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Using a tool like directions on Google 
Maps doesn’t really help me get 

around. Actually sometimes this does 
more harm than good. I’m sent down 

streets I can’t cross, or up inclines 
that are impossible to climb. It can be 

deeply frustrating.
2

54.5 million People in the USA need assistive devices or have trouble walking more 
than a quarter mile.

”



● They collect street network information
● They annotate it with info that impacts 
● They display the transportation network visual metaphors.
● <gmaps picture>

Connected street 
network

Visual metaphors 
communicate street 
type

(underneath): traffic, 
accidents, speed 
limits, etc.

Google Maps solves problems for cars



Google Maps solves problems for cars

Set 
origin

Set 
destination

Get trip 
options



What about pedestrians? 



What information would we need?



What information would we need?
Traversable Infrastructure 

Crosswalk Crosswalk

Sidewalk
Sidewalk



Bumpy surface

Barriers that 
limit path 

width

Raised curbs

What information would we need? 
Barriers.



An annotated pedestrian network

Raised curb

Raised curb

Shrubs Sidewalk

Crosswalk



Potential Applications
User-facing maps and automatic trip planning Transit planning

Advocacy City comparisons & Viz

DC 
vs 

NYC



Cities
Satellite 
imagery

On-site 
surveys

Local 
knowledge

Collect our 
own imagery

Crowdsource 
from imagery

Where would we get the data?



Trip planning with accessibility in mind

Describing, sharing, and collecting 
pedestrian-centric data

Crowdsourcing accessibility data from 
street-level imagery

Outline



https://www.accessmap.io

https://www.accessmap.io


Synthesizes a pedestrian 
network from municipal 

data.

Displays the data with visual 
metaphors and provides trip 
planning

be
fo
re

af
te
r

Algorithmically fills in 
gaps

AccessMap



Accessible Trips with AccessMap



Advocacy and Analysis with 
AccessMap’s Network

Where can a manual wheelchair user get in X minutes, 
starting a city hall? 



More cities and regions

San Jose

New York

World?

More data

Paths through 
buildings

Multi-modal trip planning

→

Mobile apps

→

Elevators

Parks

Future Work for AccessMap



?
Stakeholders need to 

communicate:
 

municipalities 
transportation

the public 
AccessMap

We need efficient 
methods for 
collecting the data

Our approach needs 
to scale

We need to describe 
more kinds of data and 

have it all related 
together

Challenges



https://www.opensidewalks.com

https://www.accessmap.io
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Stakeholders need to 
communicate:

 
municipalities 
transportation

the public 
AccessMap

We need efficient 
methods for 
collecting the data

Our approach needs 
to scale

We need to describe 
more kinds of data and 

have it all related 
together

OpenSidewalks Solution

OpenStreetMap!



highway=footway
footway=sidewalk
surface=concrete

kerb=lowered
incline=0.01

highway=footway
footway=crossing
crossing=marked

kerb=raised

highway=footway
footway=crossing
surface=asphalt

OpenSidewalks Schema: Data Standard



On-site 
survey app

OpenSidewalks Tools for Getting Data
Municipal Data Import Workflows Host mapathons

Open source street view imagery



On-site 
survey app

OpenSidewalks Tools for Getting Data
Municipal Data Import Workflows Host mapathons

Open source street view imagery

What can 
we do 
with this?



Project Sidewalk
Manaswi Saha, Jon Froehlich

Paul Allen School of Computer Science and Engineering



Project Sidewalk

How can we… 
develop scalable solutions that map 
the accessibility of urban 
infrastructure?

Project Sidewalk
[ASSETS’12, CHI’13, HCOMP’13, ASSETS’13 Best 
Paper, UIST’14, TACCESS’15, SIGACCESS’15, CHI’16, 
ASSETS’17] 

Leveraging Google Street-View Imagery for Assessing Urban Accessibility



We are pursuing a two-fold solution



To develop scalable methods that mine massive repositories of online map 
imagery to identify accessibility problems semi-automatically1



To create new accessibility-aware mapping tools that support people with 
disabilities and provide unprecedented views of urban accessibility2





NO CURB RAMPS



PHYSICAL OBSTACLES



INCOMPLETE SIDEWALKS



SURFACE PROBLEMS



SURFACE PROBLEMS

NO CURB RAMPS

PHYSICAL OBSTACLES







Project Sidewalk Deployment

Users
700

Miles audited
1,031

Sidewalk Labels
~150,000

95%



Current and Future Work



Applying Convolutional Neural Networks 

Context map

Input image

Recently accepted to CVPR’17

Current & Future work



New Hybrid Workflows & interfaces
Current & Future work



Tracking Accessibility infrastructure over time 
Future Work

Sept 2007 Jul 2009

May 2014 July 2015

June 2011

Manual 
Label



http://projectsidewalk.io/api
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