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Thapar et al., 2004 ; Nuernberger, 2008

independence, 
quality of life, 
physical activity



Source: https://americanhistory.si.edu/

https://americanhistory.si.edu/blog/smashing-barriers-access-disability-activism-and-curb-cuts


Intersection without curb 
ramps (annotated)

No Curb Ramps



Curb ramp with pole in middle

Physical Obstacles



Sidewalk that unexpectedly 
ends

Incomplete Sidewalks



Highly degraded sidewalk
Surface Problems



Worst-case sidewalk

Physical Obstacles

No Curb Ramp

Surface Degradation



Problem is not just a lack of accessible sidewalksThe Problem is 
not just a lack
of accessible
sidewalks

A lack of data



The National Council on Disability notes that 
there is no comprehensive information on 
“the degree to which sidewalks are 
accessible” in cities.

National Council on Disability, 2007
The impact of the Americans with Disabilities Act: Assessing 
the progress toward achieving the goals of the ADA 

National Council on Disability



Source: Shiloh Deitz. 2020. Free Movement: Enhancing Open Data to Facilitate Independent Travel for Persons with Disabilities. 

178 US Cities
54% open street data
20% sidewalks
10% curb ramps
<5% basic accessibility info

Study of open data on sidewalks
Background



We are pursuing a two-fold solution



To develop new data collection methods that combine machine learning, 
crowdsourcing, and online map imagery1



To enable new urban accessibility analyses and create 
accessibility-aware mapping tools not previously possible2



http://projectsidewalk.org

Try it!

http://projectsidewalk.org/


Online map 
imagery

Remote Crowdsourcing
interfaces

Labeling missions

Validation missions

Human
labels

Machine 
learning



outcomes

New Urban 
Analytics

Interactive 
visualization 
toolsImproved urban 

planning

Improved 
government 
transparency

Machine 
learning







Source: Edgar Martínez, Liga Peatonal

Labeling Mexico 
City from Germany!

Project Sidewalk

Remote crowdsourcing



Two data collection missions
Project sidewalk

Find, label, & Assess sidewalks1 Validating & correcting labels2



First mission: interactive tutorial
Project sidewalk



Exploration mission
Project sidewalk



7 Label Types

Google Street View

Mission 
stats

Mission map





Click surface problem





Rate Severity

Comments

Tags







Height difference

StairsGarbage/recycling can

Parked carTree

Pole

Fire hydrant

Vegetation

Example Obstacle Tags



Two data collection missions
Project sidewalk

Find, label, & Assess sidewalks1 Validating & correcting labels2





not on the 
pedestrian 

pathway





Pole is not an 
obstacle here



Image source: montgomeryplanning.org

Sidewalks often have 
buffer zones

https://montgomeryplanning.org/planning/communities/midcounty/rock-spring-and-white-flint-2-design-guidelines/


Image source: montgomeryplanning.org

Only mark barriers in the 
pedestrian path

https://montgomeryplanning.org/planning/communities/midcounty/rock-spring-and-white-flint-2-design-guidelines/


We also try to make Project Sidewalk fun and educational



Screenshot of user 
dashboard showing badges 
and achievements



Screenshot of Project 
Sidewalk leaderboard



Seattle, WA

Newberg, OR

Chicago, IL

Columbus, OH

Pittsburgh, PA

Washington DC

San Pedro Garza García, MX

Mexico City, MX
La Piedad, MX

Newberg, NJ

TEN CITIES
In North America



Seattle, WA

Newberg, OR

Chicago, IL

Columbus, OH

Pittsburgh, PA

Washington DC

San Pedro Garza García, MX

Mexico City, MX

Amsterdam, NL

La Piedad, MX

Newberg, NJ

Zurich, CH

9,029+ 
users

716,982+
Labels

317,701+
Validations

TWELVE cities



San Pedro Garza García, MX

Mexico City, MX

http://spgg.projectsidewalk.org

http://la-piedad.projectsidewalk.org
La Piedad, MX

http://cdmx.projectsidewalk.org

http://spgg.projectsidewalk.org/
http://la-piedad.projectsidewalk.org/
http://cdmx.projectsidewalk.org/


Screenshot of Project
Sidewalk landing page in 
Spanish





San Pedro, MX
Project Sidewalk mexico

Project Sidewalk provides us with 
data that is essential to improving 
San Pedro’s urban accessibility. 
With Project Sidewalk, we know the 
main problems to be solved, how 
many problems there are, and their 
location… The results will be used to 
inform a new Pedestrian Master 
Plan for our municipality.



