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A Method of Generating Facial Expressions for
Negotiation Agents by Using Bayesian Network

MASAHIDE YUASA ,# YOSHIAKI YASUMURA t and KATSUMI NITTA t

In this paper, we propose a tool for generating facial expressions of animated agents, which
negotiate through a computer network. This agent learns a user’s tendency to select facial
expressions of the animated agent. After learning it, the agent automatically generates the
facial expressions and negotiates with the others instead of the user. In order to learn the
tendency, the tool uses Bayesian Network, which includes a transition of emotional states
effected by the proposals and facial expression from the opponent. By using the tool, the user
can reduce a cost of selecting facial expressions. Finally, the experimental results show that
the tool can generate the facial expressions appropriately instead of the user, and deals with
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individual differences by learning.
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Fig.1 GUI for negotiation through a computer
network.
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Fig.2 Architecture of the agent.
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Fig.3 Emotional states of A, when A receives a
proposal and a facial expression from B.
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Fig.4 Generation of facial expressions by using
Bayisan Network.
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Fig.5 Facial expressions. (Upper: COOL, HAPPY,
ANGRY, Lower: SAD, SURPRISED)
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Table 2 Example of proposals and facial expressions.
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DVD-1 | 152,000 | 145,000 143,000
COOL SAD ANGRY

DVD-2 | 152,000 | 150,000 145,000
SAD | HAPPY | SURPRISED
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COOL | HAPPY | SURPRISED

BAG-2 | 158,000 | 140,000 129,000
SAD COOL COOL

PS2-1 24,500 23,800 23,000
COOL | HAPPY ANGRY
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Table 3 Examples of case data.
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Table 4 Evaluations of proposals and feeling against
opponent. ((S1)0 (S9) are same as Fig.3)
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Fig.6 Bayesian Network when probabilities of input
nodes are uniformed.
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Fig.7 CASE: Proposal Node=(-)0 Face
Node=(ANGRY).
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Fig.10 Inference of opponent’s emotional state.
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