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|. Research Context

Human-centered urban design and planning

Participatory urban design and planning
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Research Context: Cities for people

e Urban design and planning need to be human-centered by
understanding citizens’ requirements, concerns and ideas of
urban spaces.

* Most related works on urban design is qualitative, such as
Kevin Lynch’s theory about the image of cities.

¢ User experience
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* Participatory urban design and planning use various methods
to engage citizens in many stages of planning projects: town
hall meetings and workshops.

* Participatory urban planning starts to apply crowdsourcing and
digital tools to share information about spatial projects with
local people and get to know their concerns, knowledge and
ideas.
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Research Context: Digital tools used in participatory planning
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[l. Motivations and Challenges

Research Gap
Citizen Design Science

Human Computation and Crowdsourcing
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Motivations: Research Gap

Research Gap

Most methods with crowdsourcing and

digital tools focus on qualitatively aspects.

There is a lack of quantitative and
computational approach to collect and
analyze the information for massive
citizens’ feedbacks.

There is no effective way how to improve
design by incorporating human inputs
because of the unstructured information
and the barrier of standard features.

Motivation

Provide computational support for massive scale
participatory urban planning by collecting and
eliciting knowledge from citizens’ opinions and
ideas quantitatively, such that can be helpful to
experts’ design with structured information and
shared features.



Motivations: Citizen Design Science as an Enabler

Home Planning Tools for
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Community Collaborative
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Methods
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* Quantitatively crowdsource
active design ideas from the
crowd.

e Support for massive online
participation in urban
design and planning .

Published journal article:

Mueller, J., Lu, H., Chirkin, A., Klein,
B., & Schmitt, G. (2018). Citizen
Design Science: A strategy for crowd-
creative urban design. Cities, 72,
181-188.
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Motivations: Qua-Kit (Quick Urban Analysis Kit) as an enabler
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Motivations: Human Computation and Crowdsourcing
as the Technology Enabler

Human Computation:

A new domain in Computer Science to design system,
algorithms and application to deal with

complex social, political ,and ethical problems that require
humans to solve through online distributed information

processing system.

Challenges:

No one has use human computation and crowdsourcing to
quantitatively collect and analysis citizens’(users) input
which has been largely applied in other fields e.g.
Engineering design, UX design and citizen science.

Human
Computation

Social
Computing

Collective Intelligence

Quinn, A. J., & Bederson, B. B. (2011, May). Human computation: a survey and
taxonomy of a growing field. In Proceedings of the SIGCHI conference on human
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I1l. Aims and Objectives

Hypothesis

Research Questions
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Aims and Objectives

Hypothesis:

* Experts need input from citizens both qualitative and quantitatively, to make urban design more human-
centered.

 Computational tools, human computation& crowdsourcing, and artificial intelligence(Al) provide
opportunities to collect and interpret citizens’ input.

* Citizens can reflect their concerns, ideas, requirement and knowledge through design.
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Aims and Objectives

Research Question

To what degree does citizen design help to improve expert design in the context of urban design and planning?
By using computational approach to collect and elicit knowledges from citizens’ design ideas quantitatively .

Is it possible to collect " . What forms of knowledge How can the knowledge
.. " Can citizens design truly . . .
design ideas from citizens can be elicited from the collected from the citizens

. reflect what they want? » :
qguantitatively ? citizen design and how? be helpful to experts?
WP1: WP2: WP3:
WP4:
System Data Knowledge —
_ ) . Validation
Design Collection Elicitation
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V. Methods

Framework

Case studies and dataset
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Design problem
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Validation: a better informed urban design by using citizens’ input

Validation 4
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Case studies N\ -
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(Planned in March 2018)

Massive Open Online Course
EdX Smart Cities Course
(1500+ cases done by students)
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V. Expected Contributions



Expected Contributions

Is it possible to collect
Questions design ideas from citizens
quantitatively ?

Develop a method based on
crowdsourcing to collect
design ideas from citizens

guantitatively

Expected
Contributions

Application: Qua-Kit
That enable citizens to contribute their
ideas and visualize the effect directly

Can citizens truly reflect
what they want?

Develop a computational
method to extract
knowledges from

citizens’ design

Machine Learning
Human Computation
Methods and Algorithms

What forms of knowledge
can be elicited from the
citizen design and how?

How can the knowledge
collected from the citizens
be helpful to experts?

Develop a framework that
combine citizens’ design and
help designers to make better

informed designs

Theoretical Framework



VI. Research Timeline



Research Timeline
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