3DGI
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Downloadplatform 3dbag.nl

● 3D viewer
○ Directly view and inspect data
○ Also works on mobile

http://3dbag.nl
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What is the 3DBAG?
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Downloadplatform 3dbag.nl

● 3D viewer
○ Directly view and inspect data
○ Also works on mobile

● Data available in common GIS/3D formats
● Documentation

○ Describing the dataset and how to use it

http://3dbag.nl


The 3D BAG     3dbag.nl  
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Data:

http://3dbag.nl


LoD 2.2
Reconstruction

How is 3DBAG made?

● Fully automated proces
● Using self developed software 9

pointcloud footprint polygon

+



Built from Dutch open data

BAG https://www.kadaster.nl/bag 

up-to-date building polygons + attributes
largest extent → roofprint + underground
positional accuracy 30cm

AHN https://ahn.nl 

classified point cloud
positional accuracy ~23cm (height and planimetric)
8-15 pts/m2 for buildings
occlusion and other no-data areas
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https://www.kadaster.nl/bag
https://ahn.nl


How to get the 3DBAG data?



Attributes
b3_azimut
b3_bag_bag_overlap
b3_bouwlagen
b3_dak_type
b3_dd_id
b3_h_dak_50p
b3_h_dak_70p
b3_h_dak_max
b3_h_dak_min
b3_h_maaiveld
b3_hellingshoek
b3_kas_warenhuis
b3_kwaliteitsindicator
b3_mutatie_ahn3_ahn4
b3_nodata_fractie_ahn3
b3_nodata_fractie_ahn4
b3_nodata_radius_ahn3
b3_nodata_radius_ahn4
b3_opp_buitenmuur

b3_opp_dak_plat
b3_opp_dak_schuin
b3_opp_grond
b3_opp_scheidingsmuur
b3_pand_deel_id
b3_puntdichtheid_ahn3
b3_puntdichtheid_ahn4
b3_pw_bron
b3_pw_datum
b3_pw_selectie_reden
b3_reconstructie_onvolledig
b3_rmse_lod12
b3_rmse_lod13
b3_rmse_lod22
b3_val3dity_lod12
b3_val3dity_lod22
b3_volume_lod12
b3_volume_lod13
b3_volume_lod22

begingeldigheid
documentdatum
documentnummer
eindgeldigheid
eindregistratie
geconstateerd
identificatie
labels
oorspronkelijkbouwjaar
status
tijdstipeindregistratielv
tijdstipinactief
tijdstipinactieflv
tijdstipnietbaglv
tijdstipregistratie
tijdstipregistratielv
voorkomenidentificatie

https://docs.3dbag.nl/en/schema/attributes/#b3_azimut
https://docs.3dbag.nl/en/schema/attributes/#b3_bag_bag_overlap
https://docs.3dbag.nl/en/schema/attributes/#b3_bouwlagen
https://docs.3dbag.nl/en/schema/attributes/#b3_dak_type
https://docs.3dbag.nl/en/schema/attributes/#b3_dd_id
https://docs.3dbag.nl/en/schema/attributes/#b3_h_dak_50p
https://docs.3dbag.nl/en/schema/attributes/#b3_h_dak_70p
https://docs.3dbag.nl/en/schema/attributes/#b3_h_dak_max
https://docs.3dbag.nl/en/schema/attributes/#b3_h_dak_min
https://docs.3dbag.nl/en/schema/attributes/#b3_h_maaiveld
https://docs.3dbag.nl/en/schema/attributes/#b3_hellingshoek
https://docs.3dbag.nl/en/schema/attributes/#b3_kas_warenhuis
https://docs.3dbag.nl/en/schema/attributes/#b3_kwaliteitsindicator
https://docs.3dbag.nl/en/schema/attributes/#b3_mutatie_ahn3_ahn4
https://docs.3dbag.nl/en/schema/attributes/#b3_nodata_fractie_ahn3
https://docs.3dbag.nl/en/schema/attributes/#b3_nodata_fractie_ahn4
https://docs.3dbag.nl/en/schema/attributes/#b3_nodata_radius_ahn3
https://docs.3dbag.nl/en/schema/attributes/#b3_nodata_radius_ahn4
https://docs.3dbag.nl/en/schema/attributes/#b3_opp_buitenmuur
https://docs.3dbag.nl/en/schema/attributes/#b3_opp_dak_plat
https://docs.3dbag.nl/en/schema/attributes/#b3_opp_dak_schuin
https://docs.3dbag.nl/en/schema/attributes/#b3_opp_grond
https://docs.3dbag.nl/en/schema/attributes/#b3_opp_scheidingsmuur
https://docs.3dbag.nl/en/schema/attributes/#b3_pand_deel_id
https://docs.3dbag.nl/en/schema/attributes/#b3_puntdichtheid_ahn3
https://docs.3dbag.nl/en/schema/attributes/#b3_puntdichtheid_ahn4
https://docs.3dbag.nl/en/schema/attributes/#b3_pw_bron
https://docs.3dbag.nl/en/schema/attributes/#b3_pw_datum
https://docs.3dbag.nl/en/schema/attributes/#b3_pw_selectie_reden
https://docs.3dbag.nl/en/schema/attributes/#b3_reconstructie_onvolledig
https://docs.3dbag.nl/en/schema/attributes/#b3_rmse_lod12
https://docs.3dbag.nl/en/schema/attributes/#b3_rmse_lod13
https://docs.3dbag.nl/en/schema/attributes/#b3_rmse_lod22
https://docs.3dbag.nl/en/schema/attributes/#b3_val3dity_lod12
https://docs.3dbag.nl/en/schema/attributes/#b3_val3dity_lod22
https://docs.3dbag.nl/en/schema/attributes/#b3_volume_lod12
https://docs.3dbag.nl/en/schema/attributes/#b3_volume_lod13
https://docs.3dbag.nl/en/schema/attributes/#b3_volume_lod22
https://docs.3dbag.nl/en/schema/attributes/#begingeldigheid
https://docs.3dbag.nl/en/schema/attributes/#documentdatum
https://docs.3dbag.nl/en/schema/attributes/#documentnummer
https://docs.3dbag.nl/en/schema/attributes/#eindgeldigheid
https://docs.3dbag.nl/en/schema/attributes/#eindregistratie
https://docs.3dbag.nl/en/schema/attributes/#geconstateerd
https://docs.3dbag.nl/en/schema/attributes/#identificatie
https://docs.3dbag.nl/en/schema/attributes/#labels
https://docs.3dbag.nl/en/schema/attributes/#oorspronkelijkbouwjaar
https://docs.3dbag.nl/en/schema/attributes/#status
https://docs.3dbag.nl/en/schema/attributes/#tijdstipeindregistratielv
https://docs.3dbag.nl/en/schema/attributes/#tijdstipinactief
https://docs.3dbag.nl/en/schema/attributes/#tijdstipinactieflv
https://docs.3dbag.nl/en/schema/attributes/#tijdstipnietbaglv
https://docs.3dbag.nl/en/schema/attributes/#tijdstipregistratie
https://docs.3dbag.nl/en/schema/attributes/#tijdstipregistratielv
https://docs.3dbag.nl/en/schema/attributes/#voorkomenidentificatie


