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Background

Mood Dynamics

Instant Behaviors
Emotion

Facial expressions, gestures, etc.

Behavior Strategies

Mood
Decision-making, dialogue, etc.

( Mehrabian, A. 1996)

(Brave, S. and Nass, C. 2003)

[1 ] Mehrabian, A. 1996. Pleasure-Arousal-Dominance: A general framework for describing and

3 measuring individual differences in temperament. Current Psychology 14(4):261-292.
NANYANG [2] Brave, S. and Nass, C. 2003. Emotion in human-computer interaction. In Jacko, J. A., and
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Previous Works

 ALMA (Gebhard 2005)
— Virtual Emotion Center (VEC) - average of active emotions
— Pull and push

* (Zhang et.al 2010)

— Update mood in a weighted way

— Heuristically determined by the angle between emotion and
personality

[1] Gebhard, P. 2005. ALMA: a layered model of affect. In Proceedings of the Fourth International Joint
NANYANG Conference on Autonomous Agents and Multiagent Systems, 29-36. ACM.
.95\.? TECHNOLOGICAL [2] Zhang, J.; Magnenat-Thalmann, N.; and Zheng, J. 2012. Modeling emotions and moods in an
f‘/ UNIVERSITY  affective system for virtual human and social robots. Workshop of the 25th International Conference on
Computer Animation and Social Agents.



Motivation

 From Psychology

— “Temperament reflects the tendency of certain individuals to
exhibit particular moods with great frequency” (Brave and Nass,
2003)

— “Temperament is widely accepted to be the early state from
which adult personality develops” (Holder and Andrea, 2010)

e From HCI

— The agents with different personalities have different behavior
patterns

Mood - Behavior

Personality | == Dynamics Pattern

[1] Brave, S., and Nass, C. 2003. Emotion in human-computer interaction. In Jacko, J. A., and
5 @ 9 " " Sears, A., eds., The Human Computer Interaction Handbook. Hillsdale, NJ, USA: L. Erlbaum
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ke j\ll(’!\h)\lfkﬁ(\,’ Associates Inc. 81-96.
'93;/ UNIVERSITY [2] Holder, Mark D., and Andrea Klassen. "Temperament and happiness in children." Journal of
et Happiness Studies 11.4 (2010): 419-439.



Goal

« To enhance the believability of the autonomous agents,
the personality, as the nature of affects, should
characterize the mood dynamics of an agent by
determining the tendency of the mood
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Goal

* The expected mood direction approaches to the
personality direction after long enough time in
continuous interactions

— Expected mood direction = Tendency

— Continuous interactions
« Emotional events keep arriving one after another
« E.g.: agents at the service center

— Independent of the initial mood and the time span
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General Process of Mood Dynamics

Active Emotion
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Dialogue Manager A[0.0084713 | 2
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[1] Gebhard, P. 2005. ALMA: a layered model of affect. In Proceedings of the Fourth
International Joint Conference on Autonomous Agents and Multiagent Systems, 29-36. ACM.
[2] Zerrin Kasap, Maher Ben Moussa, Parag Chaudhuri, and Nadia Magnenat-Thalmann.
Making them remember-emotional virtual characters with memory. Computer Graphics and
Applications, IEEE, 29(2):20-29, 2009.



Our PCMD model

« Weight emotion-mood relationship

Vﬁ.‘f = Z (} ,[.I.;;Et'_

— Only depend on the emotion directions
and the personalities

— Independent of the initial mood and the
time span.

