
WP 7: Emotion in Cognition and Action

Lola Cañamero, UH 

2nd Plenary, May 24-27 2005, Newcastle



humaineWP 7: emotion in cognition & action 2

WP7: The context

Emotion in cognition & action … in multi-modal interfaces?

Emotion-oriented systems adapted to “human in the loop” …
externally observable features of emotional expression and behavior
BUT ALSOgrounding in models of underlying internal mechanisms

Two very good reasons:
To achieve long-term interactionsadapted to humans: provide 
autonomy and coherence to observed behavior of artifact, ground 
“believability”, “life-like” qualities
Contribute to the understanding of human emotions through 
synthetic approach that complements analytic studies



humaineWP 7: emotion in cognition & action 3

WP7 objectives

Scope: investigating / understanding computational models 
of emotion influences in cognition and action 

Enhance behavior & interactions of emotion-oriented systems
Feedback to emotion theorists (synthetic approach, 
operationalization)

Horizontal goals
Achieve shared understanding of basic issues and research topics

Key problems, conceptual issues & application scenarios
Critical analysis of approaches & systems (assumptions, dependencies) 
Analysis of needs and directions for future research and applications
Evaluation methods, scenarios, tools
Potential for cross-fertilization among disciplines

Set grounds to advance the state of the art (exemplar)
Disseminate achieved research results and gained insight
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Months 1-5 (D7b): state of the art, analysis (1)

Review of key achievements:
Emotion-based architectures (action selection, learning, memory)
Appraisal-based and cognitive systems
User modeling
ECAs and virtual environments

Key conceptual problems for emotion-oriented architectures:
Mechanisms underlying the involvement of emotions in cognition 
and action
Emotion elicitors (which factors activate those mechanisms?)
Emotions as cognitive modes
Relations among emotion, value systems, motivation and action
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Months 1-5 (D7b): state of the art, analysis (2)

Key integration challenges
Problems arising from theories and models (diversity, poor 
understanding)
Diversity of computational frameworks & modeling approaches

Embodied AI, dynamical systems
Symbolic AI
Hybrid systems
Social simulation

Key development goals
“Grounding problem” of artificial emotions => “meaningful” 
emotions?
Dissolving the “mind-body” problem
Untangling the “knot of cognition”: links emotion –intelligence
Measuring progress & the contributions of emotions to our systems
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Months 6-11 (D7c): approach to exemplar

Best approach to fulfill horizontal goals in our area:
Comparative approaches to emotion-oriented architectures: 
assumptions, integration challenges, and guidelines for future 
research

Key ideas:
“Comparative approaches”

welcome the diversity of conceptual and computational models and
frameworks
de-emphasize idea of a “unified” model for an emotion-based 
architecture (misleading goal at this point) -> complements “blueprint”

“Assumptions, integration challenges and guidelines for future 
research” 

stresses the nature of our principled integration effort in setting sound 
grounds
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Months 6-11 (D7c): elements of exemplar

Focused working groups, integration at various levels:
Element 1: Emotion in “lower-lever” cognition and action 

UH, GERG, CNRS EPML 38, KCL

Element 2: Emotion in “higher-level” cognition and action
Uni. Bari, France Telecom RD, GERG, CNR-ISTC, QUB, UA

Element 3: Bridging gap between “lower-” & “higher-level” C & A 
OFAI, HW, INESC-ID, IST, EPFL, USC

Element 4: Emotion in Social Cognition and Interaction
OFAI, UH, Paris8, MIRALab, DIST, DFKI

Output : 
Edited book
Reflection based on (proof-of-concept) designs and implementations
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The four elements …
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Element 1: Emotion in “lower-level” C & A

“Fast pathway” for processing and responding to emotion
Embodied AI (Perception-Action models); emotions “through the body”
Importance of developmentprocesses
Several robotic architectures & scenarios developed (see posters)

Mechanisms underlying emotional modulationof cognition & action: 
Hormonal modulation of basic robotic architectures (action selection)
Role of affect in (learning by) imitation
Critical analysis from psychology, neuroscience, philosophy
Principled design of robot architectures informed by theory (nature of 
eliciting stimuli, relevance and novelty, attention, pleasure)

Development of methods for analysis & evaluation(robotics, ethology)
Integration of disciplines (EAI, cybernetics, dynamical systems, 
ethology, neuroscience, developmental psychology, appraisal) 

Input to “mappings” (WP3)
Formal mathematical analysis(dynamical systems)

Visits from UH to GERG & MIRALab, EPML 38 to UH (conferences)
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Robotic platforms
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Some initial “modulated” architectures

Motivations

Mfatigue

Mcold

Bfeed

Bwarmup

Behaviors
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External Stimulus

Bumper Bavoid

Bsearch

=> Poster by Robert Marsh
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Imprinting and affect-based adapted interaction

=> Posters by Arnaud Blanchard, CNRS EPML38
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Measuring effects of emotions

0

10

20

30

40

50

60

70

80

90

100
0102030405060708090100

Temperature Deficit

E
ne

rg
y 

D
ef

ic
it

0

10

20

30

40

50

60

70

80

90

100
0102030405060708090100

Temperature Deficit

E
ne

rg
y 

D
ef

ic
it

Without Hormone With Hormone

ADJUST

Consume
W

Consume
B

INTER-
ACTION

MOVEWIGGLE

ADJUST

Consume
W

Consume
B

INTER-
ACTION

MOVEWIGGLE

Modulated Not Modulated

More directed 
towards “Move”

