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3D or Not 3D?

• 3D GIS has been 
around a while

• At least in research

• But do we already 
have 3D GIS?

VAN OOSTEROM, P, VERTEGAAL, W, VAN HEKKEN, M, 1994, 
Integrated 3D Modelling within a GIS,
Proceedings of Advanced Geographic Data Modelling (AGDM), Delft, 
The Netherlands

1994
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More History

1989 2004 2006 2014



4

Overview

• What is 3D GIS?

– Does it already exist?

• Why 3D GIS?

• Is there a Killer App ..?
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What is (3D) GIS?

• Worboys and Duckham
(2004) define a GIS as a 
"computer-based information 
system that enables 
capture, modelling, 
storage, retrieval, sharing, 
manipulation, analysis, and 
presentation of 
geographically referenced 
data''.
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What is (3D) GIS?

• Let’s assume (for now) that 3D GIS should 
look like 2D GIS

– Capture and Modelling

– Storage, Retrieval and Sharing

– Manipulation (Editing)

– Analysis

– Presentation



7

Capture and Modelling - CityGML

https://www.researchgate.net/profile/Siddique_Baig/publication/2725650
62/figure/fig11/AS:294730651979788@1447280671650/UML-diagram-of-
CityGMLs-building-model-Prefixes-are-used-to.png

http://filip.biljecki.com/phd.html
https://www.isprs-ann-photogramm-remote-sens-spatial-inf-sci.net/IV-
4-W5/9/2017/isprs-annals-IV-4-W5-9-2017.pdf

Building Model
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Capture and Modelling – Data 
Sources
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Storage, Retrieval, Sharing
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Manipulation (Editing)
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Analysis

http://pro.arcgis.com/en/pro-app/tool-reference/3d-analyst/GUID-87FC8AFF-91D2-45BB-9471-1E87CDD1D000-web.png
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Presentation
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Presentation
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Overview

• What is 3D GIS?

• Why 3D GIS?

– What are the benefits of 3D over 2D?

– Are there things that we absolutely can’t 
do in 2D?

– Current research

• Is there a Killer App ..?
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History, Tourism, Marketing

http://www.digitalspy.co.uk/fun/news/a393229/london-zoo-to-turn-the-gherkin-into-giant-penguin-picture.html 
http://i.telegraph.co.uk/multimedia/archive/02147/tech_ipad_2147345b.jpg
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Cadastre, Planning and Land 
Management

https://www.daily
mail.co.uk/news/ar
ticle-
2612073/Family-
ordered-demolish-
dream-500-000-
home-builders-6ft-
high-4ft-wide.html
https://www.bbc.c
o.uk/news/uk-
england-stoke-
staffordshire-
44068562
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Energy

http://www.isprs-ann-photogramm-remote-sens-spatial-inf-sci.net/II-2-W1/33/2013/isprsannals-II-2-W1-33-2013.pdf
http://www.theguardian.com/business/2010/apr/13/homes-fail-energy-efficiency-standards
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Infrastructure Planning and 
Management

http://geospatial.blogs.com/geospatial/2013/04/spar-2013-developing-an-intelligent-3d-model-of-above-and-below-
ground-infrastructure-for-the-city-o.html
ftp://ftp2.bentley.com/dist/collateral/Web/Gallery/ch2mhill_pump_station_3.pdf
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Research: What Should a 
National 3D Dataset Look Like?
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Research: 3D Generalisation
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Research: 3D Interpolation and 
Visualisation
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Research: Schema Modelling and 
Matching
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Research: Using 3D City Models 
to Improve GNSS
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Research: 3D as a Data Index



25

Research: GeoBIM

https://3d.bk.tudelft.nl/projects/geobim/
https://www.gim-international.com/content/article/geo-plus-bim-does-not-make-geobimhttp://www.bimtaskgroup.org/wp-content/uploads/2012/06/pasdiagram.jpg

http://www.isprs.org/proceedings/XXXVIII/3_4-C3/Paper_GeoW09/paper26_Nagel_Stadler_Kolbe.pdf
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Overview

• What is 3D GIS?

• Why 3D GIS?

• Is there a Killer App ..?

– Will 3D GIS survive this time around?
• Government policy priorities (shorter term)

• Hype curves and technology trends (perhaps longer 
term)
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Government Policy Priorities
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Government Policy Priorities
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Government Policy Priorities



30

Government Policy Priorities

https://learninglegacy.crossrail.co.uk/documents/crossrail-asset-information-guide/
http://www.stobartrail.com/item/health-safety-environment
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Hype Curves

• https://www.gartne
r.com/smarterwithg
artner/5-trends-
emerge-in-gartner-
hype-cycle-for-
emerging-
technologies-2018/
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5G
https://futurecities.catapult.org.uk/2018/10/16/learning-from-city-wide-5g-demonstrators/
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Autonomous Vehicles
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Smart Cities and the Internet of 
Things

https://cdn.ttgtmedia.c
om/rms/onlineImages/io
ta-
smart_city_components_
mobile.jpg
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Digital Twins

• https://www.youtube.com/watch?v=F_yHj
ILEELQ

• (video from the Netherlands)
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3D or not 3D - will 3D GIS survive?

• Yes and ..

• It will be similar to 
traditional 2D GIS

• Combining geometry and 
information

• Offering visualisation but 
also complex geospatial 
analysis

• Having specialist users and non-specialists who maybe 
don’t know they’re using GIS

• Not only about visualisation
• Geospatial data still requires expert handling
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3D or not 3D - will 3D GIS survive?

• Yes but ..

• No one killer app 
– many apps!

• It won’t be 
similar to 
traditional 2D GIS

http://www.springboardin.com/single-post/2018/08/27/Customer-
Engagement-is-the-Killer-App

• Web based, different interaction modes – usability?!

• New algorithms for 3D different to 2D (interpolation, 
generalisation)

• Much more 4D needed!

• Legacy of 2D is challenging
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With thanks to (in very random order!):
– Kelvin Wong

– Esti Munumer

– Paul Groves

– Mounir Adjrad

– Jacynthe Pouliot

– Monika Swiderska

– Jantien Stoter

– Enrica Verrucci

– Tiziana Rossetto

– Susanna Gristina

– Andrea Scianna

– Gareth Boyes

3D or not 3D? Definitely 3D!
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3D or not 3D?

3D GeoInfo 2020 – UCL (end September)

Volunteers Wanted!!

3D GeoInfo 2019 – Singapore – 24 –
27th September

Smart Data Smart Cities 2019 –
Malaysia – 1st – 3rd October