Party walls
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CityJSONOBJGPKGIndividual tile formats

GPKG

Web Services WFS WMS API
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How-To: Downloading 3DBAG tiles 
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All tiles within a bbox:  Use the complete tile index  (FlatGeoBuf)



How-To: Downloading 3DBAG tiles 
All tiles within a bbox:  Use the complete tile index  (FlatGeoBuf)

Python snippet:

from pathlib import Path

from urllib.request import urlretrieve

import flatgeobuf as fgb

outdir = Path("gpkg_tiles"); outdir.mkdir(exist_ok=True)

tile_ids = fgb.HTTPReader('https://data.3dbag.nl/v20240420/tile_index.fgb', 

bbox=(84000, 477000, 86000, 478000))

for tile_id in tile_ids:

   url = tile_id.properties['gpkg_download']

   urlretrieve(url, outdir / url.split('/')[-1])



How-To: Downloading 3DBAG tiles 
All tiles within a bbox:  Use the complete tile index  (FlatGeoBuf)

Python snippet:

from pathlib import Path

from urllib.request import urlretrieve

import flatgeobuf as fgb

outdir = Path("gpkg_tiles"); outdir.mkdir(exist_ok=True)

tile_ids = fgb.HTTPReader('https://data.3dbag.nl/v20240420/tile_index.fgb', 

bbox=(84000, 477000, 86000, 478000))

for tile_id in tile_ids:

   url = tile_id.properties['gpkg_download']

   urlretrieve(url, outdir / url.split('/')[-1])
Script in: 

github.com/3DBAG/3dbag-scripts

http://github.com/3DBAG/3dbag-scripts


- Programmatic access to the 3DBAG 

data

- Returns cityJSONSeq

- Allows the retrieval of specific 

buildings and bbox operations

- Not yet OGC-compliant

- Only supported CRS: Amersfoort / RD 

New + NAP height (EPSG:7415) 

How-To: 3DBAG-API

https://api.3dbag.nl/

https://api.3dbag.nl//collections/pand/items/NL.IMBAG.Pand.1655100000500568


Request All Buildings in a BBox:

https://api.3dbag.nl/collections/pand/items?bbox=85000.00,446700.034,85300.011,44
7000.0

How-To: 3DBAG-API
Request Single Building:

https://api.3dbag.nl/collections/pand/items/NL.IMBAG.Pand.0503100000032914

Instructions in: 
api.3dbag.nl/api.html

https://api.3dbag.nl//collections/pand/items?bbox=85000.00,446700.034,85300.011,447000.0
https://api.3dbag.nl//collections/pand/items?bbox=85000.00,446700.034,85300.011,447000.0
http://api.3dbag.nl/api.html


How-To: 3DBAG-API
Request Single Building:
https://api.3dbag.nl/collections/pa
nd/items/NL.IMBAG.Pand.050310
0000032914

