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We work a lot with CityGML



But there is something we noticed (as users)…

• Lack of software
• (City)GML files are inconsistent



But there is something we noticed (as devs)…

• (City)GML files are inconsistent (and 
unpredictable)

• GML is hard to handle with most languages



Community agrees



Let’s measure that!



GeoBIM benchmark
Task 3

Measuring the support for CityGML in 
software



Datasets

• Rotterdam (LoD1 and LoD2)
• Buildings (LoD3)
• Amsterdam (LoD1)



Rotterdam (LoD1 and LoD2)

~ 35 ΜΒ size
Interesting points:
• Multi-LoD
• Grouping relations



Buildings (LoD3)

1,4 MB
Interesting points:
• High details
• Extensive semantic surfaces



Amsterdam (LoD1)

~5GB size
Interesting points:
• Many object classes (roads, water, vegetation, etc.)
• Challenging size



What we wanted to test

• Import functionality
• Georeferencing information
• Semantics
• Geometry
• Model management
• Export functionality



Submissions



Submissions

• 23 answers received
• 11 different applications tested (14 

variations overall)



Commonalities about software

• No software was able to reproduce the 
same city model.

• Time performance seems insignificant.
• Different datasets change software’s 

behaviour



Commonalities about output

• Schema is usually valid, besides occasional 
losses

• Geometries always have issues



Remarks (Best and worse)

• FME and 3DCityDB show best support
• GIS software is lacking



Remarks (Import)

• GIS have trouble handling semantics (at 
best parent-child relationships through IDs)

• Low support for Multi-LoD



Remarks (Import -> Amsterdam)

• Few submissions
• ArcGIS, ArcGIS Pro, tridicon, eveBIM and 

1Spatial Elyx crashed



Remarks (Analysis)

• Only FME offers wide range of 3D analysis
• 1Spatial Elyx 3D: visibility analysis and 

buffers
• novaFACTORY: visibility analysis, shadows 

analysis, sun analysis and extract height 
profiles.



Remarks (Editing)

• Only QGIS and ArcGIS offer extensive 
editing (semantics and geometry)

• Some 3D viewers (e.g. eveBIM, 
novaFACTORY) support semantics editing

• FME supports geometry editing, but in 
batch form (through transformations)



Remarks (3DCityDB)

• Alters the input the least
• Only one file was broken (bad xlink)
• Slight reduction in objects in Amsterdam 

dataset



Remarks (FME)

• FME makes more changes but results are 
generally okay

• Some methodologies can result in splitting 
of objects using the same IDs or in the loss 
of some object classes (i.e. bridges)



Remarks (QGIS)

• Only one file submitted with QGIS
• Total loss of data
• Output doesn’t even have valid schema



Remarks (ArcGIS)

• Surfaces are converted into independent 
CityObjects

• Big increase in objects and the loss of 
some semantics.

• Minor schema issues (e.g. empty dates).



Remarks (NovaFactory)

• novaFACTORY is hit or miss
• Perfect output with Rotterdam dataset 

(100% valid)
• Amsterdam can’t even be read



Discussion



Conclusions

• GIS software does not fit with CityGML
• ETL and specially tailored software is 

required when working with CityGML
• Schema not as much as a problem as 

Geometry



What can we learn?

• A standard can be a ”standard” without 
really standardising much.

• Stay away from XML/GML.
• Complicated hierarchies come with a price.
• Favour constraints over ambiguity.



Enters…



Two steps to solve your problems

1. Convert to CityJSON
2. Enjoy!



One last thing



Building software for GeoBIM users

• Robust import support for 3D city models
• Will incorporate 3D city models’ toolbox (WIP)
• Install from within QGIS



Building software for GeoBIM users

• First true 3D modelling software to support 3D city models
• Can act as ETL for BIM users (IFC import/export)

https://github.com/cityjson/Blender-CityJSON-Plugin

https://github.com/cityjson/Blender-CityJSON-Plugin


Building software for GeoBIM users

• A software to better explore the structure of CityGML
data

• Basic editing capabilities

https://cityjson.github.io/ninja/

https://cityjson.github.io/ninja/


Thank you!

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