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Overview 

■  Autism and SoCoRo  
■  Piloting facial expressions 
■  Using the Autism Quotient 

questionnaire 
■  Culturally-mediated interpretations 



Introduction.. 



Project aim 

Work towards a socially 
competent robot to deliver social 
skills therapy to high-functioning 

autistic adults 
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Therapy: Behavioural skills 
training (BST) 

Instruction 
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Feasible workplace social skills 
of interest 

■  Interpreting facial 
expressions 

■  Coping with 
interruptions/
transitions 

■  Completing time-
sensitive tasks 

■  Dealing with feedback 



Why robots? 

Signal-to-noise ratio 



Facial Action Coding System 

■  A smile: AU12 

– Change in the 
nasolabial furrow 

– Change in the 
infraorbital 
triangle 

– Change in the lip 
corners 



Static v dynamic 

■  AUs alone more useful for static 
expressions 
– When is an AU invoked? 
– With what dynamics? 

■  What can be used to dynamically drive 
facial expressions? 



Russell’s classification 
■  Circumplex Model 

of Affect 
–  Russell 1980 

■  Two components 
(1) pleasure-

displeasure 
VALANCE 

(2) arousal-sleep 
AROUSAL 

■  Adding a third: 
–  Dominance  

•  To split anger 
and fear  

PAD: Pleasure, 
Arousal, Dominance 

 



Controlling the Emys head 



Designing expressions 

■  Emys DOFs -> feasible AUs 
– Example:  

• Eyebrows: AU1, AU2, AU4 

■  Literature mapping AUs to PAD values 
– Hadar 2015 
– Boukricha et al 2009 
– Grammer & Oberzaucher 2006 
– Snodgrass 1992 



Experimental work: Expressive 
behaviour 

1: Head up, 
jaw drop 

2: Outer brow 
raiser, lips part 

3: Wink, 
head left 

4: Upper lid 
raiser, jaw drop 

5: Inner brow 
raiser, lower lip 
depressor 

6: Chin 
raise, head 
down 

7: Brow 
lowerer, 
chin raise 

8: Eyes 
closed, 
head down 

Approval 

Disapproval 



Experiment 1: Example trial 



Approval Disapproval 





Experiment 2 



Exp2: Expression recognition and autistic 
traits 

McKenna Peter E, Ghosh Ayan, Aylett Ruth, Broz Frank, Ingo, K., & 
Rajendran, T. (2018). Robot Expressive Behaviour and Autistic Traits. In 
ACM Proceedings of AAMAS 2018: Socially Interactive Agents Track. ACM. 
 



Experiment 2: Example trial 





However… an effect of native 
language 

Peter E. McKenna, Ayan Ghosh, Ruth Aylett, Frank 
Broz, and Gnanathusharan 
Rajendran. 2018. Cultural Social Signal Interplay with 
an Expressive 
Robot. In IVA ’18: International Conference on 
Intelligent Virtual Agents (IVA 
’18), November 5-8, 2018, Sydney, NSW, Australia. 
ACM, New York, NY, USA, 
8 pages. https://doi.org/10.1145/3267851.3267905 



■  Native-English ppts 
thought robot was 
more friendly than 
non-native ppts 

■  Native-English were 
sig more likely to 
rate interaction 
rating higher; 
though the means 
are similar 

■  Non-native ppts 
liked the robot to 
significantly greater 
degree than native-
English ppts 



Similar pattern of performance? 

■  Group similarities in responses also of interest 
■  Ran a Kendall’s correlation between continuous 

predictor variables 
–  Mean accuracy 
–  Response time 
–  Q’nnaire items 

■  τb = 0.786, p < 0.05; both groups showed a 
similar pattern of performance despite the 
statistical differences 
 



RACHEL JACK: Random generative grammar of facial movements 
and the perceptual categorization of emotions.  

Rachael E. Jack et al. PNAS 2012;109:19:7241-7244 
©2012 by National Academy of Sciences 



Mimicry? 
•  Qualitative 

analysis using 
FACS 

•  Do participants 
mimic the facial 
expression of 
Alyx? 

•  Mimicry witnessed 
in a small number 
of trials; mostly to 
express either 
uncertainty or to 
share a smile  

•  Participants mostly 
maintained a 
neutral 
expression. 



Mimicry and native language 
results 



Summary 

■  Autistic traits did not affect participants expression 
recognition 

■  A caveat to this q’nnaire is the required number of ppts 
for a normal distribution 

■  Differences related to native language can be understood 
in terms of cultural differences 
–  Chin raise, head down similar to a bow rather than an 

expression of disapproval 
–  Greater number of uncertain expression's produced by non-

native speakers demonstrates the cultural uniqueness of the 
models we used to generate the expressions 

■  Correlation between non- & native-English shows sample 
as a whole understood most of Alyx’s behaviour, and were 
positive about the interaction  



QUESTIONS? 


