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Introduction

3D CADASTRE WEB VISUALIZATION

❖ More and more countries are developing 3D cadastre

❖ Making the information available to the public

❖ Web-based visualization

...but visualization is still a Challenge! 

❖ The main issues are

▪ occlusion, distortion, unbounded volumes, perception of 
position, size and shape of an object
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The Queensland Cadastre

▪Parcels with 3D geometry - since 1997
▪Cadastral map - 3D parcels footprints
▪3D survey plans are stored as paper drawings/PDF 
files

❖ Issues:

▪The 3D parcels cannot be 
interactively visualized

▪No spatial validity 
checks possible

▪3D information is not 
stored together with 2D  
cadastral map 
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Area of 

Interest

▪Brisbane City 
Center

▪The Queensland Digital Cadastral Database (DCDB) 
has a long tradition and the biggest amount of data 
available so far

(Story Bridge and 
Kangaroo Point area)
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Data

▪2D cadastral parcels (from Queensland Cadastre)

▪3D survey plans (from Queensland Cadastre), either in 
'building format' and in 'volumetric format’

▪ The volumes represent three main categories in the 
real world: buildings, tunnels and air space

▪Rights, restrictions and responsibilities

▪Persons/parties 

▪Elevation data (DTM or contour lines)

▪Reference data (topographic objects in 2D or 3D)

▪Data preparation – encoding process

Note: for privacy reasons the RRRs/parties info was changed
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Data Encoding Results

2D Parcels

Volumetric parcel

from below ground to

200m above

Volumetric parcel

below Building

Format parcels

Building format

Parcels

Volumetric parcel

above ground

3D parcels form building format or volumetric survey plans
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Data model

▪ light orange = 
existing tables

▪ red = new

▪ blue = LADM 
'views‘
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Prototype - Current Version Schema

http://pakhuis.tudelft.nl:8080/edu/Cesium-1.43/Apps/3dcad/

http://pakhuis.tudelft.nl:8080/edu/Cesium-1.43/Apps/3dcad/
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Suitable Platform Selection

▪Cesium JS - WebGL
based open-source
JavaScript library to 
create 3D geo 
applications

▪Cesium has active 
forum to help 
developers

▪Sandcastle: live code 
editor and example 
gallery
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Cesium Feature Selection (highlight)

▪ User can click on feature and get information about it
(currently the feature does not get highlighted)

▪ KML support in Cesium JS is quite limited (JSON, glTF better?)
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Visualization with Interactive Elevation

View below
surface

Elevated
surface
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Usability testing

Four main phases

1. Define goals and tasks to be performed

2. Recruiting users

3. Create a questionnaire

4. Process results

and obtain feedback



133D Cadastre

Usability test: 

Tasks performed by users

1. Navigate through the viewer, pan, zoom and 
rotate view to get familiar with the controls

2. Change the visibility of layers

3. Visualize an underground parcel

4. Visualize information about a single parcel, i.e. 
ownership information, and unit/lot/plan number, 
etc.

5. Search for a single owner and visualize all the 
parcels owned by that person / party

Initial users: 20 MSc Geomatics students and staff 
(June 2018)
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Usability test

Questionnaire and Results
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Implemented Improvements

1. 2D and 3D parcels elevated together (not just 3D parcels)

2. improved parcel search by owner (substring allowed)

3. multiple rights/owners per parcel (show small table)

4. more direct feedback (e.g. “Loading …”)

5. back to initial position (hit Home-button when lost)

6. improved (slow) responses (some bottlenecks resolved)
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Second and Public Usability Test

▪ from 8 November to 22 December 2018

▪17 members of the FIG Working Group 3D Cadastres

▪Background of
test persons

▪Familiar with
Cesium JS
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Results second Usability test

user Appreciation and score

▪ Section #1, Navigate (pan, zoom, rotate): 7.4 (was 7.7)

▪ Section #2, Switch layers on/off: 7.9 (was 7.2)

▪ Section #3, Visualize underground parcels: 6.9 (was 6.2)

▪ Section #4, Get parcel information: 5.6 (was 7.5)

▪ Section #5, Find parcels owned by person: 8.2 (was 6.2)

▪ On average users 
achieved correctly
3.6 (was 3.7) out of 5
tasks
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Evaluation by test persons

▪Negative: slow, confusing icons, can loose 
orientation, not clear why 3D parcels have 
different color type (volumetric and building 
parcels)

▪Positive: search by owner, select parcel & get 
info, vertical shift to see underground, switch 
on/off layers

▪Suggestions for improvement

1.Cross-section view, a tool that cuts a slice 
2.Object search on either spatial and non-

spatial criteria
3.3D measurement tool
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Conclusions

❖Developed 3D Cadasters prototype
▪LADM based

❖Emphasis on 3D web-visualization

❖Comparing first and second usability test
▪ some modest progress 

▪ improved average appreciation 7.0 → 7.2 

❖Project is very much a “work in progress”

❖Future work
▪ Implement more functionalities

▪ Improve system architecture
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