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This mosaic was formed using 5,720 street view images contributed by Mapillary and KartaView users.
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Change detection with SVI
Research by Xiucheng Liang & Zeyu Wang

Physical measures Perceptual measures



Imagery source: Google Street View
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Roofpedia
Global open registry of roofs for urban sustainability



Roofpedia
Global open registry of roofs for urban sustainability

Published in Landscape and Urban Planning. Credit: Abraham Noah Wu



by Abraham Noah Wu
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https://sustainability.nus.edu.sg/campus-sustainability/coolnus/





Gaps & opportunities in digital twins

• Potential for integrating new data 

streams — wearables, 

crowdsourced data, dynamic 

data, street view imagery

• Human-centric DTs

• More use cases

• Lack of data to build and 

maintain them

https://www.linkedin.com/feed/update/urn:li:activity:7089518664827199488/ & https://www.keanw.com/2021/11/want-to-see-dasher-inside-tandem-tell-us-what-you-need.htm



Some recent efforts

1. Inferring information from real estate ads (crowdsourcing building data)

2. Integration of dynamic data / wearables / comfort information

3. Integration of perception (another human-centric focus)

4. Development of localised use cases





Source: PropertyGuru

Are real estate ads a type of user-generated geographic 

information that has been ignored in GIScience?



Introducing new means of acquisition of building data

By Xinyu Chen Urban Informatics Paper of the Year Award (2023)





https://cozie-apple.app/

Jayathissa P, Quintana M, Abdelrahman M, Miller C. Humans-as-a-Sensor for Buildings—Intensive Longitudinal Indoor Comfort Models. Buildings. 10: 174, 2020.

https://doi.org/10.3390/buildings10100174



• Momentum in research on comfort in the built environment

• Comfort is more than thermal comfort

• Comfort is influenced by myriads of factors

Liu P, Zhao T, Luo J, Lei B, Frei M, Miller C, and Biljecki F (2023): Towards Human-centric Digital Twins: Leveraging Computer Vision and Graph Models to Predict Outdoor Comfort. Sustainable Cities and Society 93: 104480



Goal of the work

Proof of concept of integrating wearable data, weather information, street 

view imagery / urban form data, etc. in an urban digital twin to support 

walkability/comfort studies









Potential of the work / Why do we need this?

• Work in progress

• Understand drivers of comfort in the built 

environment

• Support walkability studies

• Predicting comfort at detailed resolution — 

both spatially and temporally

• Human-centric aspect - tailored models 

based on profiles and personal preferences
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query of buildings



Incorporating Human Perception in Digital Twins

by Junjie Luo



Geospatial technologies in urban farming
Supporting the 30 by 30 vision — Singapore’s 30% of nutritional needs by 

2030

Credit: Ankit Palliwal



Geospatial technologies in urban farming
Supporting the 30 by 30 vision — Singapore’s 30% of nutritional needs by 

2030

Credit: Song Shuang



New 3D GIS use case: urban farming simulations

by Ankit Palliwal

Palliwal A, Song S, Tan HTW, Biljecki F (2021): 3D city models for urban farming site identification in buildings. Computers, 

Environment and Urban Systems 86: 101584

Credit: Song Shuang



Conclusion and lessons learned
• Achieving a mature (‘true’) digital twin is difficult. Real-time/dynamic data and feedback 

loop remain the key obstacles

• Breaking silos is de facto ‘a must’ but challenging

• DT is well beyond 3D. Marriage of lots of data sources and types that are difficult to 
integrate and make sense of

• Novel integration of thermal walks into urban digital twins to analyse and improve 

pedestrian thermal comfort and walkability in urban environments

• Wearables, street view imagery, precise weather data, …

• Unlike traditional 3D GIS, DTs entail more attention on stakeholders, organisational issues, 
business models, …
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