More directed 
towards “Adjust”

Internal analysis

External analysis (ethology)



humaineWP 7: emotion in cognition & action 14

Element 2: Emotion in “higher-level” C & A

“Slow pathway” for processing and responding to emotion
Symbolic AI (cognitive, BDI models); emotions through introspection

Discussions on BDI models and their extension to BDI&E
Evaluation of cognitive models of emotion activation, BDI&E

BDI models of emotions activated by events (OCC) in a decision-making 
process (e.g. car driving, Haptek agent player)
Evaluating them in terms of sensitivity to individual parameters and of 
uncertainty in the probability of emotion activation in a given condition
Extension to ‘HCI emotions’ (anxiety, frustration, satisfaction, etc)

Recognition and interpretationof emotional states of users (link with 
WP4)

Integrating recognition of emotion + (cognitive models for) interpretation of 
its causes in model of user
Recognize emotional state of users in natural language interaction
Call center application
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Element 3: Emotion in “bridging the gap”

The gap: coordination of “fast” and “slow” pathways?
Embodied emotion architectures (embodied robots): 

Good for low-level, pre-attentive accounts of emotion, fast reactions
BUT reactive -> subject to problems of local decision-making

Symbolic emotion architectures (rule-based systems):
Good for high-level appraisal-based accounts of emotion (planning, rich 
expectations and action sequences into the future)
BUT problems with sensor- and environment-directed (multi-task) processing, 
brittle and unreceptive to changes in the world

Our task: integrate both types of elements using a model of affect
emotion- & motivation-driven continuous planner (hybrid) architecture, 
extension of TABASCO
Focus on role of emotions in synchronization, coordination of “higher-” and 
“lower-level” modules

“Grounding ECAs” (link with WP6): towards model to generate(beyond 
portraying) emotional behavior in run-time
Conceptual clarification, analysis of “emotional potential” of scenarios
Visit from HW to ÖFAI, USC to ÖFAI
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Element 4: E. in social cognition and interaction

Modeling emotion in social contexts from the perspectiveof:
The individual in interaction -> notions of emotion and sociality?
The relationship (unit is pair/group) -> emotion & sociality?
Symposium at OFAI to discuss these issues, follow-up book

Guidelines for integration of emotion-oriented architecture (WP7) & 
expressive behaviors (WP6) – robots + ECAs

Low-level mechanisms in social interaction (contagion, imitation, 
“empathy”)
Mechanisms for social attention
Generation of socially meaningful expressive behaviors

Critical understanding of emotions in social dynamics: sociology + 
social simulation:

Emotions in the emergence of “informal” groups (“peers” vs “hierarchies”)
Emotions in the formation of “formal” groups (e.g. norms)
Interactions between moods and emotions in social dynamics
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Exemplar: Planned program of activities

Stage 1: Critical analysis of state of the art and needs
Months 1 - 18: iterations to define exemplar; uncover assumptions and needs
� “assumptions” questionnaire

� papers and discussion sessions
� WP7 session @ Plenary 2 => agreements on concrete challenges & outputs

Stage 2: Integration challenges and key development goals
Month 19: workshop, July (3), 4, 5, London

Months 19-30: theoretical and practical work on integration challenges
Months 31-39: theoretical and practical work on integration challenges

Stage 3: Conclusions and guidelines for future research
Month 40: start guidelines for future research; chapter proposals and abstracts
Month 43: drafts of chapters due
Months 44-48: chapters reviewed and revised; book to publishers M 48
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Dissemination & “external” activities

Symposium “Architectures for Modeling Emotion”, AAAI Spring 
Symposium, Stanford, March 2004
Symposium “Dimensions of Sociality”, Vienna, Nov. 2004
Symposium “Motivational and Emotional Roots of Cognition and 
Action”, AISB’05 @ UH, April 2005
Symposium “Mind-Minding Agents”, AISB’05
Co-organization (with WP3) symposium “Architecture of Computational
Models” at ISRE in Bari, July 2005
Special session at “User Modeling” 2005 conference
Co-edition (with WP6) special issue Humanoid Robots
Various press reports, numerous scientific articles published or submitted 
(e.g. contribution to special issue NNets “Emotion Understanding and 
Recognition”)
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Support to Network activities

Presentations (posters) at Plenary 1 & Plenary 2
Presentations at WP3 workshop: “Contributions from robotic models of 
emotions” & several “hands-on demonstrations”
Presentations at WP4 workshop: links wp7-wp4, Markov-based analysis
Presentations & posters at WP6 workshop (ToM, affect-based imitation)
Cross-WPs links (meetings in Saarbruecken, Geneva, Santorini, Paris):

WP3, blueprint; conceptual clarification
WP4, constraints from cognition-action to signals/signs processing
WP6, integration internal models-expressive behaviors
WP8, mental states underlying external manifestations of persuasion

Co-organization (with WP3) of symposium on architectures of 
computational models at Plenary 2, May 2005
Working visits (UH & ÖFAI to GERG & MIRALab, HW to ÖFAI, etc)
Support actions (sessions) to WPs 3, 6, 8 planed at workshop (July 2005)
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Imprinting and affect-based adapted interaction
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Imprinting to near stimulus



humaineWP 7: emotion in cognition & action 22

Imprinting to farther stimulus
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Adaptation based on affective interaction
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Interacting with humans


