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Intelligence

e For long time, all definitions of intelligence revolved
around the abllity to use language and to solve logical
and mathematical problems, like in Intelligence
Quotient (1Q) tests;

e However, It Is a common observation that people
manifest a much wider spectrum of skills than those
assessed in 1Q tests;

e T
C

ne assumptions underlying the 1Q tests were finally
nallenged in 1983, when Howard Gardner published

i

s seminal book “Frames of Mind”.
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The Theory of Multiple Intelligences

“l...] Individuals possess eight or more
relatively autonomous intelligences [and]
draw on these intelligences [to] solve
oroblems that are relevant to the
societies in which they live.”

Davis, Christodoulou, Seider & Gardner, “The theory of multiple intelligences”, in “Cambridge Handbook of i‘ UIHV@I’SI'EY
Intelligence”, Sternberg & Kaufman (eds.), 485-503, Cambridge University Press, 2011. Social Al 0 G asgow



The Criteria

e [solation (high or low capacity

o Neural Substrate (speci

levels)

iC brain areas)

e Distinct Development (appears at specific ages)

o bvolutionary Value (it increases survival chances)

e Symbolic (it can be formalized)

e \Vleasurabllity (it can be measu

e Experimental

—vidence (it can

red)

0e observed)

o \Vental Substrate (distinctive cognitive processes)

Intelligence”, Sternberg & Kaufman (eds.), 485-503, Cambridge University Press, 2011.
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The Intelligences

e | inguistic (oral and written language)

e | ogical-Mathematical (abstraction / formalisation)
e Spatial (orientation and place recognition)

e Musical (sound recognition and generation)

o Naturalist (making sense of nature)

e Bodily-Kinesthetic (physical movement)
e [nterpersonal (social interactions)

e [ntrapersonal (Introspection and self-awareness)

Davis, Christodoulou, Seider & Gardner, “The theory of multiple intelligences”, in “Cambridge Handbook of i‘ UIHV@I’Slty
Intelligence”, Sternberg & Kaufman (eds.), 485-503, Cambridge University Press, 2011. Social Al 0 G asgow
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Interpersonal (Social) Intelligence

“An abllity to recognise and understand
other people’s moods, desires,
motivations, and intentions.”

Davis, Christodoulou, Seider & Gardner, “The theory of multiple intelligences”, in “Cambridge Handbook of i‘ UIIIV@I'SI'EY
Intelligence”, Sternberg & Kaufman (eds.), 485-503, Cambridge University Press, 2011. Social Al 0 G asgow



Intrapersonal Intelligence

“An abllity to recognise and understand
one’s own mMmoods, desires, motivations,
and Intentions.”

Davis, Christodoulou, Seider & Gardner, “The theory of multiple intelligences”, in “Cambridge Handbook of i& UIIIV@I'SI'EY
Intelligence”, Sternberg & Kaufman (eds.), 485-503, Cambridge University Press, 2011. Social Al 0 G asgow



Outline

* Intelligence and Social Intelligence
e Social Al: what and why
e Course Plan, Focus and Goals

if ' Un1ver51ty
Social Al e

of Glasgow



Mutual Vocal

Forward .-~

Posture ™~

Forward “a
/ Posture Social
Signals

Nonverbal R
Behavioral R
Cues / \
Interpersonal Gestures ------""--=""
Distance  “ceee . _aeT

Vinciarelli, Pantic and Bourlard, “Social signal processing: Survey of an 'i" iié University
Emerging Domain”, Image and Vision Computing, 27 (12), 1743-1759, 2009 Social Al 5 QfGlangW



Codes

Cues e Functions
------ Physical
'A'ttraCtlveneSS Appearance Formlng ) “~
Clothes, etc. ... ... . Impressnons
. -Expressions Face Expression- -
: Gaze, etc. Behavior Emotion
... Vocalisations, ._______Voice __________ Relational. ___
Prosody, etc. Behavior Messages
- S%h;ué?\?actr:é?\g’ Gestures and Deception -
BT Postures Management - -
Distances, ~~TTTttieeeemeeoomnnntTT
-.._Seating, etc. Space and PeIrDsolelilron ¥
Tt Environment i
Un1ver51ty
Rich d and McCroskey, “N bal Behaviors in Interpersonal Relations”, Allyn and Bacon, 1995 i‘ '
Icnmondad an cLroskey, onverpal benaviors | rper | \ Social Al 4 Q]L‘G asgow



Richmond and McCroskey, “Nonverbal Behaviors in Interpersonal Relations”, Allyn and Bacon, 1995
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The Three Problems

e Modelling: to investigate and outline principles and
aws underlying human-human and human-machine
Interactions;

e Analysis: to investigate and develop automatic
approaches for detection and understanding of
verbal and nonverbal behavioural cues;

e Synthesis: to investigate and develop automatic
approaches for the automatic generation of verbal
and nonverbal behavioural cues.
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Why Social Al?

