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Intuitive 

Natural 

Easy-to-use 
Always? 



New Accessibility Problems 
(e.g., Biswas & Langdon 2012, Duff et al. 2010, Guerreiro et al. 2010) 
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Motor Impaired Touchscreen Use 
with Lisa Anthony and YooJin Kim 

What are mainstream 

touchscreen devices being 

used for on a daily basis? 

What adaptations are  

users making to improve 

accessibility? 



Most studies on accessibility 

and motor impairments: 

Our goal: 

5-20 participants 



Approach: Find and analyze user-generated content 

(YouTube videos) of people with physical disabilities 

interacting with mainstream touch devices 

(Slide adapted from co-author Lisa Anthony) 



Current work: Designing to support a range of use cases 
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Wearable Interaction & Blind Users 
with Hanlu Ye, Meethu Malu, and Uran Oh 

How might wearable 

interaction impact users?  

Interviews and online survey 

(235 people in total) 
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I want to start with a story… 



You Your Friend 







The problem is not just that 

there are inaccessible areas of 

cities, but also that there are 

currently few methods to 

determine them a priori 



The National Council on Disability noted 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  



1) Invent new methods to gather 

information on the accessibility of the 

physical world at unprecedented levels 

2) Build new types of accessibility 

applications never before possible 

with this data 

Two Goals 



Routing for: Manual Wheelchair 

1st of 3 Suggested Routes 
16 minutes, 0.7 miles, 1 obstacle 

! 

! 

! 
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A 

B 

Route 1 Route 2 

Surface Problem 
Avg Severity: 3.6 (Hard to Pass) 
 

Recent Comments: 
“Obstacle is passable in a manual 
chair but not in a motorized chair” 

Routing for: Manual Wheelchair 

A 

1st of 3 Suggested Routes 
16 minutes, 0.7 miles, 1 obstacle 

! 

Click to rate severity 

Your location 

Take picture 

Upload note 

Surface Problem 
Avg Severity: 3.6 (Hard to Pass) 

Click to rate or reclassify 

Suggested Route 1 
7 mins, 0.3 miles remaining, at obstacle 1 

Route Recommendations Based on Ability 





How can we gather this data scalably? 



Can we use Google Street View to find  

sidewalk accessibility problems? 

Could crowdworkers perform tasks to find, label, and 

assess the severity of accessibility problems? 



University of Maryland: Help make our sidewalks more accessible for wheelchair users with Google Maps 

Kotaro Hara 

Timer: 00:07:00 of 3 hours 

10 3 hours 

Our prototype interfaces 



University of Maryland: Help make our sidewalks more accessible for wheelchair users with Google Maps 

Kotaro Hara 

Timer: 00:07:00 of 3 hours 

10 3 hours 

Labeling Interface 



Some results 



TURKER LABELING EXAMPLES 

Curb Ramp Missing 
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TURKER LABELING EXAMPLES 

Object in Path 
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Object in Path 



TURKER LABELING EXAMPLES 

Prematurely Ending Sidewalk 



TURKER LABELING EXAMPLES 

Prematurely Ending Sidewalk 



overall accuracy 



work 
future 



Current Work: Automatic Curb Ramp Detection  





Improving Public Transit Accessibility for Blind 

Riders by Crowdsourcing Bus Stop Landmark 

Locations with Google Street View  

Kotaro Hara†, Shiri Azenkot§, Megan Campbell§,  

Cynthia L. Bennett§, Vicki Le†, Sean Pannella†, Robert Moore†,  

Kelly Minckler§, Rochelle H. Ng§, Jon E. Froehlich† 

makeability lab 
† § 



The Crowd Powered Street View Accessibility Team! 

Kotaro Hara Jin Sun Ruofei Du Victoria Le Robert Moore Sean Pannella 

Jonah Chazan David Jacobs Jon Froehlich 
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Come join us!  

Students, partners, participants 
Leah Findlater leahkf@umd.edu @leahfindlater 

Jon Froehlich jonf@umd.edu @jonfroehlich 
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