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The WP7 Workgroup 3 Theme

Bridging the gap between lower- and higher-level
cognition and action

Focussing on action selection and decision making

Problems:
@ Diverse scenarios for affective architectures
o Differentiation between higher vs. lower levels

e Differing terminologies to describe components/processes
e.g. behaviour coordination vs. action selection
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The WP7 Wor up 3 Theme

Bridging the gap between lower- and higher-level
cognition and action

Focussing on action selection and decision making

Problems:
@ Diverse scenarios for affective architectures
o Differentiation between higher vs. lower levels

e Differing terminologies to describe components/processes
e.g. behaviour coordination vs. action selection

Goal: Identify systemic relations between
Scenario Characteristics - Architectural Designs - Emotion Theories
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The WP7 Wor up 3 Theme

Bridging the gap between lower- and higher-level
cognition and action

Focussing on action selection and decision making

Problems:
@ Diverse scenarios for affective architectures
o Differentiation between higher vs. lower levels

e Differing terminologies to describe components/processes
e.g. behaviour coordination vs. action selection

Goal: Identify systemic relations between
Scenario Characteristics - Architectural Designs - Emotion Theories

= Examples for terminological differences
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Existing Systems: Behaviour-based, Robotics,

Lower level: short time-scale, direct coupling
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Existing Systems: Behaviour-based, Robotics,

Lower level: short time-scale, direct coupling

@ Behaviour Coordination [AlthausChristensen2003]
behaviour: continuous translation from sensor input to motor output
task < composition of behaviours
behaviour arbitration vs. fusion, sensing C behaviour
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Existing Systems: Behaviour-based, Robotics,

Lower level: short time-scale, direct coupling

@ Behaviour Coordination [AlthausChristensen2003]
behaviour: continuous translation from sensor input to motor output
task < composition of behaviours
behaviour arbitration vs. fusion, sensing C behaviour

@ Two-resource problem [AvilaGarciaCafiamero2005]
action selection synonym for behaviour selection
motivational states, activity cycles
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Existing Systems: Behaviour-based, Robotics,

Lower level: short time-scale, direct coupling

@ Behaviour Coordination [AlthausChristensen2003]
behaviour: continuous translation from sensor input to motor output
task < composition of behaviours
behaviour arbitration vs. fusion, sensing C behaviour

@ Two-resource problem [AvilaGarciaCafiamero2005]
action selection synonym for behaviour selection
motivational states, activity cycles

@ Behaviour Synthesis Architecture Scenarios [BarnesEtAI1997]
behaviour pattern:
translation + utility function
one task (activity)
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Existing Systems: Behaviour-based, Robotics,

Lower level: short time-scale, direct coupling

@ Behaviour Coordination [AlthausChristensen2003]
behaviour: continuous translation from sensor input to motor output
task < composition of behaviours
behaviour arbitration vs. fusion, sensing C behaviour

@ Two-resource problem [AvilaGarciaCafiamero2005]
action selection synonym for behaviour selection
motivational states, activity cycles

@ Behaviour Synthesis Architecture Scenarios [BarnesEtAI1997]
behaviour pattern:
translation + utility function
one task (activity)
@ TAME [MoshkinaArkin2003]
behaviour assemblages, behaviour=action=activity
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Existing Systems: Behaviour-based, Robotics,

Lower level: short time-scale, direct coupling

@ Behaviour Coordination [AlthausChristensen2003]
behaviour: continuous translation from sensor input to motor output
task < composition of behaviours
behaviour arbitration vs. fusion, sensing C behaviour

@ Two-resource problem [AvilaGarciaCafiamero2005]
action selection synonym for behaviour selection
motivational states, activity cycles

@ Behaviour Synthesis Architecture Scenarios [BarnesEtAI1997]
behaviour pattern:
translation + utility function
one task (activity)
@ TAME [MoshkinaArkin2003]
behaviour assemblages, behaviour=action=activity

@ Cathexis [Velasquez1999]: Behaviour = goal-directed activity
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Existing Systems: Behaviour-based, Robotics,

Lower level: short time-scale, direct coupling

@ Behaviour Coordination [AlthausChristensen2003]
behaviour: continuous translation from sensor input to motor output
task < composition of behaviours
behaviour arbitration vs. fusion, sensing C behaviour

@ Two-resource problem [AvilaGarciaCafiamero2005]
action selection synonym for behaviour selection
motivational states, activity cycles

@ Behaviour Synthesis Architecture Scenarios [BarnesEtAI1997]
behaviour pattern:
translation + utility function
one task (activity)
@ TAME [MoshkinaArkin2003]
behaviour assemblages, behaviour=action=activity

@ Cathexis [Velasquez1999]: Behaviour = goal-directed activity

Higher-level Processes?
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Example: Leonardo
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Existing Systems: BDI, Planning, ...

Higher level: longer time-scales (prediction), loose coupling
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Existing Systems: BDI, Planning, ...

Higher level: longer time-scales (prediction), loose coupling

@ SPARK [MorleyMyers2004]
executor, beliefs, procedures, intentions, task expressions
actions: primitive vs. non-primitive
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Existing Systems: BDI, Planning, ...

