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Agenda

• 3D Visualization in Planning

• 3D Visualization Case Studies

• 3D Simulation with Existing 

Game Engines

• Unity Game Engine

Simulation of Urban Mobility (SUMO) 3D Visualization



3D Visualization in Planning

❑ Public and Stakeholder Engagement 

❑ Earlier design issue detection

❑ Faster “before vs. after” comparison.
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3D Visualization Case Studies
Company: 

Link to the video: https://www.youtube.com/watch?v=thUKq06RJi8

Link to the project: https://www.mcelhanney.com/project/waterfront-centre/
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Company: 
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❑ Ferrovial has a VR Lab which developed a VR 
highway simulation as part of one of their 
projects for road safety.

❑ Goal: to generate different scenarios and conduct 
traffic analysis. No details about the analysis 
were provided. 

❑ Method: VR glasses. They used Simulation of 
Urban Mobility (SUMO) software to generate the 
background traffic.

https://www.ferrovial.com/en-
us/business/projects/vr-highway-simulation/

References : 
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References : 

8https://www.bentley.com/software/infrastructure-
digital-twins/

❑ Most of transportation/construction companies 
have a section to create a digital (virtual) version 
of a new construction/design (e.g., digital twin 
section in Bentley).

❑ They can easily put a digital character into the 
digital environment and make a VR experience. 

❑ However, rare materials exist about what types of 
human behavior analysis (e.g., safety analysis) 
they do and how they do the analysis.   

3D Visualization Case Studies
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References : 

9https://www.arup.com/projects/traffic-study-for-
admiralty-hk

3D Visualization Case Studies

https://www.arup.com/projects/traffic-study-for-admiralty-hk
https://www.arup.com/projects/traffic-study-for-admiralty-hk
https://www.arup.com/projects/traffic-study-for-admiralty-hk
https://www.arup.com/projects/traffic-study-for-admiralty-hk
https://www.arup.com/projects/traffic-study-for-admiralty-hk
https://www.arup.com/projects/traffic-study-for-admiralty-hk
https://www.arup.com/projects/traffic-study-for-admiralty-hk
https://www.arup.com/projects/traffic-study-for-admiralty-hk
https://www.arup.com/projects/traffic-study-for-admiralty-hk


Company: 

10
10

3D Visualization Case Studies



Company: 

3D Visualization Case Studies



Company: 

3D Visualization Case Studies



3D Visualization Case 
Studies:

HWY 401 Corridor - 4 Km

See video: 
https://youtu.be/QxMKtjgDe_8 
https://youtu.be/A1Vp18gZnaA



3D Simulation with Existing Game Engines



Driver Pedestrian

E-Scooter Bicycle Motorcycle

Wheelchair

3D Simulation with Existing Game Engines



Unity Game Engine

❑ Free to Everyone

❑ Designed Simulated Characteristics, Light, Location, Eye, Time, etc 

❑ Designed Static Objects (Game Object, Mesh, Material and Textures)

❑ Designed Behaviors (Gravity, Wind, Collisions etc)



Unity Fundamental:
Light, Location, Eye, Time 

Real World 

Sunlight and Sky Directional Light and Skybox

Earth and (X,Y,Z) Coordinate Plain and (X,Y,Z) Coordinate 

Game Engine

Eye Driver Eye (Camera)

Real World Game Engine

Time Simulation Time

One Meter in Real World     =      One Meter in VR One Second in Real World      =      One Second in VR



Unity Fundamental:
Static Objects

Object (a Car) Game Object

Real World Game Engine

Colo
r

Material and Texture

Body Mesh



Physics Concept 1. Gravity Physics Concept 1. Rigid Body Physics Concept 2. Collision Physics Concept 2. Collider

Unity Fundamental:
Behaviors

Simple Behavior 

Complex Behavior 

Wate
r

Water (Shader)

Fire Fire (Shader and Particle System)

Wind Animation

Wheel Rotation Wheel Rotation (programming)
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Unity Optimization

1. Target Tris < 1 M

2. Target Verts < 3 M

3. FPS > 60 Frame Rate Per Second.

Headset with A Cable to a PC

1. Target Tris < 6 M

2. Target Verts < 18 M

3. FPS > 60 Frame Rate Per Second



Create 3D Visualization in Next Sessions

1

2



Sumo2Unity Tool

❑ Download Sumo2Unity V2.0.0

❑ SUMO Installation and Quit Start 

❑ Unity VR Installation

❑ Tutorials



Sumo2Unity Tool

Generate:

❑ Complex Road Network

❑ Complex Traffic System

❑ Performance Functions (Analytics)

1

2

3



1. Install SUMO (1.22 Recommended) 

2. Set Up SUMO Environment Variables

3. Install Notepad ++

4. SUMO Tutorial 
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SUMO Installation and Quit Start

https://youtu.be/IwsrNWlX9Ag

Watch: 
“SUMO Traffic Simulator Part1.1: 

Installation & Create a Simple Network” 

To find previous SUMO versions:
https://sourceforge.net/projects/sumo/files/sumo/

https://youtu.be/IwsrNWlX9Ag
https://youtu.be/IwsrNWlX9Ag
https://youtu.be/IwsrNWlX9Ag


Unity VR Installation

1. Install Unity HUB

2. Install Unity Editor (Version 6000.0.53f1)

3. Install Visual Studio

4. Install Visual Studio Dependencies

2

Watch: 
“Unity VR Tutorial Part 1.1. Install Unity 

HUB and Visual Studio” 

https://youtu.be/ngccSGH3-_8

https://youtu.be/ngccSGH3-_8
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