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Overview

m Autism and SoCoRo

m Expressive behaviour

m Dynamic facial expressions
m Social signals

m [he story so far..
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Project aim

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

autistic adults
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Lifespan of high-functioning
adults with an ASD

’ ' KASPAR the ASD in UK

Unemployment

Employed = Unemployed

Secondary

education Employment

o o Primary Higher
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Autism is diagnosed behaviourally
(DSM-1V)

Social impairments

Communication Rigid, Repetitive

@ Impairments Behaviour HERIOT
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Autism: no single neurocognitive

explanation (static theory)
Rajendran & Mitchell (2007) Dev. Review, 27, 224-260
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Social L2 Cx[oe
impairment IR
'** ® i
7 “Executive functions”
“theory of mind” Problems
Problems gener_atmg,
recognising mental planning,
states monitoring
\
Communication ! Iﬁlgld Repetitive Behaviour
. Impairments ‘\ /’
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Dynamic interaction
approaches

m Grounded Cognition
m Social Signal processing

m Dynamic face processing (cp Ekman’s basic
emotions T

HONEST
S GNALS

Vinciarelli, Pantic and Bourlard, “ Social

Signal Processing: Survey of an

Emerging Domain”, J. Image and Vision HERIOT
Computing, 27(12):1743-1759, 2009 &) WAL'L
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Example of dynamic
Interaction

Information structure Solidarity
(Emphasize new info) (sameness)

Conversation structure

(Tum taking) ,
Collaboration

(Common goals)

Discourse structur
(Topic structure)

Grounding =" Familiarity
(common topics)

Co

S R (Establish shared knowledge)
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Therapy: Behavioural skills
training (BST)

Feedback

Instruction

Rehearsal

Modelling
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Therapy: Behavioural skills
training (BST)

Instruction
Feedback Modelling

Rehearsal
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Feasible workplace social skills
of interest

m Interpreting facial
expressions

m Coping with
interruptions/

transitions
o.o . .
v s Completing time-
| sensitive tasks
s(:E|

m Dealing with feedback
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Expressive behaviour

m /0% of humancomr J!’W/ 9}‘ |

body languags

’
Facial expression _;
’

Gesture

— Use of hands and arms

Posture

- how we stand

Use of glance

- eye direction
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Ekman’s primitive emotions

Happiness Surprise

Socia




Facial Action Coding System (FACS)

m 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
m Original use: descriptive
— coding of expressions from video recordings of interaction

m New use: generative

— Graphical/robotic facial animation

— Note: HUMAN faces; animators apply creatively to non-
human faces
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A smile according to FACS

m AU12

— Change in the
nasolabial furrow

— Change in the
infraorbital
triangle

— Change in the lip
corners
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Duchene smile

m AU12 (Lip Corner
Puller)

+

m AU6 (Cheek
Raiser)

m Associated with
happiness
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Static v dynamic

m AUs alone more useful for static
expressions

— When is an AU invoked?
— With what dynamics?

m What can be used to dynamically drive
facial expressions?
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Russell’ s classification

m Circumplex Model

o

90
of Affect —
— Russell 1980 A e ® ¢ ASTONISHED
AFRAID &, Cry 8 o EXCITED
m WO components ANNOYED o
displeasure FRUSTRATED ¢ o DELIGHTED
VALANCE
(2) arousal-sleep . . mpwoo
AROUSAL L = & . PLEASED
: = A. MISERABLE ¢ GLAD
m Adding a third: g
— Dominance SAD o
SERENE
. GLOOMY o ©
 To split anger DEPRESSED .A%ESTEENT
®
and fear “EATISFIED
WO PAD: Pleasure, CALM™ <,
(&, Arousal, Dominance DROOPY o
) TIRED efe SLEEPY
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Facial Expression

m Brow affected by both arousal and
valence

m Lowered brow TN
— anger, high dominance

m Raised brow = e ot
— sadness, low dominance
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Facial Expression

m Positive valence
~ e e
Low/Medium High arousal

m Negative valence

et I s TN 7
| Low arousal High arousal
& HERIOT
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Facial Expression

m Combination of all

Changes in valence

Negative valence, |
changes in arousal’

Positive valence,
changes in arousal
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Relevant work

m ROS BML realiser
(Rich&Sidner)

stroke_start stroke  stroke end relax

— Event-driven i B O-+O-+H0-1..
architecture using Petri N Brg Wikig livg w I
N ets speech-1 )

— Closed-loop execution
— Robot independent

. BML Petri Net
— Implemented in ROS ~ ——»] Plamner [ ———» Executor
— Open source | ?
‘ Control Signal =
] “ ) ontrol Signa sI_»v .: l
\@J == Events
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ROBOTS UNIVERSITY




Emotions and social signals

m Emotion
— Communicates internal state
— Motivates actions

m Social signal

— Has interactional semantics
e Reqgulatory (eg turntaking, back channel)
e Communicative — non-speech act
.« .a Simultaneous and overlapping
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Social signal processing in the
workplace
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Why robots?

