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Lesson 4.1

Semantic 3D city models




JSON 



JSON

• JavaScript Object Notation

• Lightweight data-interchange format

• It is easy for humans to read and write. 

• It is easy for machines to parse and generate. 

• It is originally based on a subset of JavaScript 

(but is now in most languages)

• It is text-based

{

  "firstName": "John",

  "lastName": "Smith",

  "isAlive": true,

  "age": 27,

  "address": {

    "streetAddress": "21 2nd Street",

    "city": "New York",

    "state": "NY",

    "postalCode": "10021-3100"

  },

  "phoneNumbers": [

    {

      "type": "home",

      "number": "212 555-1234"

    },

    {

      "type": "office",

      "number": "646 555-4567"

    },

    {

      "type": "mobile",

      "number": "123 456-7890"

    }

  ],

  "children": [],

  "spouse": null

}




Virtually all languages have native support for it

It is built on two (very common) data 
structures:


1. collection of name-value pairs

• Python dictionaries

• C++ std::map

• also called a “hash”


2. arrays

• Python lists

• C++ std::vector / std::array


Data types:

• number (float and double)

• integer

• string

• Boolean

• null

• (no support for datetime type)



To represent a person



A CityJSON file
{

  "type": “CityJSON",

  "version": “1.1”,

  "metadata": {

    "referenceSystem": "https://www.opengis.net/def/crs/EPSG/0/7415"

  },

  "transform": {…}

  "CityObjects": {

    "id-1": {

      "type": "Building",

      "attributes": {

        "measuredHeight": 22.3,

        "roofType": "gable",

        "owner": “Elvis Presley"

      },

      "geometry": [

        {

          "type": "MultiSurface",

          "boundaries": [

            [[0, 3, 2, 1]], [[4, 5, 6, 7]], [[0, 1, 5, 4]]

          ]

        }

      ]

    }

  },

  "vertices": [

    [231, 23212, 110],

    [1111, 3211, 120],

    ...

  ],

  "appearance": {

    "materials": [],

    "textures":[],

    "vertices-texture": []

  }

}




CityJSON software



web-viewer: ninja.cityjson.org

Cool fact: programmed mostly by 2 
Geomatics students, as projects for  

GEO5010


You can do the same (or similar!)

http://ninja.cityjson.org


Validation of the syntax of a file: cjval
{

  "type": “CityJSON",

  "version": “1.1”,

  "metadata": {

    "referenceSystem": "https://www.opengis.net/def/crs/EPSG/0/7415"

  },

  "transform": {…}

  "CityObjects": {

    "id-1": {

      "type": "Buildnig",

      "attributes": {

        "measuredHeight": 22.3,

        "roofType": “gable",

        "owner": “Elvis Presley"

      },

      “geometry": [

        {

          "type": “MultiSurface",

          "boundaries": [

            [[0, 3, 2, 1]], [[4, 5, 6, 7], [[0, 1, 5, 4]]

          ]

        }

      ]

    }

  },

  "vertices": [

    [231, 23212, 110.223],

    [1111, 3211, 120],

    ...

  ],

  "appearance": {

    "materials": [],

    "textures":[],

    "vertices-texture": []

  }

}




cjio (CityJSON/io)   =>    pip install cjio



cjio (CityJSON/io)

$ cjio myfile.json crs_assign 7415 subset --cotype Building lod_filter 2.2 save out.json 

No need to save temp files between 
operators: pipeline is used



QGIS plugin



citygml4j

full conversion CityGML <-> CityJSON



Compression factor == ~6XCompression (v0.6)

file CityGML size 
(original)

CityGML size (w/o 
spaces)

textures? CityJSON CityJSON 
compressed

compression factor

CityGML demo 
"GeoRes"

4.3MB 4.1MB yes 582KB 524KB 8.0

CityGML v2 demo 
"Railway"

45MB 34MB yes 4.5MB 4.3MB 8.1

Den Haag "tile 01" 23MB 18MB no, material 3.1MB 2.9MB 6.2

Montréal VM05 56MB 42MB yes 5.7MB 5.4MB 7.8

New York LoD2 
(DA13)

590MB 574MB no 110MB 105MB 5.5

Rotterdam 
Delfshaven

16MB 15MB yes 2.8MB 2.6MB 5.4

Vienna 37MB 36MB no 5.6MB 5.3MB 6.8
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One example: Zürich LoD2 buildings

CityGML = 3.0GB


(but 1GB of spaces/CRs/tabs!)

CityJSON = 292MB

Compression == 7.1X



Getting started? 



hw02







How to calculate the volume of a (invalid) solid



How to calculate the volume of a (invalid) solid

https://twitter.com/keenanisalive/status/1595429344419217418


Tip: start with simple shapes, not BK-City…

Download and modify those