— All positive
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Continuous Interaction

« Consider an arbitrary time span [0, T]
« Event arrival ~ Poisson(4)

 Emotion direction ~ Directions of 22 OCC emotions
(Ortony et.al 1988)

* Emotion appraised intensity ~ U[0,1]

M(to)M(t:) M(ti-1) M(ty)

| | | | | | | > t
0t & - tpe1 b N T

t 1 (|

Ey E; Ex-1 Ej
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,.3‘31 w{},ﬁ,\,{kw(\,’ [1] Ortony, A.; Clore, G.; and Collins, A. 1988. The Cognitive Structure of Emotions.
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Algorithm

H(tg)/H(tr)lloo:  [[H(tk)]lo > 1
M= {H(f—fﬂ)*— H () lloo <1

where k=1,2,--- . N(T)

H(t)) =E[M(tk-1)] HymaUE[M(tg—1)|[+H v}
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Optimization

S
. 1
min  oi|y — P2+ of U3 + s[> —

st. purp>0,2=1.2,---.5,

1 Only depend on the emotion directions and the personalities
U Independent of the initial mood and the time span.
O All positive
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Experiment

* Design
— Interaction Conditions
« Event arrival; Emotion types; Emotion intensities

— Personality Conditions
« Personality & Initial Mood

« Tested methods
— Our PCMD model

— ALMA model (Gebhard, P. 2005)
— Zhang et. al.’s model (Zhang et.al 2012)

 Evaluation metric
— Direction closeness = cosine value

[1] Gebhard, P. 2005. ALMA: a layered model of affect. In Proceedings of the Fourth International Joint

NANYANG Conference on Autonomous Agents and Multiagent Systems, 29—3.6. ACM. . _

93‘? ECHNOLOGICAL  [2] Zhang, J.; Magnenat-Thalmann, N.; and Zheng, J. 2012. Modeling emotions and moods in an

) ;_j/ UNIVERSITY  affective system for virtual human and social robots. Workshop of the 25th International Conference on
Computer Animation and Social Agents.



Exp 1

e Goal

— Robustness over the random interaction
conditions Interaction

Conditi
« Procedures ondition
— Test the three models 200 times
— Fix the personality and the initial mood

P = (0.2343, —0.7720, —0.0737)".
M, = (0.5365, 0.4661, —0.3140)7"

— Each time, 2000 events are randomly
generated in 6000s.
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Exp 1

* First test

Mood Dynamics
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Proposed PCMD Model Closeness = (.9994

ALMA Model C'loseness = —0.6318

Zhang et al.’s Model

C'loseness = 0.5150
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Table 1. The direction closeness in the first test
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Exp 1

Different Conditions

 Robustness over interaction =
conditions o =3
, _ ==
— PCMD > Zhang et al.’s model .l -
(F = 4.879; F(199; 199) = 1.392; p
=0.01) O o2}
— PCMD > ALMA (F = 6.013; os| L
F(199; 199) = 1.392; p = 0.01) |
Our Method Amgtﬁzgw Zhang et.al Method
Models Measures
Proposed PCMD Model M =0.9717, 5D = 0.0297
ALMA Model M = —0.6388, SD = 0.0727
Zhang et al.’s Model M = 0.4957, 5D = 0.0655

Table 2. The direction closeness in the Exp. 1

NANYANG
@S5 TECHNOLOGICAL
'939 UNIVERSITY



Exp 2

« Goal
— Effectiveness for various personalities
— Robustness over the personalities and

initial mood
 Procedures
— Test the three models 200 times Personality
— Fix the simulated emotion condition Condition

corresponding to 2000 events

— Each time the personality and initial
mood are randomly generated as the
Input
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Exp 2

Different P & M0

« Effectiveness for various w T i —
personalities ol Rl
— PCMD > Zhang et al.’s model (t A
=14.014; t(199) = 2.345; p = 0.01) £ 0ol ;
— Zhang et al.’s model > ALMA (t ol ;
=18.913; t(199) = 2.345; p = 0.01) °?f 1 _
* Robustness over the M Moy
personalities and initial mood Models Meawres
- PCMD > Zhang et al's model (F= o =00 =0
360.442; F(199; 199) = 1.392; p = 0.01) = Zhangetal’sModel | M = 0.8271, SD = 0.1508
_ Zhang et al.’s model > ALMA (F = Table 3. The direction closeness in the Exp. 2

12.151; F(199; 199) = 1.392; p = 0.01).
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Conclusion

* Personality determines the tendency of the mood by
weighting the emotion-mood interactions

* The emotion weights can be solved by an optimization
problem and are independent of the initial mood and
time span

o Effective and robust in continuous interactions
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