Higher level: longer time-scales (prediction), loose coupling
@ SPARK [MorleyMyers2004]
executor, beliefs, procedures, intentions, task expressions
actions: primitive vs. non-primitive
@ EMA [GratchMarsella2004]

appraisal & coping, operate on causal interpretation of events
in terms of states and actions, plans & task network
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Existing Systems: BDI, Planning, ...

Higher level: longer time-scales (prediction), loose coupling
@ SPARK [MorleyMyers2004]
executor, beliefs, procedures, intentions, task expressions
actions: primitive vs. non-primitive
@ EMA [GratchMarsella2004]
appraisal & coping, operate on causal interpretation of events
in terms of states and actions, plans & task network

@ FearNot! architecture [PaivaEtAI2005]
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Existing Systems: BDI, Planning, ...

Higher level: longer time-scales (prediction), loose coupling

o SPARK [MorleyMyers2004]
executor, beliefs, procedures, intentions, task expressions
actions: primitive vs. non-primitive

@ EMA [GratchMarsella2004]
appraisal & coping, operate on causal interpretation of events
in terms of states and actions, plans & task network

@ FearNot! architecture [PaivaEtAI2005]

@ SimHuman [AvradinisEtAI2004]
hybrid behaviour architecture, low-level emotion, : b

goals/standards/preferences/expectations, ”
higher-level processes: appraisal of situations, -
belief revision, causal attribution, ;‘Q ‘
actions — ... — motivations (=
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Example from SimHuman
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Example from SASO / EMA
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Existing Systems: Frameworks, Interactive Narrative, ...

@ 3-layer architecture [Gat1997]
parallel processes, primitive behaviour/skill = transfer function,
constraints: minimal use of internal state, bounded (time/space)
sequencer: behaviour coordination
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Existing Systems: Frameworks, Interactive Narrative,

@ 3-layer architecture [Gat1997]
parallel processes, primitive behaviour/skill = transfer function,
constraints: minimal use of internal state, bounded (time/space)
sequencer: behaviour coordination

@ Behaviour-oriented design [Bryson2000]
behaviour groups related sensing & acting functions with state,
action/sensing — action patterns — competence — drives
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Existing Systems: Frameworks, Interactive Narrative,

@ 3-layer architecture [Gat1997]
parallel processes, primitive behaviour/skill = transfer function,
constraints: minimal use of internal state, bounded (time/space)
sequencer: behaviour coordination

@ Behaviour-oriented design [Bryson2000]
behaviour groups related sensing & acting functions with state,
action/sensing — action patterns — competence — drives

@ PSI [BartiDsrner1998] action regulation, motivator, modulator, motives
— intentions (run to achieve their goal)
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Existing Systems: Frameworks, Interactive Narrative,

@ 3-layer architecture [Gat1997]
parallel processes, primitive behaviour/skill = transfer function,
constraints: minimal use of internal state, bounded (time/space)
sequencer: behaviour coordination

@ Behaviour-oriented design [Bryson2000]
behaviour groups related sensing & acting functions with state,
action/sensing — action patterns — competence — drives

@ PSI [BartiDsrner1998] action regulation, motivator, modulator, motives
— intentions (run to achieve their goal)

o Gertie & WB [LoyallEtAI2004]
behaviour authoring, execution of goals — behaviours — acts
priorities/mutual exclusion/elaborate failures
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Existing Systems: Frameworks, Interactive Narrative,

@ 3-layer architecture [Gat1997]
parallel processes, primitive behaviour/skill = transfer function,
constraints: minimal use of internal state, bounded (time/space)
sequencer: behaviour coordination

@ Behaviour-oriented design [Bryson2000]
behaviour groups related sensing & acting functions with state,
action/sensing — action patterns — competence — drives

@ PSI [BartiDsrner1998] action regulation, motivator, modulator, motives
— intentions (run to achieve their goal)

o Gertie & WB [LoyallEtAI2004]
behaviour authoring, execution of goals — behaviours — acts
priorities/mutual exclusion/elaborate failures

@ ABL [MateasStern2004]
similar, multi-agent coordination
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Existing Systems: Frameworks, Interactive Narrative,

@ 3-layer architecture [Gat1997]
parallel processes, primitive behaviour/skill = transfer function,
constraints: minimal use of internal state, bounded (time/space)
sequencer: behaviour coordination

@ Behaviour-oriented design [Bryson2000]
behaviour groups related sensing & acting functions with state,
action/sensing — action patterns — competence — drives

@ PSI [BartiDsrner1998] action regulation, motivator, modulator, motives
— intentions (run to achieve their goal)

o Gertie & WB [LoyallEtAI2004]
behaviour authoring, execution of goals — behaviours — acts
priorities/mutual exclusion/elaborate failures

@ ABL [MateasStern2004]
similar, multi-agent coordination

= multiple time-scales, flexible coupling
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Example from Zoesis: Pearl Demon
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Thank you for your attention )
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