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2008

Shared bicycling

Froehlich et al., IJCAI’09

2008

Shared Bicycling systems

Nuria Oliver



IJCAI’09
Froehlich, Neumann, Oliver

Sensing & Predicting the 

Pulse of the City through 

Shared Bicycling

Sensing & 
Predicting the 

Pulse of the City 
through Shared 

Bicycling
Froehlich, Neumann, Oliver

IJCAI’09



Mount Toubkal
Highest peak in North Africa

4,167 m (13,671 ft)

Photo: TUI Collection



Mount Toubkal

Day 1: Hiking to base camp



Base camp

Mount Toubkal

Day 2: sunrise departure



Mount Toubkal

Day 2: arduous hike



Made it!

Photo by Jon E. Froehlich

Mount Toubkal

Day 2: The Peak



What’s that?

Photo by Jon E. Froehlich

Mount Toubkal

Day 2: The Peak



Taller Mountain!

Photo by Jon E. Froehlich

Mount Toubkal

Day 2: The Peak



Not on Mount Toubkal

Photo by Jon E. Froehlich

Mount Toubkal

Day 2: The Peak



How often do we climb the wrong mountain?



What do we do in the face of failure?

How often do we climb the wrong mountain?



Mount Toubkal

Day 3: Begin again



Mount Toubkal

Day 3: hiking The Real mount toubkal



Top of Mount Toubkal

Photo by Jon E. Froehlich



Seven Lessons learned

1. Always another mountain

2. Choose your mountains carefully

3. Persistence is key​

Sigchi societal impact



Paper rejections



Paper rejections



Grant rejections
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Rejected from UW CSE PhD program
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Paper rejections



Paper rejections

CHI’26 Best Paper

Chu Li
My PhD Student



Grant 
rejections

Awarded on 
resubmit



Image created by Jon + Gemini

Rejected from UW CSE PhD program

Tried again 2 years later. Accepted.

Now full professor in same department.



SIGCHI Societal Impact

My CSE office Who is this?

James Landay



Seven Lessons learned
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3. Persistence is key​

Sigchi societal impact



Graduate School

An existential crisis



Graduate School

NSF PANEL of grad experience

Image created by Jon + Gemini



How many of you have thought about dropping out?

Image created by Jon + Gemini



Image created by Jon + Gemini

I needed to work on something that mattered



James LAnday
My PhD co-advisor, UW CSE

“I need something more 
than just technology…”

Who is this?

“Let’s find meaningful 
areas to work on…”

Image modified by Gemini



Jake Wobbrock
New professor, UW iSchool’06

Photo by Jon E. Froehlich



PDA Touch Screens
Require fly-in directly to target

Limited tactile feedback

Lift-action difficult

Video by Jon E. Froehlich



ASSETS’07
Froehlich, Wobbrock, Kane

Barrier Pointing: Using 

Physical Edges to Assist 

Target Acquisition on Mobile 

Device Touch Screens

Shaun Kane



Barrier pointing
Screen supports motor action

Edges guide movement

Smoothing reduces errors

Video by Jon E. Froehlich
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Mobile sensing platform
Intel research

Wearable activity tracking device



Intel Research

Mobile Sensing platform

Photo by Jon E. Froehlich

smartphone
Real-time Bluetooth 
communication.

Pager-size wearable device automatically 
tracks physical activities throughout day 
[Lester, IJAI’05; Pervasive’06]

Mobile sensing platform



CHI’08
Consolvo, et al.

Activity Sensing in the 

Wild: A Field Trial of 

UbiFit Garden

Sunny Consolvo
Intel Research/UW

Now: Google Research

Sunny Consolvo



Strength

Cardio

Flexibility

Walk

Primary goal met

Alternate goal met

Recent goal met

Ubifit
Health & Wellness

Consolvo et al., CHI’08; Consolvo et al., UbiComp’08



Apple Watch Activity Tracking

Ubifit influence
Health & Wellness

Google Fit Activity Tracking



CHI’09
Froehlich, Dillahunt, et al.

UbiGreen: Investigating a 

Mobile Tool for Tracking & 

Supporting Green 

Transportation Habits

Tawanna Dillahunt



Environmental sustainability

The MSP
Activity inference

Minimum activity duration: 7 mins

Walk BikeDrive Alone Train Carpool Bus

UbiGreen Transit sensing

Manual Entry
Context-triggered 

mobile surveys

Froehlich et al., CHI’09

Cell Towers
Transit inference
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Environmental sustainability
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Froehlich et al., CHI’09



Seven Lessons learned

1. Always another mountain

2. Choose your mountains carefully

3. Persistence is key​

4. Know & use your leverage points

Sigchi societal impact MSP as Unique enabler



I’m feeling good. My research has momentum.