Missing Sidewalks Missing Curb Ramps Surface Problems ObstaclesCurb Ramps

http://spgg.projectsidewalk.org
San Pedro, Mexico

1,514 
users

107,940
Labels

42,402
Validations

http://spgg.projectsidewalk.org/


Narrow + obstacle

Steep

Not enough landing space

No friction/tactile strip

Points into traffic

Not level with street

Steep + obstacle

Narrow

Poor design

curb ramps
Severity rating 5
http://sidewalkgallery.io/

http://sidewalkgallery.io/


New curb ramp is not accessible. 
Can only be entered from one direction



Seattle, WA

Mexico City, MX



Average severity ratings
Urban analytics

Curb 
Ramp

Missing 
Ramp

Missing 
Sidewalk

Sidewalk 
Obstacle

Surface 
Problem

Seattle, WA 1.5 (0.7) 3.8 (1.0) 4 (0.8) 3.2 (1.1) 2.9 (0.9)
Columbus, OH 1.4 (0.7) 3.8 (1.2) 4.1 (1.1) 2.2 (1.4) 2.1 (1.0)
Newberg, OR 1.5 (0.7) 3.9 (1.0) 3.9 (0.9) 3.1 (1.1) 2.7 (1.0)

Mexico City, MX 2.8 (1.4) 4.7 (0.6) 4.6 (0.8) 4.1 (1.0) 3.6 (1.2)
San Pedro, MX 2.8 (1.4) 4.4 (0.9) 4.5 (0.9) 4 (0.9) 3.6 (1.1)

Cell format: Avg Severity (Stdev). Scale: 1 (best) to 5 (worst)







Seattle, WA

Newberg, OR

Chicago, IL

Columbus, OH

Pittsburgh, PA

Washington DC

San Pedro Garza García, MX

Mexico City, MX

Amsterdam, NL

La Piedad, MX

Oradell, NJ

Zurich, CH



Partnership of Three organizations
Oradell Deployment

Oradell Girl 
Scouts

National Multiple 
Sclerosis Society

Bergen Multiple Sclerosis
Community Council

Hackensack Meridian
School of Medicine



Initial Presentation to Oradell City Council
Mar 2022

First Mapathon (Hybrid)
Apr 2022

Planned Presentation to City Council
Jan 2023

Second Mapathon (Hybrid)
Aug 2022

Girl Scout Data Analysis
Oct 2022



Collected Data
Oradell Deployment

11,135 14,919 

Users

81 48.6 miles
~35% of streets have been 

audited more than once

Miles Audited Labels Validations Accuracy

93.1%
As calculated by user 
validations of labels



Sidewalk data
Oradell Deployment



Trellis plots of Sidewalk data
Oradell Deployment

Curb Ramps
733 labels

Missing Curb Ramps
381 labels

Obstacles
161 labels

Surface Problems
1,542 labels

Missing Sidewalks
2,456 labels



Surface Problems
1,542 labels

Missing Sidewalks
2,456 labels



High Severity (≥ 4)
Oradell Deployment

All  
Labels

High 
Severity 
Labels

Curb Ramps Missing Curb Ramps Obstacles Surface Problems
733 labels 381 labels 161 labels 1,542 labels