CityJSONSeq



How-To: 3DBAG-API
Request Single Building:
https://api.3dbag.nl/collections/pa
nd/items/NL.IMBAG.Pand.050310
0000032914

BUILDING_ID = "NL.IMBAG.Pand.0503100000032914"

request = f"https://api.3dbag.nl/collections/pand/items/ {BUILDING_ID }"

with urllib.request.urlopen(request) as response:

   j = json.loads(response.read().decode('utf-8'))

   with open(f"{BUILDING_ID}.city.jsonl", "w") as my_file:

       my_file.write(json.dumps(j["metadata"]) + "\n")

       if "feature" in j:

           my_file.write(json.dumps(j["feature"]) + "\n")

       if "features" in j:

           for f in j["features"]:

               my_file.write(json.dumps(f) + "\n")

View in Azul on Ninja



How-To: 3DBAG-API
Request Single Building:
https://api.3dbag.nl/collections/pa
nd/items/NL.IMBAG.Pand.050310
0000032914

BUILDING_ID = "NL.IMBAG.Pand.0503100000032914"

request = f"https://api.3dbag.nl/collections/pand/items/ {BUILDING_ID }"
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   with open(f"{BUILDING_ID}.city.jsonl", "w") as my_file:

       my_file.write(json.dumps(j["metadata"]) + "\n")

       if "feature" in j:

           my_file.write(json.dumps(j["feature"]) + "\n")

       if "features" in j:

           for f in j["features"]:

               my_file.write(json.dumps(f) + "\n")

Script in: 
github.com/3DBAG/3dbag-scripts

View in Azul on Ninja

http://github.com/3DBAG/3dbag-scripts


File formats & Services: IFC (soon) 

Converter: cityjson2ifc

https://github.com/3DGI/cityjson2ifc


How is 3DBAG used?
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3D BAG in practice
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@HeinzeHavinga

Dennis Hulsegge

Frank van Gool

Tygron

Ekko Nap

https://docs.3dbag.nl/en/overview/media/
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https://twitter.com/HeinzeHavinga/status/1438798509340303364?s=20
https://www.linkedin.com/posts/dennis-hulsegge-01a79934_digibase-bag3d-openbim-activity-6790638107390726144-s_HM
https://www.linkedin.com/posts/activity-6790525661929897985-8qvr
https://www.tygron.com/en/2021/05/20/hyper-resolution-flooding-of-the-bommelerwaard/
https://www.linkedin.com/feed/update/urn:li:activity:6787762181770407936?updateEntityUrn=urn%3Ali%3Afs_feedUpdate%3A%28V2%2Curn%3Ali%3Aactivity%3A6787762181770407936%29
https://docs.3dbag.nl/en/overview/media/


User presentations



3DBAG organisation and 
contributers



Organisational status
● Established through research projects
● WaU (Kadaster) financed software refactor  

(2024)
○ Performed by 3DGI and TU3D
○ => https://github.com/3DBAG 

● 3DBAG now past research phase. Per month:
○ ~ 100 000 tegel downloads
○ ~ 850 000 webservice queries

● Looking for stable role
○ Financing + Status
○ For example in ZoN Datafundament NGII

https://github.com/3DBAG


3DBAG Innovatieplatform
● Goal:

○ Securing the future of 3DBAG:
■ Maintain software + innovations
■ Data updates

○ Collaboration in future developments
● In coordination with Kadaster 3D Basisvoorziening

○ While maintaining OS software and innovation from 
academic world

● Activities 2024:
○ Start user community (October 2)

■ Listen to wishes and feedback from users
○ Kick-off developers community (13 november online)
○ AHN5 update (for 2/3 NL)

● Exploring long term role/financing



3DBAG on GitHub https://github.com/3DBAG 

https://github.com/3DBAG


We are ready for contributors
● all software Open Source
● permissive licenses ( MIT, Apache-2.0, GPLv3 )
● independent governance and coordination by Geonovum ( 3DBAG Innovation 

Platform )
● public communication forum ( GitHub, Geoforum )
● contributor guidelines ( in progress )
● public roadmap ( in progress )

● 3DBAG Developers’ bijeenkomst
○ 13 November
○ voor 3DBAG software users and developers
○ Roadmap software developments



Question, feedback, bug? Let us know!
3DBAG software 3DBAG data

https://github.com/orgs/3DBAG/discussions  https://geoforum.nl/ 

https://github.com/orgs/3DBAG/discussions
https://geoforum.nl/


The next version of 3DBAG



Next steps?
Currently working on a new 3DBAG version:
● using our improved software pipeline

○ outputs also object without 3D geometry (eg. due to no points)
○ Improved detection glass roofs

● AHN5 pointcloud Update
○ update buildings west NL

Versions after:
● Add IFC as tile format
● Update 3DBAG webviewer + 3D Tiles
● Improvements reconstruction algorithm

○ Improved plane detection
○ Better geometry regularisation
○ Improved dormer detection

● …



AHN5 sneak preview

AHN4 AHN5
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AHN5 sneak preview

AHN5



Register for 3DBAG 
newsletter:

Thank you!


