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CityJSON is a JSON-based encoding for storing 3D city models, also called digital maquettes or
digital twins.

The aim of CityJSON is to offer a compact and developer-friendly format, so that files can be easily
visualised, manipulated, and edited. 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:

1 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
4 there is a web-viewer where you can drag-and-drop a file

5 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

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



Our goal
storing the 3D topography of NL (IMGeo) with it




IMGeo 3D: stored since ~2012 with a CityGML ADE

CityGM

International standard (from OGC) for representing
and storing 3D city models

.




IMGeo 3D: stored since ~2012 with a CityGML ADE
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IMGeo 3D: stored since ~2012 with a CityGML ADE

class Pand v/ - v e
' _CityObject
«featureTypes
CityGML Core::
_Site Feature
«featureTypes
' CityGML Core::
Address
+address 0..°
«featureTypes
«featureTypes +consistsOfBuildingParts Building::BuildingPart
Building :_AbstractBuilding » o)
+ dass: GenericName [0..1) < '
+ function: GenericName [0..7]
+ usage: GenericName [0..7] -
+ yearOfConstruction: Year [0..1] <
+ youOfDomolmo_n. Year [0..1] 0.° «ADEs
+ roofType: GenericName [0..1] I
+ measuredHeight: Length [0..1])
+ storeysAboveGround: xs::nonNegativeinteger [0..1] «ADEElement, BGT objecttypes
+ storeysBelowGround: xs::nonNegativeinteger [0..1] BuildingPart
+ storeysHeightAboveGround: MeasureOrNilReasonList [0..1]
+ storeysHeightBelowGround: MeasureOrNilReasonList [0..1] «featureTypes «BGT, sttribuuttype»
[ g Building::Building + identificatieBAGPND: CharacterString
I > + nummeraanduidingreess: Nummeraanduidingreeks [0..7]
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_CityObject
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Building -BuildingInstallation |
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IMGeo 3D: stored since ~2012 with a CityGML ADE
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Geo-standaarden Thema's Over Geonovum

Home / Geo-standaarden / BGT | IMGeo / Gegevenscatalogus IMGeo versie 2...

Gegevenscatalogus IMGeo
versie 2.1.1

De IMGeo gegevenscatalogus beschrijft de afspraken
over beheer- en plustopografie, inclusief 3D geo-
informatie van het optionele deel van het

informatiemodel Geografie (IMGeo).

BEKIJK DE LAATSTE VERSIE —>

Meer informatie over Gegevenscatalogus IMGeo
versie 2.1.1

Op dit document zijn de technische implementatiebestanden in de vorm van een
IMGeo ADE CityGML applicatieschema, en het versimpelde formaat IMGeo GML Light
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Zoek binnen de website...

Wettelijk verplicht
Nee

Dekking
Nationaal

Status
Geldig

Geldig van/tot
1 juli 2013 / geen einddatum

Versie
2.1:1

Meer weten? Vraag het Arnoud de

Boer, expert geo-standaarden bij
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Complete NL automatically with 3dfier!

2D data (topographic map) Elevation dataset (lidar) 3D city model
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CityGML-ADE files are very complex and HUGE

1 1 1 1

virtually no software support

Ittle use of the resulting files in practice

no parsers In JavaScript (thus no web support)
did | mention files are HUGE and complex?




CityGML-ADE files are very complex and HUGE

virtually no software support
Ittle use of the resulting files in practice
no parsers In JavaScript (thus no web support)
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A JSON-based encoding for 3D city models

Getting started Specifications (v1.0.1)

CityJSON is a JSON-based encoding for storing 3D city models, also called digital maquettes or
digital twins.

The aim of CityJSON is to offer a compact and developer-friendly format, so that files can be easily
visualised, manipulated, and edited. 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:

1
2

its simplicity means that it is already supported by several software

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
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.

you can easily define Extensions to the core model

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

fl2



@ - C ‘@ & https://www.cityjson.org ooe ﬁ’ N @ @O T » 06 @
CltYJSON L Search CityJSON
- ™)
“’IA*C\JEVLJSON
What is CityJSON?
News \_ _J
Specifications
Schemas A JSON-based encoding for 3D city models
Dataset
Extensions Specifications (v1.0.1)
Softwar

JSON encoding for 3D city models
designed with programmers in mingd

ready for the web
6X more compact then CityGML
Extensions can be easily defined and used
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Same information as CityGML, but in JSON format

"type”: “CityJSON”,
"version”: “1.07,
"metadata”: (

"referenceSystem”: "urn:ogc:def:crs:EPSG::74157,
3,
”CityObjects”: (

7id-1": (

"type”: "Building”, human readable
"attributes”: {
"measuredHeight”: 22.3,
"roofType”: "gable”,
“owner”: “Elvis Presley”
3,
”geometry”: [
{
”type”: "MultiSurface”,
"boundaries”: [
[ro, 3, 2, 111, [t4, 5, 6, 711, [[O, 1, 5, 4]]
] .
) all programming language support