Photo by Jon E. Froehlich

HCIC 2009
Snow Mountain Ranch

Fraser, Colorado



HCIC’09

Banquet Dinner



But that’s not HCI…“ ”
-HCI Luminary



Seven Lessons learned

1. Always another mountain

2. Choose your mountains carefully

3. Persistence is key​

4. Know & use your leverage points

5. Believe in yourself, believe in your work

Sigchi societal impact





CHI’10
Froehlich, Findlater, Landay

The Design of Eco-

Feedback Technology



HCIC’09 CHI’09 Workshop CHI’09 IJCAI’09

UbiComp’09 CHI’10 Pervasive’11 CHI’12

UW Outstanding 
Dissertation Award



UbiComp’09

Froehlich et al., UbiComp’09

Eric Larson

Shwetak Patel
PhD Co-Advisor

Eric larson



CHI’12

Froehlich et al., CHI’12

Water eco-feedback display





Photo by Bruce Hemingway

Graduated 2011

James Landay
PhD Co-Advisor

Shwetak Patel
PhD Co-Advisor



University of Maryland



2013

Makeability Lab



2024

Makeability Lab



Our Mission
Design, Build, & Study Interactive 

Tools & Techniques to Address 
Pressing Societal Challenges



Human-Computer Interaction Lab



Allison Druin

Ben Bederson

Interactive light

SIGCHI Social impact

SIGCHI Social
Impact Award 2010



computer

science

hcil
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IraChinoy

KariKraus

AnneRose CatherinePlaisant

JessicaVitak

NiklasElmqvist
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1. Always another mountain

2. Choose your mountains carefully

3. Persistence is key​

4. Know & use your leverage points

5. Believe in yourself, believe in your work

6. The people matter the most

Sigchi societal impact



James Landay

Cooperative Inquiry: Druin, CHI’99; Guha, Druin, & Fails, 2013

Allison Druin

Participatory Design
Cooperative Inquiry

Photos by Jon E. Froehlich



Personalizing science
Scientific Inquiry

Several recurring themes emerged: (i) reacting to body 

movement and physical actions; (ii) using the wearer’s 

physiology; (iii) designing custom-built games; (iv) 

appropriating clothing as a social communication device; and 

(v) pragmatic designs (e.g., increasing visibility at night for 

safety). In addition, groups wanted the ability to program their 

clothing to add new functionality (e.g., using Scratch), combine 

sensor modules to create custom inputs, and activate multiple 

output modules simultaneously. 

(i) using the wearer’s physiology or movement (e.g., clothing 

that displays sensed heartrate or makes noise with movement); 

(ii) recognizing gestures and physical actions (e.g., clicking 

heels to activate behavior ); (iii) designing custom-built games 

(e.g., tracking physical activity and rewarding fitness with 

‘massaging’ vibro-motors); (iv) appropriating clothing as a 

social communication device (e.g., lighting up when your friend 

is nearby, a ‘get-out-of-my-way’ horn); and (v) designing for 

both aesthetic and pragmatic reasons (e.g., changing color to 

match clothes, increasing visibility at night). Make this more 

exciting? I.e., choose another example

Clegg, IDC’2012

Tamara Clegg

Photos by Jon E. Froehlich



ENVIRONMENTAL
Sustainability

SOCIAL IMPACT AREAS
Sigchi societal impact talk

Accessibility Health 
& WELLNESS

STEM 
Education



Norooz, CHI’15

Sunny Consolvo

Leyla Norooz

Optical Heart 
Rate Sensor

Photo by Jon E. Froehlich



Video by Leyla Norooz



Overall Reactions
High Engagement

Video by Leyla Norooz



Actively Engaging Body
BodyVis Interactions

Video by Leyla Norooz



Sharedphys
Stem Education

Kang et al., IDC’17; Clegg, CHI’17; Byrne, ICLS’18

Large display

Kinect depth camera

Wireless, wearable 
physiology sensors

Leyla Norooz

Seokbin Kang



Kang et al., IDC’17; Clegg, CHI’17; Byrne, ICLS’18
Video by Seokbin Kang



Kang et al., IDC’17; Clegg, CHI’17; Byrne, ICLS’18
Video by Seokbin Kang



Unexpected Finding 
How Does It Work?



