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Sidewalks are 
critical public 
infrastructure



MOTIVATION

Sidewalk Disparities

RELATIONSHIPWHATHOWWHERE
sidewalks are they are connected their conditions are to socio-economic factors



How might we use crowdsourced sidewalk 

assessment data to examine sidewalk 

condition patterns in a city?



How do sidewalk quality scores relate to 

neighborhood socioeconomic 

characteristics? 



SIDEWALK DATA COLLECTION

Traditional accessibility audits

Safe Routes to School Walkability Audit
Rock Hill, South Carolina

Walkability Audit
Wake County, North Carolina

Walkability Audit
Wake County, North Carolina





SIDEWALK DATA COLLECTION

Label Types



SIDEWALK DATA COLLECTION

Severity Rating



SIDEWALK DATA COLLECTION

Project Sidewalk in Seattle



SIDEWALK DATA COLLECTION

Project Sidewalk in Seattle



METHOD

Access Score Model

• Label Type (positive/negative)

• Severity Rating (1-5)

• Count

Significance Vector

𝑥𝑎 = (1.0, -1.0, -0.6, -0.8) 

Accessibility Feature Vector

𝑤𝑠 = (1, 1, 2, 1) 

AccessScore: Sidewalk Segment

𝐴𝑆𝑠𝑖𝑑𝑒𝑤𝑎𝑙𝑘 =
1

1 + 𝑒− 𝑤𝑠∙𝑥𝑎
= 0.12



METHOD

High Access Score Street



METHOD

Low Access Score Street



METHOD

Labels

Access Score

Neighborhood Access ScoreSidewalk Access Score



FINDINGS

Spatial Distribution

Per Sidewalk Segment

ACCESS SCORE
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FINDINGS

Spatial Distribution

Per Neighborhood
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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

• Higher percentage of families

• 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



DISCUSSIONS

The ‘Then & Now’ of Seattle 

Urban Sprawl in 1950s Recent Planning Efforts



Large-scale, cross-regional 

studies on sidewalk equity

Improve the accessibility of 

existing infrastructure

Influence urban design 

guidelines and policies

Future Work
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