. JSON “natively”
3,

"vertices”: [
[23.1, 2321.2, 11.0],
[111.1, 321.1, 12.0],

1,

“appearance”: {
"materials”: [],
"textures”:[],
"vertices-texture”: []

}
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Python parser Is simple

®
tmport json

fin = open( 'mycity.json')

cm = json. loads(fin.read())

print "There are", len(cm['CityObjects']), "CityObjects"

for id in cm['CityObjects']:
print "\t", ud




web-viewer
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Drop your file here,
or click to open

show
edges

V @ DenHaag_01
GUID_DBDABF53-7DD5-4C2F-BE7F-51F29A0CBA16_1
GUID_8CE54418-E2F7-49A7-9A8D-C3D172BA62C4_2
GUID_13974D93-CB4F-4B5A-AB1E-577DD9928CF2_3
GUID_8CE54418-E2F7-49A7-9A8D-C3D172BA62C4 _1
GUID_47061B3E-C490-4882-806A-EC084006045F

GUID_47061B3E-C490-4882-806A-EC084006045F _1
GUID_47061B3E-C490-4882-806A-EC084006045F_2
GUID_13974D93-CB4F-4B5A-AB1E-577DD9928CF2_2
GUID_13974D93-CB4F-4B5A-AB1E-577DD9928CF2_1
GUID_3D7D60B9-8F3A-4D3B-A3E5-CD9B5565A5B2
GUID_F784906B-FD5A-4F81-BACF-79C3566B2789
GUID_F784906B-FD5A-4F81-BACF-79C3566B2789_1
GUID_F784906B-FD5A-4F81-BACF-79C3566B2789_2
GUID_F784906B-FD5A-4F81-BACF-79C3566B2789_3
GUID_1280E44F-7EFD-4BEA-8E79-3124934BD6A0_4
GUID_1280E44F-7EFD-4BEA-8E79-3124934BD6A0_3
GUID_1280E44F-7EFD-4BEA-8E79-3124934BD6A0_2
GUID_1280E44F-7EFD-4BEA-8E79-3124934BD6A0_1
GUID_DCAEOQACB-5F38-4AEA-80D2-7242B193AE70

Attribute Value

id GUID_EA492E2E-6138-422C-
B674-230CCD5E4DF0_2

roofType 1000

RelativeEavesHeight 7.472
RelativeRidgeHeight 7.472
AbsoluteEavesHeight 14.297
AbsoluteRidgeHeight 14.297




Compression example: Zurich LoD2 buildings

[ O /o] Building_LoD2_V10.json
Q
» @ (o) Building_LoD2.V10

CityJSON = 292MB

Attribute Value

1 Compression == /71X
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IMGeo-3D with
CityJSON Extension?



CityJSON Extension

CitYJSON L Search CityJSON

Home Extensions

What is CityJSON?

News CityJSON uses JSON Schemas to document and validate the data model, schemas should be seen
Specifications as basically validating the syntax of a JSON document.

Sehenes A CityJSON Extension is a JSON file that allows us to document how the core data model of
Datasets CityJSON may be extended, and to validate CityJSON files containing new objects and/or attributes.
Extensions This is conceptually akin to the Application Domain Extensions (ADEs) in CityGML; see Section 10.13
Saftwars of the official CityGML documentation.

Help See the Extensions specifications for v1.0.1

Registry of current Extensions

Noise
Conversion of the CityGML Noise ADE
v1.0 | schema | 3D geoinformation TU Delft

Linear Cell Complex

An extension that allows topological information of a city model to be stored as a Combinatorial Map
based Linear Cell Complex

v0.2 | schema | scientific article | 3D geoinformation TU Delft

Extension
a JSON file documenting how the core

data model can be extended




CityJSON with an Extensions

”type”: "CityJSON”,
"version”: "1.07,
"extensions”: {
"Noise”: (
"url” : "https://someurl.org/noise.json”,
"version”: "1.0”
)
J,
”CityObjects”: (
712347 (
type”: "Building”,
”geometry”: [
{
”type”: "Solid”,
”lod”: 2,
"boundaries”: [
( ([0, 3, 2, 111, .., [[3, 0, 4, 711 1
]
}

1,
"attributes”: (

"roofType”: "pointy”,
"eclass”: "227,
”+noise-buildingReflectionCorrection”: {
"value”: 4.123,
“uom”: “dB”
3,
”+noise-buildingLNightMax”: (
value”: 43.123,
“uom”: "dB”

"thesegment_1": {

3,

?type”: "+NoiseCityFurnitureSegment”,
"toplevel”: false,
”geometry”: [
{
"type”: "MultilineString”,
”lod”: O,
”boundaries”: [
(2, 3, 51, [/, 5, 12]
]
}