‘It Al systems are indeed ever to walk
among us, they’ll have to be able to
understand that each of us has
thoughts and feelings and expectations
land] they’ll have to adjust thelr
pbehaviour accordingly.”

‘a €5 BA University

Hintze, “The four types of Al: what you need to know”, 2016,
of Glasgow

https://www.weforum.org/agenda/2016/11/the-four-types-of-ai-what-you-need-to-know
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Why Social Al?

“tasks that are difficult to automate |...]
will require [...] social intelligence.”

UK Government Office for Science, “Artificial intelligence: opportunities and implications for the future of decision making”, ;’.-'i E‘-.‘: A Universit
2015, https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/566075/gs-16-19- E - 1 Y
a— . | 7 of Glasgow
artificial-intelligence-ai-report.pdf Social Al e



https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/566075/gs-16-19-artificial-intelligence-ai-report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/566075/gs-16-19-artificial-intelligence-ai-report.pdf

Why Social Al

“[...] the [next] wave of computerisation
will depend on overcoming the
engineering bottlenecks related to
creative and social intellgence.”

Frey and Osborne, “Oxford Martin Programme on the Impacts of Future Technology”, 2013, i‘ UIHVCI’SI'EY
https://www.oxfordmartin.ox.ac.uk/downloads/academic/The Future of Employment.pdf Social Al 0 G asgow



https://www.oxfordmartin.ox.ac.uk/downloads/academic/The_Future_of_Employment.pdf
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The overarching goal of Social Al is to train the next generation of

experts in Artificial Social Intelligence; the Al domain aimed at
endowing artificial agents with social intelligence, the ability to deal
appropriately with users’ attitudes intentions, feelings, personality
and expectations.

http://socialcdt.org
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Main Specificities (1)

* |t IS about machines as much as it is about people: it
IS a technical discipline, but psychological knowledge
IS necessary to design an experiment;

e Data collection is part of the experiment: data are
often an integral part of the approach, you need to
collect data according to psychological knowledge to
make an approach effective;

* [nsight Is as Important as performance: whenever
nossible, developing insights about the psychological
oroblem is as important as achieving good
oerformance;
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Main Specificities (|I)

e Subjectivity anc
“groundtruth”

e Cultural differences:
ohenomena leave different traces in d
IN turn, the same behavioural trace Is
interpreted differently in different cultu

on and perception;

ambiguity: labels and ratings used as
are not objective because they result
from Interpretati

The same social and psychological

Ifferent cultures,
nerceived and

e3S.
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Course Plan

e The course covers the three major areas of Social Al,
namely modelling, analysis and synthesis;

* Modelling: scientific observation of behaviour (based
on ethology) and judgment studies, one of the most
common types of work in psychology;

e Analysis: an introduction to the main scientific an
technological questions to be addressed in a Social
Al analysis approach;

e Synthesis: an introduction to the use of cognition and
psychology as an interface for human-agent
Interaction.
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Course Plan
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Focus

e Aspects less likely to be covered In standard
technical education (Computer Science, Engineering,
Mathematics, Physics, etc.);

e Interdisciplinary loop between Al and human sciences
(osychology, sociology, etc.);

e Balance between
nsight (whenever

technological performance and

NOSsIble, we should learn

something about psychology and cognition);

o Approaches that involve both “Art and Science”, not
everything can be addressed “more geometrico” and
there are soft aspects.

of Glasgow
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(Goals

e [0 provide examples o

f how technology and human

sciences collaborate with mutual benefit;

e o identity the widest possible range of scientific and
technical questions that need to be addressed In

Social Al work;

e [0 outline Iimitations and challenges in the current

state of the art and, In
future research:;

e [0 describe practical ¢
human, possibly vulne

turn, possible opportunities for

nallenges in research involving
rable participants;

e [0 attract curiosity anc

Nnterest towards Social Al.
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Thank You!
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