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Motivation for 3D Urban Tree Modelling

Picture courtesy of Dassault Systemes for Virtual Singapore

Digital twin city : static urban furniture + 
organic vegetation (millions of trees and 
other greeneries)

Representative tree models in digital 
twin city 

environmental simulations, city planning, 
agriculture, education, entertainment, ….
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Challenges in 3D Urban Tree Modelling

Tree – organic (dynamic & growth), 
variety, interaction with environment

How to generate tree models to 
represent actual trees in virtual cities

→ Address challenges of 
1. species-level representation/similarity

2. dynamic tree growth

3. automated large scale generation 
(scalability) and maintenance

4. extension to new additional species

Picture courtesy of Dassault Systemes for Virtual Singapore
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3D Urban Tree Modelling Approach

Remote Sensing

Domain Knowledge

3D Modelling
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Use Cases of 3D Urban Tree Modelling

Environmental simulations

Tree management

Green building designs

Social economic impact studies

Picture courtesy of Dassault Systemes for Virtual Singapore



Tree inventory

Tree inspection (for health & safety) 

Biodiversity

Tree maintenance (grooming & pruning)

Interactions with environment (neighboring vegetation, building structures, street traffic, human activities, etc.)

Tree Management

Pictures courtesy of NParks



Wind-tree interaction (tree wind load prediction)

Tree fall risk

Shading, air cooling

Air pollutions

Tree Models for Environmental Simulations



BIM (Building Information Modeling) for vegetation in building designs

GnPR (green plot ratio) calculation

Virtual landscaping

Tree Models for Green Building Designs



Study on trees and urban noise absorption 

Tree and soil (landslide) studies

Air pollutions

Tree Models for Social Economic Impact Studies
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Work in Progress, Future Works

Tree interactions with environments

Automation with Data Science & AI

…
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