] ’
"attributes”: (

"reflectionCorrection”: (
"value”: 4.123,
“uom”: "dB”
)
3,

”parents”: ["a_noisy_bench”]

"thesegment_2”": {

"type”: "+NoiseCityFurnitureSegment”,
"toplevel”: false,
”geometry”: [
{
"type”: "MultilineString”,
”lod”: O,
"boundaries”: [
(2, 3, 51, 07, 2, 12]
]
)

1,
"attributes”: (

"reflectionCorrection”: (
"value”: 2.66606,
“uom”: "dB”
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CityJSON with an Extensions

(

Ptype”: "CityJSON”, thesegment_1": {

"version”: "1.0”

"type”: "+NoiseCityFurnitureSegment”,
"toplevel”: false

”geometry”:
"url” : "https://someurl.org/noise.json”, {
nyersion”: ”1.0” "type”: "MultilineString”,
”lod”: O,
”boundaries”: [
ityObjects™: (2, 3, 51, [7, 5, 12]
712347 : ( ]
type”: "Building”, )
”geometry”: [ 1,
{ “attributes”: (
“type”: "Solid”, "reflectionCorrection”: (
"lod”: 2, "value”: 4.123,
"boundaries”: [ “uom”: "dB”
[ [[0, 8, 2, 111, .., [[3, O, 4, 711 1 )
] 3,
] ) ”parents”: ["a_noisy_bench”]
' J,

7attributes”:
attributes”: ( ) "thesegment_2": {

"type”: "+NoiseCityFurnitureSegment”,

”+noise-buildingReflectionCorrection”: ( "toplevelnz false,
"value”: 4.123, geometry”: [

“uom”: “dB” {
3, "type”: "MultilineString”,
”+noise-buildingLNightMax”: ( ”lod”: O,
"value”: 43.123, "boundaries”: [
"uom”: "dB” (2, 3, 81, [/, 2, 12]
]
)
1,
?attributes”: (
"reflectionCorrection”: (
”value”: 2.666,
“uom”: "dB”

"roofType”: "pointy”,

21



For IMGeo”? We started a pilot with Geonovum

(
”type”: "CityJSON_Extension”,
‘name”: ”"NL3D”,

"uri”: "https://github.com/hugoledoux/nl3d/blob/master/schemas/extensions/nl_3d.json”,

"version”: "0.17,
"description”: "NL3D data model as a CityJSON Extension.”,

“extraCityObjects”: (

"#Pand”: (
7allof”: [

{ ”Sref”: ”../cityobjects.schema.json#/_AbstractCityObject”},

{
"properties”: {
"type”: { "enum”: ["+Pand”] 1},
"toplevel”: {”type”: "boolean”},
”@context”: (
”type”: "string”,
"format”: "uri-reference”
J,
attributes”: (
"properties”: {
”yearOfConstruction”: { ”type”: "integer” 3},
”gebouwnummer”: { ”type”: "string” 3},
”statusOmschr”: { ”type”: "string” 3},
"hoogste_bouwlaag”: { ”type”: "integer” 3},
"hoogste_bouwlaag”: { ”type”: "integer” 3},
”laagste_bouwlaag”: { ”type”: "integer” 3},
”"aantalBouwlagen”: { ”type”: "integer” }
}
J,
”geometry”:
"type”: "array”,
"items”: (

"oneOf”: [
{(”"Sref”: ”../geomprimitives.schema.json#/Solid”},
{(”"Sref”: ”../geomprimitives.schema. json#/CompositeSolid”},

(”Sref”: ”../qgeomprimitives.schema.json#/MultiSurface”}
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Our (alpha) code/models/tests are open

& C @ @ @& GitHub, Inc. (US) | https://github.com/tudelft3d/nI3d e W v INn @ @ @ T m 0 O =

Pull requests Issues Marketplace Explore

[ tudelft3d / nl3d ® Unwatch~ 5 % Star 0 YFork 0
<> Code Issues 6 Pull requests 0 Actions Projects 0 Wiki Security Insights Settings
No description, website, or topics provided. Edit

Manage topics

D 25 commits ¥ 1 branch © O releases 42 2 contributors
1

Branch: master v New pull request Create new file = Upload files  Find File Clone or download v

[ﬁ hugoledoux Improve schema of the extension Latest commit 3df94c9 4 days ago
i code Fix the trees 5 days ago
Bm data/rotterdam All versions of the new files 5 days ago
i jsonld First import 2 months ago
8 misc New UML for what is done 5 days ago
B8 schemas Improve schema of the extension 4 days ago
8 semantics first try at diagrams for semantic 1st layer last month
=) README.md New UML for what is done 5 days ago
README.md Va

Draft data model for NL3D project
24
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thank you.

Hugo Ledoux

h.ledoux@tudelft.nl
3d.bk.tudelft.nl/hledoux
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