Signal-to-noise ratio
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Controlling the Emys head

Joint Joint name
ql Neck pitch (rotation)
i g2 Head yaw (rotation)
Ry g3 Head pitch (rotation)
Jss i g4 Lower disc (rotation)
J a5 Upper disc (rotation)
q6 Left eyelid (rotation)
q7 Left eyebrow (rotation)
q8 Left eye (translation)
q9 Right eyelid (rotation)
ql0 Right eyebrow (rotation)
qll Right eye (translation)
So Ro
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Emys DOF AUs PAD (Boukrichaet | PA (Grammer & PA (Hadar, 2015) PA (Snodgrass,
al., 2009) Oberzaucher, 1992)
2006)
g7 and q10 AU1 (innerbrow Negative pleasure, | Low medium Negative pleasure,
(eyebrows) | raiser) negative pleasure, low high low arousal
dominance arousal
High arousal, Positive pleasure,
AU2 (outer brow positive Positive pleasure high arousal
raiser) dominance
Negative pleasure,
Negative pleasure, | Negative pleasure, med/high arousal
AU4 (brow lowerer) positive high arousal Low pleasure
dominance
g6 and g9 AUS (upper lid High arousal High arousal, High arousal Negative pleasure,
(eyelids) raiser) positive pleasure high arousal
Negative pleasure,
AU7 (lidstight) Negative pleasure med arousal
AU41 (liddroop)
AU42 (slit)
Negative pleasure,
AU43 (eyeclosed) Negative pleasure, | low arousal
positive
dominance, low
arousal
AU44 (squint) Positive pleasure,
AU45 (blink) med arousal
AU46 (wink)
g3 AU53 (head up) Positive
(head pitch) dominance

AU54 (head down)

Negative pleasure,
positive
dominance, low
arousal
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Expressions and AUs

t2>: Outer 3: Wink, 4: Upper
row oo

. . head left lid raiser,
raiser, lips 2w dro
part ] P

C .
% @  OtInner

@ brow raiser 6: Chin 7. Brow 8: Eyes
kéJ lower lip ! raise, head lowerer, closed, HERIOT
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Experiment 1: Example trial
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Proportion of responses

1.00-
0.75-
Evaluation
0.50-
0.25-
0.00-
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Experiment 2
Autism-Spectrum Quotient (AQ)

et s word in edgeways. =
1.1 prefer to do things with others rather than [ieinnty  tigaty
o8 my own. g apw 19,1 am fascinted by numbers. frtzsey
- o
3 do aad Pty —
m S R o :‘7 20 When I'm reading  story, I fiad it difficult 1o Pefsely
work out the characten’ intentions. poe
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said it impolits, even though I think itis el disturbed. il
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— 26,1 frequently find chat [ don't know how to  efimnely
£ When I'm reading » story, I can sasily keep 3 comversation going. hoe

imagine what the characters might look Bha.

T.1Gadteary bo &
someone it talking to me.

9. 1o fascinated by dates,

28. T usnally concentrate more on the whole

o g, L o sl o bk o€ icture,rther thas he sl desil,

W.laa
weveral different people’s coaversations.

11,1 find social siturtions eaty, 29, 1am wet very good af remembering phese

30,1 don't wsually notice semall changes in &
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o by situation, or 3 person’s appearance.

13, Twould rather go to a Bbrary than # party, 31 Thnow how to tell if someons lstenlag to me

it getting bored.
32,1 find it easy to do wore than ose thing st
once.
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Experiment 2: Example trial
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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

HERIOT

Socially 11 Competent %

JWAL'L

UNIVERSITY



Conclusions

m Designing social signals is tricky
— Context-dependent
e Where context is not just task

m Dynamic expressions support levels of
difficulty

m Eventual aim social signal practice in
workplace-related scenario
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Related work

m One-to-one employment = g
assistance programs boost
employability (Mawhood &
Howlin, 1999).

m Autistic children interact more
empathically with robots (Wainer
etal 2014¥

Fig. 2

H S I m u I a ti n g SOC I a I / WO r k Sce n a r I O S VR sc.reenshot of the interview scenar.io il.l whic.h the part.icipant (intervieweé) isl
questioned by the confederate therapist (interviewer) while the coach therapist (in the
W I th VI rtU a I C h a ra Cte rS I m p rOve doorway) observes and provides feedback
social skill outcomes of young

autistic adults (Kandalaft et al.,

Lo 2013).
\?z HERIOT
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Social skills training for high-
functioning adults with an ASD
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Pilot experiment in Glasgow
Science Cen’r_
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Robots and

m  Work with autistic children
shows this extends to

robots.
. Fig. 1 A subject interacting with Zeno. Markers used for motion
m Possibly because robots are e e
Slmpllfled, more predICtab|e, Zeno: Wijayasinghe et

and non-judgmental social
Interaction partners.

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

Co
SO @ RO Fig. 1 KASPAI ot and was developed Fig. 6 Four ssions that KASPAR can make.
roup at the University of Hertfordshire e Sy Rk ilﬁi“?f foo ey il sl e s e
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@ Springer Link search €

St International Conference on Social Robotics
ICSR 2017: Social Robotics pp 188-197 | Cite as

— Do You Think I Approve of That? Designing Facial
Expressions for a Robot
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Mentions Downloads

Part of the Lecture Notes in Computer Science book series (LNCS, volume 10652)
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Social

Therapy: Behavioural skills
training (BST)

m BST is a behaviourist training strategy
that involves stages of:

— Instruction
— Modelling
— Rehearsal
— Feedback

to teach a new skill.
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Targeting social skills for
employment

Reading
facial
expressions

Interacting
with others

Social
skills for

employme
nt

Coping with DSVE;LIF?Q
interruption feedback
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[ JTITOLTYTI N (YU [onovalors  Big ldeas

Edinburgh robot could help
autistic adults find work

17:16 Monday 16 October 2017

08:50 Tuesday 17 October 2017

Share this article

000

(‘ Arobot which teaches people key faclal expressions could
0 help boost the employment outlook for autistic adults,
So | researchers have claimed.
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