Makerwear
STEM Education

BodyVis
IDC’15, CHI’16 Best Poster, CHI’17 Best Paper 

How can we… 
enable young children to build their 

own interactive wearables?

Seokbin Kang

Majeed Kazemitabaar Liang He



Photo by Majeed Kazemitabaar



MakerWear System

Tangible modules1

Photo by Majeed Kazemitabaar



MakerWear System

Magnetic socket mesh2

Socket Mesh
Socket Mesh

Photo by Majeed Kazemitabaar



Power

MultiColor Light

Fade

Motion Detector

Impact Sensor

Blue Light

Light Bar

Green Light

Yellow Light

Spinner



MultiColor Light



MultiColor Light



MultiColor Light

Motion-reactive clothes!

“Motion-reactive clothes”
MakerWear Examples



MakerWear

“Laser Tag Armband”

Video by Majeed Kazemitabaar



MakerWear Examples

“Laser Tag Armband”

Video by Majeed Kazemitabaar



Video by Majeed Kazemitabaar

Imagine that… 
you also want to track the number of 

times you’ve been “hit” by a laser.



Video by Majeed Kazemitabaar



Video by Majeed Kazemitabaar



All children reported wanting to use MakerWear again & 
wanted to bring their designs home
All children except for one reported being proud of their 
creations.
When asked to describe their favorite thing about the 
workshop, the most common response was about something 
they made.

Overall

Highly engaged in making

Wide variety of designs

Applied computational thinking

MakerWear



Age 9

Makerwear

“Magic Pokémon”

Photo by Jon E. Froehlich



Video by Jon E. Froehlich



Age 9

Makerwear

“Smart lacrosse Stick”





Evaluations (n=240)
Stem Education

Teacher Interviews After-School Programs Elementary SchoolsCamps / Workshops
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4. Know & use your leverage points

5. Believe in yourself, believe in your work
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7. Engage and serve community

Sigchi societal impact





“Community engagement. Our 
research is driven by the needs of 
people, communities, and society. 
Our intention should always be to 
work with and contribute to these 
communities. “



Partnerships
STEM Education

WE ARE CASA 

SOMOS CASA

University of Maryland Kidsteam

Prince George’s County 
Public School System

STEM Masters in Education Program



Seven Lessons learned
1. Always another mountain

2. Choose your mountains carefully

3. Persistence is key​

4. Know & use your leverage points

5. Believe in yourself, in your vision

6. The people matter the most

7. Engage and serve community

Sigchi societal impact



UMD 2012

Starting as a professor



UMD 2012

Can we use 
street view to 
Find & map 
inaccessible 
areas of the 
world?



How do sidewalk barriers 

impact human mobility?



Interviews & 
workshops 

with 150 
stakeholders



Source: Rooted in Rights, https://youtu.be/NRh-4Y3aNeo 

https://youtu.be/NRh-4Y3aNeo
https://youtu.be/NRh-4Y3aNeo
https://youtu.be/NRh-4Y3aNeo


Problem is not just a lack of accessible 
sidewalksThe Problem is 

not just a lack 
of accessible 
infrastructure

A lack of data



Google Faculty Research Award, 2012



Google Faculty Research Award, 2012 NSF Medium Grant, 2012



This is a good idea but not a tenure-level idea.

-Senior faculty



Disab’23

SuMob’23

CV4A11y’25

UIST’25

ASSETS’23

ASSETS’13
Best Paper

ASSETS’21ASSETS’19
Best Paper

SDS’21SIGACC’15

HCOMP’13

ASSETS’12 CHI’22

ASSETS’17

CHI’16

HCIC’13 Inter’19

ASSETS’18

CHI’19
Best Paper

CHI’24

CHI’24

ACM Comp. Review

UIST’14

UrbSci’25

TACCESS’15

ASSETS’18 ASSETS’22

AVA’22

CHI’13

ASSETS’24

ASSETS’24UrbAcc’22

UrbAcc’22

AI4UP’26

CHI’25

CivicTech’20

CSCW’20

Data4Good’20

ASSETS’21

Research
Urban accessibility

First Code Commit on GitHub
PhD Student Kotaro Hara, July 17, 2015

http://dx.doi.org/10.1145/2513383.2513448
https://makeabilitylab.cs.washington.edu/media/publications/Hara_AnInitialStudyOfAutomaticCurbRampDetectionWithCrowdsourcedVerificationUsingGoogleStreetViewImages_2013.pdf
https://doi.org/10.1145/2384916.2384989
https://makeabilitylab.cs.washington.edu/media/publications/Hara_ExploringEarlySolutionsForAutomaticallyIdentifyingInaccessibleSidewalksInThePhysicalWorldUsingGoogleStreetView_2013.pdf
https://doi.org/10.1145/2470654.2470744


