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Our Mission









With UMD CS PhD Student Matt Mauriello

[UbiComp’13 Poster, CHI’15 Honorable Mention, HBI’16, CHI’17, UbiComp’17 Poster]





[CHI’13 Best Paper, CHI’14]





[IDC’13, CHI’15 Honorable Mention, ICLS’16, IDC’16, CHI’17]







How to… 
make the physical world more 

accessible for people with disabilities



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

[ACVR’14, ASSETS’15, GI’16, TACCESS’16, ASSETS’17 x3, 
IMWUT’17] 

[CHI’15] 



How can we… 
develop scalable solutions that map the 

accessibility of urban infrastructure?

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

With UW CSE PhD Student Manaswi Saha



Director of Taskar Center

Nicely intersects and complements work already at UW in Taskar Center.



million U.S. adults 
have a mobility impairment

Source: US Census, 210



million use an assistive aid

Source: US Census, 210















Accessible infrastructure 

has a significant impact 

on the independence

and mobility of citizens
[Thapar et al., 2004 ; Nuernberger, 2008] 







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 



We are pursuing a two-fold solution



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



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



[ASSETS’12, CHI’13, HCOMP’13, ASSETS’13, UIST’14, TACCESS’15, ASSETS’17] [SIGACCESS ‘15, CHI’16]













Recently accepted to CVPR’17

Context map

Input image



New models & viz of city accessibility Cross-city comparison toolsSmart routing for people with impairments



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

[ACVR’14, ASSETS’15, GI’16, TACCESS’16, ASSETS’17 x3, 
IMWUT’17] 

[CHI’15] [CompFab’17, UIST’17 Poster] 



[CompFab’17, UIST’17 Poster] 

How can we… 
Enable designers to rapidly build, simulate, 

and fabricate 3D-printable objects with 

embedded mechanical springs?

With UW CSE PhD student Liang He





Tigger with traditional helical spring Helical spring with embedded flexible 

sawtooth backbone

Helical spring with a prismatic joint Helical spring with a ring bearing structure





Requires fine motor abilities Spring automatically reopens 

scissors after a cut



Requires fine motor abilities Spring automatically reopens 

scissors after a cut







How can we… 
design wearables that engage and scaffold children in life-

relevant, personally meaningful STEM learning experiences.



[IDC’15, CHI’16 Best Poster, CHI’17 Best Paper] [IDC’13, CHI’15 Honorable Mention, ICLS’16, IDC’16, CHI’17] 



[IDC’13, CHI’15 Honorable Mention, ICLS’16, IDC’16, CHI’17] 

How can we… 
design wearables that use the human 

body and physical activity as a platform 

for experimentation & scientific inquiry?

With UMD CS PhD student Seokbin Kang













High Engagement



High Engagement





How Does It Work?



[IDC’15, CHI’16 Best Poster, CHI’17 Best Paper] [IDC’13, CHI’15 Honorable Mention, ICLS’16, IDC’16, CHI’17] 



[IDC’15, CHI’16 Best Poster, CHI’17 Best Paper] 

How can we… 
enable young children to build their 

own interactive wearables?





See: Buechley & Hill, 2010; Kafai, Lee, et al., 2014; Kafai, Fields, & Searle, 2014





https://github.com/MakerWear













32 children (16 female; ages 5-12; avg=8.3)

Two single-session workshops (N=13)

Three four-session workshops (N=19)

Workshops common method for e-textile studies. E.g., Buechley et al., 2006; Katterfeldt et al., 2009; Searle et al., 2014; Richard & Kafai, 2015; 



Keisha, Age 6 Austin, Age 9

Omar, Age 6

LeShawn, Age 6 Sarah, Age 9

Kayla, Age 6

Tyrese, Age 5Justin, Age 8

Amelia, Age 10 Tina, Age 8







Austin, Age 9





Maker: Austin, Age 9

14 modules: 9 actions, 2 sensors, 1 modifier

2 socket meshes

3 lo-fi pieces + pokemon

MultiColor Light





Sarah, Age 9





Maker: Sarah, Age 9

8 modules: 6 actions, 1 sensor

1 socket mesh

3 lo-fi pieces + lacrosse stick

Blue Light

MultiColor Light

Power

Distance Sensor

MultiColor Light

Sound Maker
Red LightRed Light



Amelia, Age 10





Maker: Amelia, Age 10

40 modules: 25 actions, 3 sensors, 5 modifiers

4 socket meshes; 2 lo-fi pieces

Wired 
Connection



Maker: Amelia, Age 10

40 modules: 25 actions, 3 sensors, 5 modifiers

4 socket meshes; 2 lo-fi pieces

Sound 
Maker

MultiColor
Light

MultiColor
Light

MultiColor
Light

Yellow 
Light

Blue Light

MultiColor
Light

Red 
Light

Vibration

MultiColor
Light

Wire
End

Power

Light
Sensor

Inverter

Motion
Detector

Wire Start

Wired 
Connection

Red Light

MultiColor
Light

MultiColor
Light

Vibration

MultiColor
Light

Green Light

Activate hat & vest only when it’s 
dark AND the wearer is moving 



Maker: Amelia, Age 10

40 modules: 25 actions, 3 sensors, 5 modifiers

4 socket meshes; 2 lo-fi pieces

Beeps & lights up on 
each heartbeat

Heartbeat 
Sensor

Power

Blue Light

Sound Maker

Counter

Counter

Number

Number

Counts heartbeats 
up to 99







Modules will be wirelessly programmable via a custom tablet programming interface



Children can program complex behavior via a novel machine learning interface



Children can build their own scientific instruments that allow them to investigate and compare phenomena 

over time and across contexts.



http://makeabilitylab.io



Congressionally Directed Medical Research

NSF #1302338, Google, IBM
PI Froehlich, Co-PI David Jacobs

Google Faculty Research Award
PI Leah Findlater, Co-PI Froehlich 

Department of Defense CDMRP
PI Froehlich, Co-PIs Leah Findlater & Rama Chellappa

NSF #1441184
PI Froehlich, Co-PI Tamara Clegg

NSF CAREER #1652339
PI Froehlich 
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