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Overview

m Autism and SoCoRo
m Piloting facial expressions

m Using the Autism Quotient
guestionnaire

m Culturally-mediated interpretations
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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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Therapy: Behavioural skills
training (BST)

Instruction

Modelling

Rehearsal




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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Why robots?

Signal-to-noise ratio
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Facial Action Coding System

m A smile: AU12

— Change in the
nasolabial furrow

— Change in the
infraorbital
triangle

— Change in the lip
corners
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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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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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Designing expressions

m Emys DOFs -> feasible AUs

— Example:
e Eyebrows: AU1, AU2, AU4
m Literature mapping AUs to PAD values
— Hadar 2015
— Boukricha et al 2009
— Grammer & Oberzaucher 2006

v —Snhodgrass 1992
@, HERIOT
Socially 11 Competent % WATT

ROBOTS UNIVERSITY




Experimental work: Expressive
behaviour

1: Head up, 2: Outer brow 3: Wink, 4: Upper lid
jaw drop raiser, lips part head left raiser, jaw drop

Co

% @™" 5: Inner brow 6: Chin 7: Brow
A/ raiser, lower lip raise, head lowerer,
Socially 11 Competent d€PreSsor down chin raise head dowiiEl MTT
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Experiment 1: Example trial
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Proportion of responses
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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
T 1T Ttry to imagioe something, 1 fisd it very  [Mdsnn \hghdy
eay 1o create a pletwre n my misd. ppw  apw 31T don't particalarly enjoy resding fiction. Lﬁ
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£ When I'm reading » story, I can sasily keep 3 comversation going. hoe

imagine what the characters might look Bha.
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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
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131 tend to wotice decaids that ochers do
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32,1 find it easy to do wore than ose thing st
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Exp2: Expression recognition and autistic
traits

RFID tagged food
items

Like esponse boxes

)
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RFID reader e
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Participant Tablet

McKenna Peter E, Ghosh Ayan, Aylett Ruth, Broz Frank, Ingo, K., &
o Rajendran, T. (2018). Robot Expressive Behaviour and Autistic Traits. In
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Experiment 2: Example trial
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However... an effect of native
language

Table 1: Response Accuracy (% Correct) According to Robot ~ Table 2: Exponent B and significance values of optimal

Expression and Native language. model predictors.
EMYS AUs Native Non-native ~ Overall B SE  LowCI UppCl Wald
English English Intercept 545 1373 0410 94061 1.235
APPVOWI. Response accuracy 0378 0436 0.157 0877 -2.227°
Head up, jaw  76.47% 68.187% 71.93% Response time 0.922__0.041__ 0849 1,001 __-1.955.
drop - Friendliness 2912 0258 1797 4954 4144
Uppzr lid raiser, 94.11% 72.72% 85.96% Likeability 0342 0345 0075 09292 -5 382**4
Jaw crop Voice clarity L1174 0239 0724 1867 0672
Disapproval Interaction rating  1.652  0.231  1.058 2.637 2.163"*
. </ * ok P
Chin raise. head  88.24°% ey 78,049, Signif.codes:"." p < 0.1."p < 0.05. %*p < 0.01. **p < 0.001.
down
Eyes closed, 94.12% 86.36% 89.47% Peter E. McKenna, Ayan Ghosh, Ruth Aylett, Frank
head down Broz, and Gnanathusharan
Rajendran. 2018. Cultural Social Signal Interplay with
o Overll 88.247% 72.72% 81,587 an Expressive _
> @ Robot. In IVA 18: International Conferencg'on
-y Intelligent Virtual Agents (IVA I/I/I_ OT
- ’18), November 5-8, 2018, Sydney, NSW-A
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m Native-English ppts
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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

Socially 11 Competent

ROBOTS

Rating

00

l\)

4-

I Native English

. Non-native English
1-

O

\’b

Questionnaire item

HERIOT
SEWATT

UNIVERSITY



Similar pattern of performance?

m Group similarities in responses also of interest

m Ran a Kendall’s correlation between continuous
predictor variables
— Mean accuracy
— Response time
— Q'nnaire items

m v = 0.786, p < 0.05; both groups showed a
similar pattern of performance despite the

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

Emotion Intensit
AU17 ¥
Happy Very Weak
Surprise Weak
Fear R
ALJ10D1. “Medium”v”
“Disgust”\/
4 Strong
- Anger
Sad Very Strong

0 0.5 125s
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. . Robot Participant Participant Facial Descriptive | Percent of trials

y Qua litative Expression | Facial Response | Action Units (Ekman, Category

analysis using 1978)

FACS
* Do participants N/A Neutral 55%

mimic the facial

expression of _

Alvx? AU6 Check raiser

_yX_' _ AU 12 Lip corner

« Mimicry witnessed puller Positive 15.84%

. . el
in @ small number AU13 Cheek puffer

of trials; mostly to

i AU9 Nose Wrinkler
express either wstpeons | .
uncertainty or to Dresressis g
AU17 Chin Raiser

share a smile
 Participants mostly

AU4 Brow Lowerer

. . AU44 Squint
maintained a AU14 Dimpler Not sure 23.95%
neutral AU23 Lip Tightener
expression. AU25 Lips Part
Co
W @ ke Flgure. 5: Q.ualltat.lve assessme.nt of part1c1pant. expressive
&/ behaviour immediately following robot expression.
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Mimicry and native language

results

Table 3: Participant expressive behaviour (% of trials) accord-
ing to native language

Category ~ Native English ~ Non-native Y
English

Neutral 57.35% 51.76% 21.214™

Positive 14.71% 17.65% 0.703

Negative ~ 7.36% 1.18% 12,4107

Not sure  20.59% 29.41% 6.172°
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Signif.codes :"." p < 0.1. *p < 0.05. **p < 0.01. ***p < 0.001.
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Summary

Autistic traits did not affect participants expression
recognition

A caveat to this g'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
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