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MOTIVATION FOR THE 
COMPLETE STREETS PROJECT

Evidence-based design tools needed to assess trade-offs between the 
many possible uses of roadway space 

Most empirical evidence for street design focuses on 
automobile and transit throughput

Design guidelines for complete streets are rarely based on empirical 
evidence of their relationship to behaviour or user experience.
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Relevance 



OBJECTIVES OF THE 5-YEAR COMPLETE STREETS 
PROJECT

1 Review the Complete Streets Literature

2 Build the Evidence-base using 3D Walkability Survey

3 Evidence-Based Design Toolbox

4 Map-based Visualization Dashboard



1 REVIEW OF  
COMPLETE STREETS 
LITERATURE

Well established empirical methods 
for assessing traffic and transit level of 
service

Few methods exist to empirically 
evaluate walkability and user 
experience
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2 BUILD THE EVIDENCE BASE USING 
WALKABLE STREET 3D SURVEY



WALKABLE STREET 3D SURVEY

Formal stated preference design on 600 respondents

Visualized 3D animated environment

Statistical analysis of using mixed logit 
model with panel effects



http://ecce.esri.ca/icitysurvey/

DEMONSTRATION OF THE
WALKABLE STREET 3D SURVEY

http://ecce.esri.ca/icitysurvey/


3 EVIDENCE-BASED DESIGN TOOLBOX

Initially a spreadsheet model

User inputs data and then modifies street layout for a single street

Outputs are scores

Based on Evidence based from the literature, and survey outcomes



INPUTS



OUTPUTS



4 MAP-BASED VISUALIZATION DASHBOARD
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4 MAP-BASED VISUALIZATION DASHBOARD



DASHBOARD CONTEXT

Source: City of Boulder Colorado





DASHBOARD 
CONTEXT

• Create a tool that can act as a 
bridge between governance and 
urban design, to allow planners to 
focus on user needs and optimize 
their processes.



OBJECTIVE OF 
THIS STUDY

• Design a dashboard tool that 
provides a model to test 
prototypical Complete Streets 
combinations, and to support urban 
design and transportation planning 
decision making.



PROCESS OVERVIEW

DASHBOARD
DESIGN

DASHBOARD 
IMPLEMENTATION



• Usability

• Scalable

• Universal

• Adaptive

DESIGN CONSIDERATIONS:



• Design Thinking

• Principles of Usability

• User-centered design

INTERFACE DESIGN APPROACH



• Design Thinking

• Principles of Usability

• User-centered design

INTERFACE DESIGN APPROACH

Source: MOVINGWORLDS Blog



• Design Thinking

• Principles of Usability

• User-centered design

INTERFACE DESIGN APPROACH

Source: CLIPARTMAX

[Nielsen, 2012]



• Design Thinking

• Principles of Usability

• User-centered design

INTERFACE DESIGN APPROACH

[Shneiderman, 2016]

üSimple

üClear

üConsistent

üMeaningful

üExtendable

üCollaborative



DEMONSTRATION:
COMPLETE STREETS DASHBOARD TOOL





• Colour Usage: The interface has been designed in black to minimize the load 
on the eyes. Colour use is minimal, function first. Key action colours such as green 
and red that are easily recognizable have been used to denote positive and 
negative actions.

• Typography: Clean sans-serif fonts have been used to allow the user to focus on 
the task at hand. They provide visual relief and make it easy to read at all sizes.

• User Interface Elements: Typical usability patterns for buttons, sliders, 
checkboxes and dropdowns have been used so that the user does not have to 
expend cognitive load on figuring out what the elements can do. These elements 
can be found on most web and mobile interfaces.

INTERFACE DESIGN OVERVIEW



DATA STRUCTURE



IMPLEMENTATION ASPECTS

Frontend

Backend



"Designing a Dashboard Visualization Tool 
for Urban Planners to Assess the 
Completeness of Streets", 22th
International Conference on Human-
Computer Interaction, Copenhagen, 
Denmark, July, 19-24, 2020. (to be pulished)

G. Mariano, V. Adnani, I. Kewalramani, B.  Wang, M. 
Roorda, J. Bowes, S. Diamond
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• User Testing

• Further UI development

• Explore Scalability of the tool across different geographies

• Responsiveness

NEXT STEPS



NEXT STEPS – ESRI CANADA 

Current Prototype developed by OCAD team Streetmix 2D cross-sectional complete streets tool

A 3D webscene of complete street options generated in CityEngine.
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