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Having emotions is essential for robots to understand and sympathize with the feelings of people. In addition,
it may allow the robots to be accepted into human society. The role of emotions in decision-making is another
important perspective. In this paper, a model of emotions based on various neurological and psychological findings
that are related to empathic communication between humans and robots is proposed. Subsequently, a mechanism
of decision-making that is based on affects using convolutional LSTM and Deep Deterministic Policy Gradient is
examined.
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(a)Affect values

(b)The output of the intermediate layer in policy network visualized with PCA

3:

Journal of Personality and Social Psychology, Vol. 30,

No. 4, pp. 510–517 (1974)

[Ekman 71] Ekman, P. and Wallace, F. V.: Constants

across cultures in the face and emotion, Journal of per-

sonality and social psychology, Vol. 17, No. 2, pp. 124–129

(1971)

[Hieida 17] Hieida, C. and Nagai, T.: A Model of Emotion

for Empathic Communication, Companion of the 2017

ACM/IEEE International Conference on Human-Robot

Interaction, pp. 133–134 (2017)

[Lang 99] Lang, P. J., Bradley, M. M., and Cuthbert, B. N.:

International affective picture system (IAPS): Techni-

cal manual and affective ratings, Gainesville, FL: The

Center for Research in Psychophysiology, University of

Florida (1999)

[Ledoux 98] Ledoux, J. E.: The Emotional Brain: The

Mysterious Underpinnings of Emotional Life, Simon &

Schuster (1998)

[Lillicrap 15] Lillicrap, T. P., Hunt, J. J., Pritzel, A.,

Heess, N., Erez, T., Tassa, Y., Silver, D., and Wier-

stra, D.: Continuous control with deep reinforcement

learning, arXiv preprint arXiv:1509.02971 (2015)

[Masuyama 15] Masuyama, N. and Loo, C. K.: Robotic

emotional model with personality factors based on

Pleasant-Arousal scaling model, In Robot and Human In-

teractive Communication (RO-MAN), 2015 24th IEEE

International Symposium on. IEEE, pp. 19–24 (2015)

[Mnih 14] Mnih, V., Heess, N., Graves, A., and

kavukcuoglu, K.: Recurrent Models of Visual Attention,

in Advances in Neural Information Processing Systems

27, pp. 2204–2212 (2014)

[Pentland 08] Pentland, A. S.: HONEST SIGNALS —How

They Shape Our World—, The MIT Press (2008)

[Picard 97] Picard, R.: Affective Computing, MIT Press.

Cambridge (1997)

[Woo 15] Woo, J., Botzheim, J., and Kubota, N.: Verbal

conversation system for a socially embedded robot part-

ner using emotional model, In Robot and Human Inter-

active Communication (RO-MAN), 2015 24th IEEE In-

ternational Symposium on. IEEE, pp. 37–42 (2015)

[Xingjian 15] Xingjian, S., Chen, Z., Wang, H., Yeung, D.-

Y., Wong, W.-K., and Woo, W.-c.: Convolutional LSTM

network: A machine learning approach for precipitation

nowcasting, in Advances in neural information processing

systems, pp. 802–810 (2015)

[ 14]

, , Vol. 32, No. 8, pp. 666–677

(2014)

[ 16] —

—, , Vol. 31, No. 5,

pp. 710–714 (2016)

[ 99] ,

WAMOEBA-2 ,

, Vol. 65, No. 633, pp. 166–172 (1999)

[ 16] , , Restricted Boltzmann

Machine , 30

, pp. 1O5–OS–22b–2 (2016)

4

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

2G4-02