Four international workshops
Urban accessibillity



http://projectsidewalk.org 

Kotaro Hara
UMD CS PhD’16

Manaswi Saha
UW CSE PhD’22

Mikey Saugstad
UMD CS MS’18

UW CSE

Chu Li
UW CSE PhD

Yochai Eisenberg
UIC Professor

Disability & Human 
Development

http://projectsidewalk.org/


Online map 
imagery

outcomes

New Urban 
Analytics

Interactive 
visualization 
tools

Improved urban 
planning

Improved 
government 
accountability

Remote 
Crowdsourcing

interfaces

Labeling missions

Validation missions

Human
labels

Machine 
learning



Map, assess, & visualize 

every sidewalk in the

W     rld



7 Label Types

Interactive 
StreetScape 

imagery

Mission stats

Mission map
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CHI’25

CivicTech’20

CSCW’20

Data4Good’20

ASSETS’21

Google Faculty 
Research Award

NSF CISE Medium
#1302338

ACM Comp. Review

UIST’14

http://dx.doi.org/10.1145/2513383.2513448
https://makeabilitylab.cs.washington.edu/media/publications/Hara_AnInitialStudyOfAutomaticCurbRampDetectionWithCrowdsourcedVerificationUsingGoogleStreetViewImages_2013.pdf
https://doi.org/10.1145/2384916.2384989
https://makeabilitylab.cs.washington.edu/media/publications/Hara_ExploringEarlySolutionsForAutomaticallyIdentifyingInaccessibleSidewalksInThePhysicalWorldUsingGoogleStreetView_2013.pdf
https://doi.org/10.1145/2470654.2470744


It’s good research but don’t spend 

your time on open sourcing and 

deploying. It’s not worth the effort & 

won’t be recognized by academia. 

-Senior faculty



Disab’23

SuMob’23

CV4A11y’25

UIST’25

ASSETS’23
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ASSETS’24UrbAcc’22

UrbAcc’22
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CHI’25

CivicTech’20

CSCW’20

Data4Good’20

ASSETS’21

Research timeline
Urban accessibility

1st Deployment
Washington DC

First Commit 
PhD Student Kotaro 
Hara, July 17, 2015

Google Faculty 
Research Award

NSF CISE Medium
#1302338

http://dx.doi.org/10.1145/2513383.2513448
https://makeabilitylab.cs.washington.edu/media/publications/Hara_AnInitialStudyOfAutomaticCurbRampDetectionWithCrowdsourcedVerificationUsingGoogleStreetViewImages_2013.pdf
https://doi.org/10.1145/2384916.2384989
https://makeabilitylab.cs.washington.edu/media/publications/Hara_ExploringEarlySolutionsForAutomaticallyIdentifyingInaccessibleSidewalksInThePhysicalWorldUsingGoogleStreetView_2013.pdf
https://doi.org/10.1145/2470654.2470744


Deployments

50 Cities

Streets 
Explored

20,500 km

Labels

1.5 million

Validations

1.8 million

50 cities,12 countries, 6 languages
Project Sidewalk







Oradell Girl 
Scouts

National Multiple 
Sclerosis Society

Bergen Multiple Sclerosis
Community Council

Hackensack Meridian
School of Medicine

People Nudge

UW Disability & D/deaf 

Cultural Center

Denny
International
Middle
School

Teaneck
High 
School



What’s the impact? 



Translational impact
Project Sidewalk

                        
                 

Informing Policy

                     
                 

Urban Planning

Service Learning

                 
                 

Research Engine



Translational impact
Project Sidewalk

                        
                 

Informing Policy

                     
                 

Urban Planning

Service Learning

                 
                 

Research Engine



NEWBERG, OREGON

Disability 
Advocates

Local 
Community

Public Works 
Office



Newberg, or
http://newberg.projectsidewalk.org 

324
Users

17.3k
Labels

22.6k 
Validations

180.2
Miles

http://newberg.projectsidewalk.org/
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Newberg, or
http://newberg.projectsidewalk.org 

324
Users

17.3k
Labels

22.6k 
Validations

180.2
Miles

http://newberg.projectsidewalk.org/


Newberg, org

New sidewalk programs



SAN PEDRO, MX

Local 
Community

Local 
UniversityLigaPeatonal.org



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.



