VISUALIZATION OF INVISIBLE PARAMETERS
IN URBAN 3D-MODELS
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Digital Twin City of Gothenburg (goteborg.se/wps/portal/start/goteborg-
vaxer/poddar-och-video/filmer%20o0m%20stadsutveckling/virtuella-goteborg-
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Interactive maps ~ 3D-models P Serious games
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/oleplay workshop with practitoners and researcher in an EU project.

Stakeholder workshop with urban planners.



From 2D to 3D visualization
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Challenges

* To integrate, model and visualise
qgualitative and quantitative data to
represent social and environmental
parameters influencing urban qualities

* To find appropriate level of data
visualisation and abstraction without
losing richness of information,
targeting different stakeholder groups




“the problem of displaying ”“invisibile” data in
an urban 3D model in a comprehensible way”



Earlier examples as background
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DemoVirPen 2:iciin:
NOISE AND INVISIBI:
ENVIRONMENTAL

DemoVirPen: Virtual planning and scenario analysis of noise in the city, Chalmers, youtube.com/watch?v=-4btcZW-g1c

Jens Forssen, Patrik Hostmad, Beata Stahre Wastberg, Monica Billger, Mikael Ogren, Vasilis Naserenting, Fabio Latina, Michael Heron, Orfeas Eleftherion, Luis Almeida



Example from CityAirSim: Visualizing impact of green structures on air quality
Projektledare Hakan Plejel, GU
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Clara Larsson et al 2023, Visualizing Invisible Environmental Data in VR: Development and Implementation of Design Concepts
for Communicating Urban Air Quality in a Virtual City Model, CAAD Futures 2023:pp 253-267



https://link.springer.com/chapter/10.1007/978-3-031-37189-9_17

On-going Projects



MiljoVis / MalVis/ FargVis 2020-2024

Visualization of invisible parameters in large scale coordination models
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Research questions
« How can we visualize invisible data (such as air, noise, and social consequences) in 3D-models?

« What is required of the visualization for different target groups to understand the information?



Potential exploratory approaches

Real-world
environment

Real-world
testbed

Living Lab Sandbox

Simulated/constructed

Laboratory

Controlled
environment

Idea . Development Testing Implementation
generation

After Arntzen, S. et al: Testing innovation in the real world: real-world testbeds (2019)



Concept development

Data to visualize
Noise
Air
Social consequences

Identification of target groups

: \Nevelopment platform (Unreal Engine)
Sketch model: “sandbox”
/ Large scale model

Design elaborations

User testing

Workshops
Interviews
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User tests in workshops and



Examples of designh concepts to test



Scenarios

Filtrering of information
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Levels of detail

Symbols





https://doi.org/10.17605/OSF.IO/6YR5V

FargVis color study

How the perception of color, depending
on color vision, affects the visual saliency
of geospatial information in urban 3D
models.

THIS LINE GREEN?

CAN YOU CLEARLY SEE
THE NUMBERS
INSIDE THE CIRCLES?

If the circles above do not clearly read 3, 42 and
45, you might have a color deficiency!

The research project FargVis is currently looking for
participants for a study on the use of color scales
for information visualization in urban 3D models.
The study focuses on what colors are appropriate
across user groups, including people with regular
color vision as well as people with color deficiency.

As a participant you will first take a test to estimate
your color vision, then assist us in evaluating
different color combinations applied in images and
animations of 3D models.

WHEN: August 2023 (exact dates to be agreed
upon with each participant)

WHERE: Chalmers department of Architecture,
Sven Hultins gata 6, Gothenburg

Participation is free of charge: You will receive
2 tickets to the cinema (SF) as a thank you for
contributing to the research.

ADLERBERTSKA
STIFTELSERNA

& TRAFIKVERKET
CHALMERS

Do you know that you have a color deficiency?
Do you have regular color vision but are generally
interested in color and research?

Sign up to participate in the study by using the
link below!

Link to submission form

https://ui.ungpd.com/
Surveys/39fd0d99-bad4-
4433-9309-ed7bd983f54f

Thank you for your interest!
Monica Billger, Beata Stahre Wastberg and Lina
Zachrisson

For questions about the study, please contact Lina
Zachrisson (lina.zachrisson@chalmers.se)

DIGITAL TWIN

CITIES CENTRE
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To conlude...

How can we visualize invisible data (such as air, noise, and social
consequences) in 3D-models?

What is required of the visualization for different target groups to
understand the information?



Proposed workflow guidelines

Why?

1. Motivation for visualizing data in 3D

For Whom/What?

2. Identify and select relevant target groups and ways of visualizing data

3. Define what kind of data to focus on

How?

4. Develop the sandbox model before developing the realistic location bound 3D-model
5. Develop prototypes for visualization of data

6. Test the data visualization prototypes in the sandbox model

7. Adapt the visualization to the needs of the target groups



Draped heatmap LN b Volumetric visualization (particlgs)
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RAPPORT
Att synliggéra det osynliga

Kartlaggning av representa\ion av miljodata i digitala modeller
Beata Stahre Wastberg, Liane® Thuvander, susanne van Raalte och Monica Billger

A pmposed workflow for conceptual visualization studies

in urban 3p-models
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Abstract

Different ypes of invisible parameters. such as aif quality and noise. ar¢ all af-
fected by neW constructions of infra: e and buildings and should be con-
sidered 25 important aspects 10 the design of new urban environments At the
ame time these ‘parameters are difficult 1 communicate i3 compfehmsmk

for conceptual explorations for visvalizing exmmmneﬂn! data, using 2 so-called
sandbox ‘model with fictitious data One question 15 1 focus: How can sandbox.
model be used for the devel yment of V

&ls? In this papet ¥ demonstrate out methodology using 1n0ise pollution data
toget

est

on this developed ‘methodology through application. we propose uidetines for
conceptional elaborations i 3 sandbox model for visualization of data in urbas
3D-models This research approach contributes ©© developing nEW methodology
For information Vi salization of envif tal data in urban

Keywords: Sandbox-model. design research: data visualization. information Vis
alization. urban 3D-models. urban planning
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