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Technology-enabled (video, audio, physiological) behavioral assessment that is 
unobtrusive, longitudinal, and carried out in naturalistic settings can: 
 
 
o  reduce reactive arrangements/increase compliance 

o  increase ecological validity 

o  model maturational change over time  

o  enable multi-modal data analysis & visualization 

o  provide just-in-time feedback 

o  evaluate response to intervention 
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Video	  Coding	  vs.	  Real-‐Time	  Coding	  vs.	  Pa)ern	  Recogni:on	  



Quan:fy	  Kinema:cs	  

Between-‐bout	  Within-‐bout	  

Variance	  vs	  invariance	  over	  :me	  >	  indicate	  biological	  vs	  operant	  mechanisms	  
	  
Response	  topography	  &	  dynamics	  across	  se^ngs/ac:vi:es	  >	  indicate	  func:on	  
	  
Response	  frequency	  &	  intensity	  >	  indicate	  response	  to	  interven:on	  

Across-‐bout	  



HR/HRV	  
Respira:on	  

EDA	  
Temperature	  

Concomitant	  ANS	  Monitoring	  
	  



Telemetric Assessment of  
the Autonomic Nervous System 

 

 
 

Goodwin et al. (2006) Focus on Autism and Other Developmental Disabilities 
  

Groden, Goodwin et al. (2005) Focus on Autism and Other Developmental Disabilities 



Fletcher, Dobson, Goodwin et al. (2010) IEEE Trans. on Info. Tech. in Biomed. 
	  

Poh,	  Swenson,	  Picard	  (2010)	  IEEE	  Trans.	  Bio.	  Eng	  
 
 
 

CNS circuits involved in control of EDA:  amygdala, premotor cortex,    
pre-frontal cortex, hypothalamus, reticular activating system, and 
hippocampus. 
 



Telemetric Assessment of 
Challenging Behaviors 
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CENTER FOR DISCOVERY – LAB SCHOOL 
10 cameras  

(8 streampix, 2 
axis) 

 
2 microphones 

 
Wireless HR/V 

 
Wireless EDA, 
AccM, Temp 











Time 

Interpersonal Physiology/Child-Therapist Co-Regulation 

Chaspari, Goodwin, Wilder-Smith, Gulsrud, Mucchetti, Kasari, & Narayanan, S. (2014) 
39th International Conference on Acoustics, Speech and Signal Processing.  



Phasic SC Synchrony Measures 
Sliding Window Plots 
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•  Different time scales exhibit different levels of detail. 
•  Small time-scales show local synchrony measures. 

•  Large time-scales indicate the general trend of synchrony measures. 

•  Modeling synchrony measures with time-series analysis/Poisson Process. 



In-Situ, Ultradense  
Audio & Video Recording 
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BBCS 
Bio-Behavior Capture System 
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System Architecture 

Time Capsule IR HD Cameras IR HD Cameras 

Affectiva QTM 

AMI Actigraph 
Wearable annotation 

& Camera Control 
Devices 



Computationally Analyzing Validated, Standardized,  
Clinician-Child Assessments of Autism Spectrum Disorders in Laboratory Settings  
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Noninvasive Detection of Eye Contact 

Eye Tracker 

Forward-looking Camera 

Egocentric view with face analysis 

Eye contact is defined as: 
•  Detected face with gaze towards glasses 
•  Examiner gaze point inside detected face 



Results	  







NSF Expeditions in Computing  
 

“Computational Behavioral Science:  
Modeling, Analysis, and Visualization of Social and Communicative Behavior” 
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