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We work a lot with CityGML
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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

dimanche 6 avril 2014

GML madness

| am convinced that most people wonder "how many ways are there to encode a polygon in GML

?" If you have never considered that before, you might be interested in reading the following lines.

To start gently, let us consider the following grey shape :

/N

| just got sent a CityGML file.

James Fee
@jamesmfee

11:41 PM - Jun 29, 2016
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Let’s measure that!




GeoBIM benchmark
Task 3

Measuring the support for CityGML in
software



Rotterdam (LoD1 and LoD?2)
Buildings (LoD3)
- Amsterdam (LoD1)
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~ 35 MB size
Interesting points:

e  Multi-LoD

« Grouping relations



Buildings (LoD3
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Attribute Value

1,4 MB

Interesting points:

« High details

 Extensive semantic surfaces



Amsterdam (LoD

~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)

o @ QAT

ArcGIS

M.O.S.S.
elyx & d
eveBIM

Computer Grafik Systeme
Geoinformationssysteme




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 I1Ds)
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.
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CityJSON

Home

What is CityJSON?
News
Specifications
Schemas

Datasets
Extensions
Software

Tutorials

Want to contribute? Spotted an
error?

Jo

¢la}CityJSON

A compact and developer-friendly JSON-based encoding of the
CityGML data model

Getting started Specifications (v1.0.0)

CityJSON is a JSON-based encoding for a subset of the OGC CityGML data model (version 2.0.0),
which is an open standardised data model and exchange format (in GML) to store digital 3D models
of cities and landscapes.

The aim of CityJSON is to offer an alternative to the GML encoding of CityGML, which can be
verbose and complex (and thus rather frustrating to work with). CityJSON aims at being easy-to-use,
both for reading datasets, and for creating them. It was designed with programmers in mind, so that
tools and APIs supporting it can be quickly built, and several have been created already.

We believe that you should use CityJSON because:

its simplicity means that it is already supported by several software

2 you can in one-click convert CityGML files to CityJSON files, and vice versa, with the open-
source tool citygml-tools; we even have a tutorial

files are on average 6X more compact than their CityGML equivalent

w

F <N

there is a web-viewer where you can drag-and-drop a file

(&)

you can easily manipulate files with cjio, you can for instance merge files, remove/filter objects,
change the CRS, manage the textures, etc.

6 you can easily define Extensions to the core model (akin to ADEs)

7 its development is open on GitHub, it is supported by a vibrant community, and everyone is
welcome to contribute

<

cC @ & https://www.cityjson.org e vy N @ @ ® T = ©



Two steps to solve your problems

1. Convert to CityJSON
2. Enjoy!



One last thing



Building software for GeoBIM users

[ JON ) CityJSON Loader

CityJSON file: ‘/Users/liberostelios/Data/CityJSON/Singapore/hdeithFuII.json ‘ [ ]

¥ CityJSON properties

Version: 1.0 | crs: (3414 || change... |

Compessed: ‘No ‘

V¥ Metadata

Property Value A
City Model Identifier 0249932b-ab77-4975-af9d-977f28e438f1
Dataset Title 3D city model of public housing (HDB) buildings in Singapore
Dataset Reference Date 2019-08-27 21:28:04
Geographic Location Singapore, Republic of Singapore
Dataset Language English
Dataset Character Set UTF-8
Dataset Topic Category geoscientificinformation
Distribution Format Version 1.0
Reference System urn:ogc:def:crs:EPSG::3414
Spatial Representation Type vector
Online Resource https://github.com/ualsg/hdb3d-data
File Identifier hdbWithFull.json

»

>
Metadata Standard 1SO 19115 - Geographic Information - Metadata
Metadata Standard Version 1SO 19115:2014(E)
Metadata Language English
Metadata Character Set UTF-8
Metadata Date Stamp 2019-08-29

A 3D city model of all public housing (HDB) buildings in Singapore, generated by conflating different open datasets. Public housing accommodates the predominant majority of Singapore’s population, so the dataset covers most of the
Abstract nation’s residential buildings. Generated using extrusion, with the number of storeys of each block utilised as a proxy for the height. Cities around the world are increasingly releasing their 3D city models as open data. Researchers and
practitioners in different disciplines are using 3D geoinformation to carry out a variety of spatial analyses. This model is openly available, hopefully benefiting researchers who previously did not have access to such data.

Specific Usage Openly available 3D city model of Singapore
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Split layers according to object type

Load LoD: lNone > ‘

Load semantic surfaces (as individual features)

Cancel ‘ ‘ OK J

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



Building software for GeoBIM users
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First true 3D modelling software to support 3D city models
an act as ETL for BIM users (IFC import/export

https://qithub.com/cityjson/Blender-CityJSON-Plu



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

Building software for GeoBIM users

w CityGML support X p,' Google Keep ity. a CityJSON Ninja X cityjson/Blender-CityJSON-P X +
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City Objects

Search for IDs, object type or attributes...

3. Download
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- Q software to better explore the structure of CityGML
ata
- Basic editing capabilities

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



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

Thank you!
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