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Agenda
• A short historical vignette about an accidental 

inspiration 
• Stakeholder balancing act 
• “Better” interventions 

• “We have an app for that!” 2007-present 
• Social support + motion-based games 

• “Better” eyes 
• Remote diagnosis 
• Better quantifying and understanding of behavior



AUTISM & ME
The story of how I got here.



1998: An important year in my life
• The Aware Home project launched. 

• My father died. 

• My oldest son changed before my very eyes. 

It took me several years to realize how these events 
would really impact me.



Richard G. Abowd, Jr.: 8mm film enthusiast
Courtesty of RGA Action Films.
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Hey, Dad, look at this!



One evening in 2002…



From whimsical … (Aidan, Dec. 1998)
Aidan, 18 months



… to inspirational (Aidan, July 1999)
Aidan, 26 months



This changed everything for me.
• Being a successful computing researcher was not 

enough.  
– What place does technology play in the space of autism, 

with all of the different stakeholders? 
– Research vs. Impact 

– What role do I play? 
– Researcher 
– Advisor 
– Parent 
– Advocate



STAKEHOLDER BALANCING 
ACT

The delicate art of pleasing different audiences
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Autism’s stakeholders
• The individual 
• The family and friends 
• The teachers 
• The caregivers 
• The therapists and clinicians 
• The research community 

• genetics, neuroscience, behavioral, computing 

In 2008, I founded the non-profit Atlanta Autism 
Consortium to bring these communities together.
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“BETTER” INTERVENTIONS



“Better” interventions
• We have an app for that! 

• Addressing the social needs of adolescents with 
autism. 

• Games to encourage movement and social 
interaction.
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We have an app for that! 
2007—2012
• Kids with autism LOVE the iPhone/iPad/robot! 

• They are relatively cheap and non-stigmatizing. 

• They are relatively easy development platform. 

• Parents will pay (just about) anything for them!
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We have (too many) apps for that! 
2001—2015

1,800 “Apps for Autism” 

• How do you find the one for you? 
• How do you know it will work?
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How do you find the one for you?

• Services to catalogue them 
• Applications Autisme 
• Appy autism 
• DART apps reviews 
• Autism Speaks apps 
• Wynsum arts
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ITASD 2014 Paris17



ITASD 2014 Paris18



ITASD 2014 Paris19



ITASD 2014 Paris20



How do you know it will work?

That is the question for now and into the future.
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Addressing the Social Needs  
of Adolescents with Autism

Rosa Arriaga & Hwajung Hong



Everyday social challenges

Q: A noisy neighbor makes me insane. Any advice? 

“I’ve got new neighbors who live above us and who seem 
to love having parties. […] It was 1:30am and the music 
and their screaming is only getting louder. It was driving 
me insane. Any advice? I haven't really encountered this 
problem much before.”



“Buy a drum kit, wait those neighbors falling asleep, 
and that's when you practice the living daylights out of 
that kit. Negotiate with them after, say, three or four 
sessions.”

• Directness: Yes 

• Informational support: No 

• Emotional support: No 

• Helpfulness: 1 (poor) 

What if you asked an online buddy?



What if you asked a “stranger”?
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“Noisy neighbors can be very frustrating […] First, there's a chance 
that they don't realize they're bothering you. Try talking to them to 
let them know how you feel. If you're nervous about speaking in 
person, try leaving polite and respectful note for the neighbors. If 
that doesn't work, it may be time to involve your landlord. Just be 
sure to stay calm and be respectful throughout.” 

• Directness: Yes 

• Informational support: Yes 

• Emotional support: Yes 

• Helpfulness: 5 (Very helpful) 



vs.

Community answer Crowdsourced answer

Time to receive the first answer 4.5 days 3 minutes

Length of response 118.5 words 64.3 words

Directness (min: 0, max: 1) 0.69 0.97

Informational support (min: 0, max: 1) 0.41 0.91

Emotional support (min: 0, max: 1) 0.38 0.36

Helpfulness (min:1, mix: 5) 2.22 3.4



inquir.us prototype



Games to encourage movement  
and social behavior
• Agata Rozga, Arpita Bhattacharya & The Lionheart 

School 
• Use of Kinect
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“BETTER” EYES
Measuring and understanding behavior in new ways
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“Better” eyes
• Behavior imaging as an analogy to medical imaging 

• Examples 
• Supporting remote diagnosis 
• Computational Behavioral Science 

• Detecting eye gaze from POV cameras. 
• Classifying severe behaviors from 

accelerometers 
• Measuring approach and proximity with 

RGB+D cameras
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1 in 68 children in U.S. affected (CDC, 2014). 

But it is more than a statistic for me.

Behavior Imaging Solutions, Inc., for which Gregory  Abowd was CRO 2004-2016 

Agata Rozga Rosa Arriaga Nazneen
Chris Smith  
 (SARRC)

Ron 
Oberleitner 

(BIS)  
 

Supporting remote diagnosis



12 to 18 Months or More

Autism diagnosis challenge



Inspiration: Lab test of “behavior specimen”

34

Specimen 
Collection

Specimen 
Analysis

ReportReferral



NODA: 
Naturalistic Observational Diagnostic Assessment

Review & UploadRecordingInstructions



Abowd, ITASD 2014 36

Remote Analysis via NODA CONNECTTM

DSM 5-inspired 
pre-defined behavior tags

Add 
comment 
to tag

Tag inserted into 
video

Step 1: Tag videos



Diagnostic Reporting via NODA CONNECTTM



Computational Behavioral Science

We can transform how we measure, analyze, and 
understand behavior by leveraging advances in 
sensing technology and computational analysis 
methods 

Jim Rehg, Agata Rozga and a team of collaborators 
from many different universities sponsored by NSF 
Expeditions program 2010-2016, as well as Simons 
Foundation.
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Multimodal Dyadic Behavior Dataset (MMDB): cbi.gatech.edu/mmdb



Eye contact: a new lens on an old phenomenon

camera

Pivothead Kudu
first person point of view (PoV) camera



Automated detection of eye contact: A video 

Ye, Z., Li, Y., Liu, Y., Bridges, C., Rozga, A., & Rehg, J. “Detecting bids for eye contact using a wearable camera.” Proceedings of 
the 11th IEEE International Conference on Automatic Face and Gesture Recognition (FG 2015).



Problem behaviors a frequent co-morbid 
condition in individuals with autism

Aggression Self Injury Disruptive/destructive
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Classifying problem behaviors using wearable 

Different classes of problem behavior leave unique 
“signatures” in the accelerometry streams 

Features: e.g., spectral, signal energy, orientation change



Infant approach behavior and mother-infant 
proximity are key

Measuring approach & proximity from video



Proximity measure captures individual differences 
in infant approach and exploration

High proximity rating Low proximity rating

Contact
Infant approach
Infant initiate 
exploration

Emily B. Prince, Katherine Martin, Devon Gangi, Rongfang Jia, Daniel Messinger, Arri Ciptadi, Agata Rozga, and Jim 
Rehg (2015). Automated measurement of dyadic interaction predicts expert ratings of attachment in the Strange 
Situation. Poster presented at the Annual Meeting of the Association for Psychological Science, May 21-25, New York, 
NY.
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… Dad, Aidan & Blaise.

Autism is my opportunity, and it is 
becoming IC’s.

“Make IT matter.” 
Gregory Abowd - Gregory D. 
Abowd

“We are all faced with a series of great 
opportunities brilliantly disguised as 
impossible situations.”  - Charles Swindoll


