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Why agents withWhy agents with
personality/emotionspersonality/emotions

•• education and trainingeducation and training

•• entertainmententertainment

•• simulationssimulations

•• complex systemscomplex systems



Our focusOur focus

•• What role do emotions and personalityWhat role do emotions and personality
play in rational agentsplay in rational agents

•• How do these aspects make individualHow do these aspects make individual
agents and groups/societies moreagents and groups/societies more
effective? More reactive? More flexible?effective? More reactive? More flexible?

•• How do these aspects interact withHow do these aspects interact with
cognitive rational behaviour (beliefs,cognitive rational behaviour (beliefs,
goals, plans, etc).goals, plans, etc).



Major international projectsMajor international projects

•• The OZ project - Joe Bates, woggleThe OZ project - Joe Bates, woggle
world, CMUworld, CMU

•• Virtual Theatre - Barbara Hayes-Roth,Virtual Theatre - Barbara Hayes-Roth,
StanfordStanford

•• Alive - PattiAlive - Patti Maes Maes; virtual reality, MIT; virtual reality, MIT
•• Cognition and Affect - AaronCognition and Affect - Aaron Sloman Sloman,,

University of BirminghamUniversity of Birmingham
•• Jack project - NormanJack project - Norman Baadler Baadler, University, University

of Pennsylvaniaof Pennsylvania



Aims of PAC systemAims of PAC system

•• interactive environment forinteractive environment for
experimentationexperimentation

•• easy creation of worlds with objectseasy creation of worlds with objects
•• ability to populate world with ability to populate world with customizedcustomized

agentsagents
•• ability to easily modify agent emotionsability to easily modify agent emotions

and personalityand personality
FF at creation time, andat creation time, and
FF at at runtimeruntime

•• graphical outputgraphical output
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Cognition influences emotionCognition influences emotion

•• Goal(X) achieved -> happy(X)Goal(X) achieved -> happy(X)
•• Goal(X) failed -> sad(X)Goal(X) failed -> sad(X)
•• Goal(X) achieved by (Y) -> grateful(X,Y)Goal(X) achieved by (Y) -> grateful(X,Y)
•• Goal(X) thwarted by (Y) -> angry(X,Y)Goal(X) thwarted by (Y) -> angry(X,Y)
•• Goal(Y) thwarted by (X) -> guilty(X)Goal(Y) thwarted by (X) -> guilty(X)
•• ExpectExpect goal achieved -> hopeful goal achieved -> hopeful
•• Expect achievedExpect achieved and goal failed(X) and goal failed(X)
                                    -> disappointed                                    -> disappointed
(e.g. Dyer, (e.g. Dyer, Ortony CloreOrtony Clore and Collins, Bates) and Collins, Bates)



Emotion influences cognitionEmotion influences cognition

•• As trigger or context condition of plansAs trigger or context condition of plans
FF angry at X, and X has foodangry at X, and X has food
   steal X’s food   steal X’s food
FF hungry, and X has food and angry at Xhungry, and X has food and angry at X
    steal X’s food    steal X’s food

•• Adding or deleting goalsAdding or deleting goals
FF If X is grateful to Y, X may add goal to help YIf X is grateful to Y, X may add goal to help Y
FF Motivational Concerns (details follow)Motivational Concerns (details follow)

•• MetaplansMetaplans to reorder goal priorities to reorder goal priorities
FF if fearful goal to stay near group has higherif fearful goal to stay near group has higher

priority than explore goalpriority than explore goal



Emotion (directly) influencesEmotion (directly) influences
behaviourbehaviour

•• Observable characteristics e.g.Observable characteristics e.g.
FF facial expressions,facial expressions,
FF speed of movement,speed of movement,
FF posture …posture …

•• Reflexive action e.g.Reflexive action e.g.
FF extreme fear -> flight/fightextreme fear -> flight/fight



Cognition influencesCognition influences
behaviourbehaviour

•• Standard mechanisms of BDI style agentsStandard mechanisms of BDI style agents
FF plans,plans,
FF beliefsbeliefs
FF plan selectionplan selection
FF plan abortplan abort
FF ,,,,,,

•• PAC uses PAC uses dMarsdMars as the cognitive engine as the cognitive engine
which activates simulator behaviourswhich activates simulator behaviours



Motivational ConcernsMotivational Concerns

•• Equivalent to “major goal”, “permanentEquivalent to “major goal”, “permanent
goal”, maintenance goal, motivegoal”, maintenance goal, motive

•• Emotions are part of “concern realisationEmotions are part of “concern realisation
system”: recognition of threats andsystem”: recognition of threats and
opportunities with respect to motivationalopportunities with respect to motivational
concerns.concerns.

•• Examples: survival, stimulation, familyExamples: survival, stimulation, family
harmony, etc.harmony, etc.

•• Threats or opportunities lead to emotions,Threats or opportunities lead to emotions,
which in turn lead to actions (via goals).which in turn lead to actions (via goals).



Agent ArchitectureAgent Architecture
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Use of motivational concernsUse of motivational concerns

•• Application specificApplication specific

•• we only had a fewwe only had a few

•• require significant coding to watch forrequire significant coding to watch for
threats and opportunitiesthreats and opportunities
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Three projectsThree projects

•• Max and Max and FidoFido
FF 2 dogs, 1 timid, 1 aggressive, food, bowls2 dogs, 1 timid, 1 aggressive, food, bowls

•• Sheepdog projectSheepdog project
FF 2 dogs, sheep, 3 gates2 dogs, sheep, 3 gates

•• Lamp project (Lamp project (Luxor Luxor Jr)Jr)
FF parent and child lamp, ball, obstaclesparent and child lamp, ball, obstacles



Lamp project: backgroundLamp project: background

•• Luxo Luxo Jr animation by Jr animation by PixarPixar
FF very engagingvery engaging
FF appeared to have personalitiesappeared to have personalities
FF hand craftedhand crafted

•• Can we automatically generate somethingCan we automatically generate something
similar if we have a model of emotionssimilar if we have a model of emotions
and personality?and personality?



Lamp project: detailsLamp project: details

•• motivational concerns:motivational concerns:
FF parental concern (parent)parental concern (parent)
FF stimulation (child)stimulation (child)
FF safety (both)safety (both)

•• EmotionsEmotions
FF happyhappy
FF sadsad
FF angryangry
FF boredbored



Lamp project details:Lamp project details:

•• scenario:scenario:
FF world with sparse objectsworld with sparse objects
FF occasional random ball appearsoccasional random ball appears

•• plans and actionsplans and actions
FF wander aroundwander around
FF ball playingball playing
FF walkwalk
FF runrun



Lamp project: conclusionsLamp project: conclusions

•• Motivational concerns surprisinglyMotivational concerns surprisingly
effective in generating effective in generating interstingintersting
behaviourbehaviour

•• Rich and engaging scenarios despite veryRich and engaging scenarios despite very
limited optionslimited options

•• Complexity of result with simple inputComplexity of result with simple input
FF emotions helped provide variation andemotions helped provide variation and

complexitycomplexity



SummarySummary

•• Emotions and personality in agentsEmotions and personality in agents
interesting for a variety of reasonsinteresting for a variety of reasons

•• Some simple emotional models and useSome simple emotional models and use
in PACin PAC

•• These simple constructs able to generateThese simple constructs able to generate
engaging and interesting agentsengaging and interesting agents

•• (Graphics layer a major headache)(Graphics layer a major headache)


