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Overview 

■  Autism and SoCoRo  
■  Expressive behaviour 
■  Dynamic facial expressions 
■  Social signals 
■  The story so far.. 



Project aim 

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

autistic adults 



Lifespan of high-functioning 
adults with an ASD 

FTE of adults with 
ASD in UK 

Employed Unemployed 
Infancy 

Primary 
education 

Secondary 
education 

Higher 
education 

Employment 

KASPAR the 
robot 

Unemployment 



Social impairments 

Communication 
Impairments 

Rigid, Repetitive  
Behaviour 

Autism is diagnosed behaviourally 
(DSM-IV) 



Autism: no single neurocognitive 
explanation (static theory) 

Rajendran	&	Mitchell	(2007)	Dev.	Review,	27,	224-260 
Social 
impairments 

Communication 
Impairments 

Rigid, Repetitive Behaviour 

Problems 
recognising mental 
states 

“theory of mind” 

Detail-focused cognitive style 

Problems 
generating, 
planning, 
monitoring 

“Weak coherence”  

“Executive functions” 



Dynamic interaction 
approaches  

■  Grounded Cognition 
■  Social Signal processing 
■  Dynamic face processing (cp Ekman’s basic 

emotions) 

Vinciarelli, Pantic and Bourlard, “Social 
Signal Processing: Survey of an 
Emerging Domain”, J. Image and Vision 
Computing, 27(12):1743-1759, 2009 



Example of dynamic 
interaction 



Therapy: Behavioural skills 
training (BST) 

Instruction 

Modelling 

Rehearsal 

Feedback 



Therapy: Behavioural skills 
training (BST) 

Instruction 

Modelling 

Rehearsal 

Feedback 



Feasible workplace social skills 
of interest 

■  Interpreting facial 
expressions 

■  Coping with 
interruptions/
transitions 

■  Completing time-
sensitive tasks 

■  Dealing with feedback 



 Expressive behaviour 

■  70% of human communication is via 
body language 

Facial expression 
 

Use of glance  
-  eye direction 

Gesture 
–  Use of hands and arms 

Posture 
-  how we stand 



Ekman’s primitive emotions 
Happiness Surprise Fear 

Sadness Anger Disgust 



Facial Action Coding System (FACS) 

■  Definition of muscle groups on the face that perform a 
visible expressive action 
–  44 of these, eg: 

 1: Inner brow raiser 
6: Cheek raiser 
 14: Dimpler 

■  Original use: descriptive 
–  coding of expressions from video recordings of interaction 

■  New use: generative  
–  Graphical/robotic facial animation 
–  Note: HUMAN faces; animators apply creatively to non-

human faces 



A smile according to FACS 

■  AU12 

– Change in the 
nasolabial furrow 

– Change in the 
infraorbital 
triangle 

– Change in the lip 
corners 



Duchene smile 

■  AU12 (Lip Corner 
Puller) 

 + 
■  AU6 (Cheek 

Raiser) 
■  Associated with 

happiness 



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 

 



Facial Expression 

■  Brow affected by both arousal and 
valence 

■  Lowered brow  
 – anger, high dominance 

■  Raised brow  
 – sadness, low dominance 



Facial Expression 

■  Positive valence 

 Low/Medium   High arousal 
 
■  Negative valence 

 Low arousal    High arousal 



Facial Expression 
■  Combination of all 

   Changes in valence 

 
         Negative valence,  
         changes in arousal 

 
    
   Positive valence,  
   changes in arousal 



■  ROS BML realiser 
(Rich&Sidner) 
–  Event-driven 

architecture using Petri 
Nets 

–  Closed-loop execution 
– Robot independent 
–  Implemented in ROS 
– Open source 

Relevant work 



Emotions and social signals 

■  Emotion 
– Communicates internal state 
– Motivates actions 

■  Social signal 
– Has interactional semantics 

• Regulatory (eg turntaking, back channel) 
• Communicative – non-speech act 

■  Simultaneous and overlapping 



Social signal processing in the 
workplace 



Why robots? 

Signal-to-noise ratio 



Controlling the Emys head 



Mapping data 



Expressions and AUs 

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 



Experiment 1: Example trial 



Approval Disapproval 





Experiment 2 



Experiment 2: Example trial 





Experiment 3: Office induction 
day 

■  High-functioning adults to complete technical 
interview. 

■  Will complete a set of computer-based clerical 
tasks  

■  Pilot scenario with human-human role play to 
determine robot capabilities 

■  Experiment parameters 
–  Robot play role of boss or colleague 
–  Robot will give the user feedback 
–  Robot will interrupt participant mid-task to request 

assistance 



Conclusions 

■  Designing social signals is tricky 
– Context-dependent 

• Where context is not just task 

■  Dynamic expressions support levels of 
difficulty 

■  Eventual aim social signal practice in 
workplace-related scenario 



QUESTIONS? 



Related work 
■  One-to-one employment 

assistance programs boost 
employability (Mawhood & 
Howlin, 1999). 

■  Autistic children interact more 
empathically with robots (Wainer 
et al., 2014) 

■  Simulating social/work scenarios 
with virtual characters improve 
social skill outcomes of young 
autistic adults (Kandalaft et al., 
2013). 



Old slides 



Social skills training for high-
functioning adults with an ASD 

Childhood Adolescence Adulthood 

Primary school High school Employment 



Pilot experiment in Glasgow 
Science Centre 



Robots and ASD 
■  Work with autistic children 

shows this extends to 
robots. 

■  Possibly because robots are 
simplified, more predictable, 
and non-judgmental social 
interaction partners. 

■  Can these preferences be 
leveraged to help autistic 
adults seeking employment? 

KASPAR: Wainer et al. 
(2014) 

Zeno: Wijayasinghe et 
al. (2016) 





Therapy: Behavioural skills 
training (BST) 

■  BST is a behaviourist training strategy 
that involves stages of: 
–  Instruction 
– Modelling 
– Rehearsal 
– Feedback 

to teach a new skill. 



Targeting social skills for 
employment 

Social 
skills for 

employme
nt 

Reading 
facial 

expressions 

Dealing 
with 

feedback 

Coping with 
interruption 

Interacting 
with others 



Outreach 2017 



Experimental work:  
Robot Expressive 

Behaviour 