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

1.8k
Users

104k
Labels

65.4k 
Validations

912
Miles

http://spgg.projectsidewalk.org/


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

1.8k
Users

104k
Labels

65.4k 
Validations

912
Miles

http://spgg.projectsidewalk.org/




Translational impact
Project Sidewalk

                        
                 

Informing Policy

                     
                 

Urban Planning

                 
                 

Service Learning

Research Engine



Chicago, IL
http://chicago.projectsidewalk.org/ 

2.8k
Users

134.5k
Labels

204.0k 
Validations

1.4k
Miles

http://chicago.projectsidewalk.org/


Project Sidewalk helped us make better 

decisions in how to prioritize our 

$1.5m infrastructure spending as well 

as alert appropriate city departments to 

high-priority accessibility issues.

- Alison Murphy
Director of Communications & Development

40th Ward of Chicago



Mendota, il
http://mendota.projectsidewalk.org/ 

145
Users

18.3k
Labels

33.4k 
Validations

200
Miles

$3.6m Grant 
using project 
sidewalk data

http://chicago.projectsidewalk.org/
http://chicago.projectsidewalk.org/
http://chicago.projectsidewalk.org/
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How Can Project Sidewalk be a platform for 
learning while also providing valuable data?



ORADELL, NJ

Oradell Girl 
Scouts

Bergen Multiple 
Sclerosis Community 

Council

Hackensack 
Meridian

School of Medicine





Need finding 
& Problem 
Definition

Data 
Collection

Data 
Analysis

Report 
Generation

Community 
Advocacy

Service Learning
Project Sidewalk

Li, C., et al. “I never realized sidewalks were a big deal”: A Case Study of a Community-Driven Sidewalk Audit Using Project Sidewalk. CHI 2024



CHI’24
Li, Ma, Saugstad et al.

“I never realized sidewalks 

were a big deal”: A Case 

Study of a Community-

Driven Sidewalk Audit Using 

Project Sidewalk

Chu Li



Post-hoc interviews in oradell (N=19)
Service Learning

Li, C., et al. “I never realized sidewalks were a big deal”: A Case Study of a Community-Driven Sidewalk Audit Using Project Sidewalk. CHI 2024



Before Project Sidewalk, I never realized how 

important curb ramps are for people with 

disabilities…

- Girl Scout (GS4)
Post-study interview

Li, C., et al. “I never realized sidewalks were a big deal”: A Case Study of a Community-Driven Sidewalk Audit Using Project Sidewalk. CHI 2024



Now when they walk down the street and see 

something [inaccessible], they quickly notice and 

say “This is wrong!”

- Parent
Post-study interview

Li, C., et al. “I never realized sidewalks were a big deal”: A Case Study of a Community-Driven Sidewalk Audit Using Project Sidewalk. CHI 2024



This experience gave me a new perspective that 

I can use to help change the world.

- Girl Scout (GS7)
Post-study interview

Li, C., et al. “I never realized sidewalks were a big deal”: A Case Study of a Community-Driven Sidewalk Audit Using Project Sidewalk. CHI 2024
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Universidad Nacional 
Autónoma de México

Translational impact
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Translational impact
Project Sidewalk

                        
                 

Informing Policy

                     
                 

Urban Planning

                 
                 

Service Learning

Research Engine

Universidad Nacional 
Autónoma de México



ZURICH, SWITZERLAND

Disability 
Community

University of 
Zurich

Local 
Government

                  
                     Dr. Hoda Allahbakhshi



Urban science research with project sidewalk
University of Zurich



University of Zurich

Smart city hub award



Translational impact
Project Sidewalk

                        
                 

Informing Policy

                     
                 

Urban Planning

                 
                 

Service Learning

Research Engine



Seven Lessons learned
1. Always another mountain
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3. Persistence is key​

4. Know & use your leverage points
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Sigchi societal impact





built by students, 
faculty, & our 
community partners



Kotaro Hara
UMD CS PhD’16

2012-2016

Manaswi Saha
UW CSE PhD’22

2016-2022

Mikey Saugstad
Research Engineer

2017-present

Chu Li
UW CSE PhD
2022-present

Yochai Eisenberg
UIC Professor

Disability & Public Health
2017-present
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My PhD students
Makeability lab



290 students
Makeability Lab



Seven Lessons learned
1. Always another mountain

2. Choose your mountains carefully

3. Persistence is key​

4. Know & use your leverage points

5. Believe in yourself, believe in your vision

6. The people matter the most

7. Engage and serve community

Sigchi societal impact







climb your mountains!
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