
Egocentric Vision: Potential 
Applications for Very Early 

Intervention in Autism 
Michael S. Gaffrey, Ph.D. 

Early Preventive Intervention Clinic 
William Greenleaf Eliot Division of Child Psychiatry 



Early Preventive Intervention Clinic 
William Greenleaf Eliot Division of Child Psychiatry 

Overview 
•  Joint engagement and development 
•  ASD and joint engagement 
•  Parent-mediated intervention for ASD 

•  Joint engagement as a primary target 
•  Dyadic head mounted eye tracking as a tool 
•  Future directions 
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Joint Engagement is Critical for Development 

Brain development Communication development Play development 
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Joint Engagement is Critical for Development 
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Levels of Joint Engagement (Adamson et al. 2004) 
Can move through multiple engagement states during interaction 
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Joint Engagement is Critical for Development 
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Levels of Joint Engagement (Adamson et al. 2004) 
Can move through multiple engagement states during interaction 

In ASD 
Predictive of language development In ASD 

Adamson et al., 2009 
Bottema-Beutel et al., 2014 

Adamson et al., 2010 
Bottema-Beutel et al., 2014 
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Autism Spectrum Disorder: Trajectory Towards ASD 

Ozonoff et al., JAACAP, 2014 
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Autism Spectrum Disorder: Early Diagnostic Stability 

Ozonoff et al., JCPP, 2015 
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Therapeutic Ports of Entry 

Stern, 1995 



Early Preventive Intervention Clinic 
William Greenleaf Eliot Division of Child Psychiatry 

Therapeutic Ports of Entry 

Shire, Gulsrud, & Kasari, 2016 

Parent responsiveness 
Use of behavioral skills 

Joint engagement 
Child initiated JE 
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ASD Intervention: Common Principles 
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NDBI: Core Components 
•  Focus on socio-communicative learning via interactions 

with others 
•  Joint engagement 

•  Learning is enhanced when embedded in activities that 
contain emotionally meaningful social interactions 

•  Transforming common daily activities into motivating ‘play’ 
routines 

•  Begin as very simple action sequences 
•  As duration and quality of interaction increases ‘teachable 

moments’ are identified and used to expand child’s skills using 
well validated behavioral techniques 
•  Joint attention, imitation, language 

Schreibman et al., JADD, 2015 
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Session Outline 
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NDBI: Increasing Join Engagement 

Object engaged Coordinated Joint 
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Facilitating Joint Engagement: A 
Therapeutic Port of Entry for ASD 

Infants who are able to incorporate a partner into their play experience  
are effectively engaging in rudimentary social exchanges through objects.  
By increasing the amount of time an infant with ASD spends in joint 
engagement with others, we create increased access to play situations  
where social communication is relevant and opportunities for facilitating  
development and learning can be capitalized upon.  

However, the mechanisms of change underlying the  
positive effects of NDBI remain largely unknown 
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Dyadic Head-Mounted Eye Tracking: 
Tracking Visual Engagement and Play 

Yu & Smith, PLoS ONE, 2013 
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Dyadic Head-Mounted Eye Tracking: 
Tracking Visual Engagement and Play 
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Dyadic Head-Mounted Eye Tracking: 
Tracking Visual Engagement and Play 
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Dyadic Head-Mounted Eye Tracking: 
Tracking Visual Engagement During Play 
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Dyadic Head-Mounted Eye Tracking: 
Tracking Visual Engagement and Play 

Yu & Smith, Current Biology, 2016 
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Dyadic Head-Mounted Eye Tracking: 
Tracking Visual Engagement and Play 

Mlong-JA = 6,540 ms; Mshort-JA = 4,293 ms  
b = 0.87, SE = 0.17, p < 0.001 

Mlong-JA = 2,146 ms; Mshort-JA = 959 ms  
b = 0.82, SE = 0.09, p < 0.001 

Mlong-lag = 5,231 ms; Mshort-lag = 4,876 ms  
b = 0.07, SE = 0.17, not significant 
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Dyadic Head-Mounted Eye Tracking: 
Tracking Visual Engagement and Play 

N=6; ~18.5 months old 

Yu & Smith, Cognition, 2012 
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Dyadic Head-Mounted Eye Tracking: 
Tracking Visual Engagement and Play 
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Summary 
•  ASD interferes with joint engagement 
•  NDBI current best practice for infant ASD 
•  Egocentric vision techniques would likely provide new 

insights into therapeutic targets and mechanisms of 
change in NDBI 
•  Inform treatment strategies 
•  Inform treatment progress and outcome 
•  Inform how paths toward engagement could be used 

synergistically  
•  Scaffolding 
•  Alternative 
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Future Directions 
•  Currently using DHMET to investigate visual joint 

engagement and play in 12-24 month olds with and 
without ASD 

•  Planning launch of pilot RCT of NDBI using DHMET and 
data from other related eye-tracking techniques as 
measures of outcome and to predict treatment response 

•  Intriguing potential for synergy with other approaches  
•  Neuroimaging 
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