1.8% 
(13 labels)

of curb ramps

85.0% 
(323 labels)

of missing curb ramps

43.5% 
(70 labels)

of obstacles

7.3%
(112 labels)

of surface problems



Surface Problems
Oradell Deployment

1,542 labels 7.3%
(112 labels)

of surface problems

All Labels High Severity



High Severity (≥ 4) Surface Problems
Oradell Deployment



Tag Analysis
Oradell Deployment

Surface 
Problem Tags Count

% of Surface 
Tags

Avg Severity 
(SD)

height difference 1455 29.0% 1.96 (0.99)

cracks 1256 25.0% 1.71 (0.79)

uneven/slanted 1031 21.0% 2.34 (1.02)

grass 547 11.0% 1.46 (0.63)

very broken 235 5.0% 2.44 (1.04)

bumpy 177 4.0% 2.25 (0.92)

n/a 90 2.0% 2.00 (1.02)

narrow sidewalk 88 2.0% 2.59 (0.93)

brick/cobblestone 74 1.0% 1.95 (0.72)

sand/gravel 47 1.0% 2.26 (0.94)

construction 2 0.0% 4.00 (n/a)

street has no sidewalks 1 0.0% 3.00 (n/a)



What can we do with Project Sidewalk data?



Sidewalk Disparities

MOTIVATION

WHERE
sidewalks are

HOW
they are connected

WHAT
their conditions are

RELATIONSHIP
to socio-economic factors

Hosseini et al.



How can we use crowdsourced sidewalk assessment data to 
examine sidewalk condition patterns in a city?



And how do sidewalk quality patterns map to 
socioeconomic factors like wealth, race, density and education?



Traditional accessibility audits

SIDEWALK DATA COLLECTION

Safe Routes to School Walkability Audit
Rock Hill, South Carolina

Walkability Audit
Wake County, North Carolina

Walkability Audit
Wake County, North Carolina



Project Sidewalk in Seattle

SIDEWALK DATA COLLECTION



SIDEWALK DATA COLLECTION

Project Sidewalk in Seattle



ACCESS SCORE MODEL

LABEL TYPES



Access Score Model

Severity Rating



Significance Vector
𝑥𝑎 = (1.0, -1.0, -0.6, -0.8) 

Accessibility Feature Vector
𝑤𝑠 = (1, 1, 2, 1) 

AccessScore: Sidewalk Segment

𝐴𝑆!"#$%&'( =
1

1 + 𝑒) %!*+& = 0.12

Access score model
Access score



METHOD

High Access Score Street



METHOD

Low Access Score Street



METHOD

Access Score

Neighborhood Access ScoreLabels Sidewalk Access Score



METHOD

Limitations of crowdsourcing



FINDINGS

Spatial Distribution
Per Sidewalk Segment

ACCESS SCORE

CO
U

N
T



FINDINGS

Spatial Distribution
Per Neighborhood

ACCESS SCORE

CO
U

N
T





FINDINGS

Socio-economic Correlations

• Population
• Race & Citizenship
• Education
• Income
• Housing
• Modes of travel



FINDINGS

Socio-economic Correlations

Lower sidewalk quality neighborhoods:

• More affluent
• Predominantly white
• Lower housing and population density
• Driving is the primary mode of transportation

Income Per CapitaFamily Households

Drive To WorkSingle Family Housing



FINDINGS

Socio-economic Correlations

Non-citizensPopulation Density

Walk/Public TransitMulti-family Housing

Higher sidewalk quality neighborhoods:

• Higher population and housing density

• Higher racially diversity

• Higher proportion of immigrants 

• Commute primarily by walking or public 
transportation



• Large-scale, cross-regional 
studies on sidewalk equity
• Improve the accessibility of 

existing infrastructure
• Influence urban design 

guidelines and policies

Future Work



CALLING for partners! 
Together let’s transform sidewalk accessibility in WA state!

sidewalk@cs.uw.edu



CALLING for partners! 
Together let’s transform sidewalk accessibility in WA state!

sidewalk@cs.uw.edu

• Government initiatives 

• Local communities

• Universities

• Prioritize sidewalk renovation 

• Facilitate ADA transitions

• Inform urban planning policies
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