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Construction of the Mental Model for Humanoid Robots
- Introduction of Consciousness and Behavior Model -
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Abstract - The authors believe that it will be necessary for personal robots to react to the several stimuli sensed from the
environment in order to realize natural interaction between human and robots. And, robots have to change their behavior through
their learning if the result is not proper. Therefore, we introduced the consciousness and behavior model for humanoid robots to
Emotion Expression Humanoid Robot WE-4RII (Waseda Eye No.4 Refined II) developed in 2004. WE-4RII can react to the stimuli
sensed at the same time and, change its behavior according to its consciousness and learning.
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Fig. 1 New Mental Model for Humanoid Robots
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[ : Total Amount of Consciousness

K7 : Consciousness Amount Coefficient

E, :Activation Component of Emotion Vector
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BR_SHR =1—107" "5 “4)
BRfSER = BRfSHR : BRfK
r_sErR [] Reinforcement Behavior Potential

&_sHR [] Reinforcement Habit Strength
Bp x [0 Reinforcement Incentive Motivation

B
B
Npr [0 The Number of Reinforcement

kgr [ The Coefficient of Reinforcement
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BP_SHR =1-107"w"r

)

P_SER — BP_SHR 'BP_K

B
B, ser O Punishment Behavior Potential
By _sur O Punishment Habit Strength

B

P_K [ Punishment Incentive Motivation
Mgp [0 The Number of Punishment
ksp 0 The Coefficient of Punishment
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Bor = Br sir = Bp sir (6)
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Fig. 3 WE-4RII
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B, : Behavior Evaluation Matrix

ksz : Pleasantness Evaluation Coefficient

k... : Need Evaluation Coefficient

o]

N
N  :Need Matrix

E : Pleasantness Component of the Emotion Vector
K, ‘Time Effects Coefficient
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Fig. 4 Result of Consciousness
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Fig. 5 Behavior Potential Transition
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Fig. 6 Result of Behavior change
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