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Action generation method for multi-party conversation system using multi-modal information based on machine
learning technique is proposed. Since data for conventional end-to-end training contains concrete system utterance
contents as output, systems depend on tasks and domains. The study proposes end-to-end system that generates
an action type, which is abstracted action. An action type is independent of conversation task, so the system has
high versatility. Data collection is conducted under Wizard-of-Oz manner, where a wizard chooses appropriate
action type and the utterance contents are generated from the existing modules automatically. The result of the
preliminary experiment conducted using the data collected shows effectiveness of our framework.

1.

.

[Matsuyama 15, Zhang 17, Shi 18b].

.

.

Hand-crafted

.

end-to-end

[Constantin 18, Shi 18a, Li 17, Vinyals 15, Serban 15]

end-to-end

Wizard of Oz WoZ

[Budzianowski 18, DeVault 15, Johansson 16] .

.

end-to-end

. WoZ

Wizard

.

.

: 27

katayma@pcl.cs.waseda.ac.jp

.

.

end-to-end

WoZ Wizard

Wizard

end-to-end

Wizard

[DeVault 15]

Wizard

Wizard

.

2. 3. WoZ

4.

. 5.

2. end-to-end

1 .

.

1

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

4J3-J-13-04



2.1

.

end-to-end

.

1 .

Dialogue-Act .

WoZ Wizard

.

2.2

.

. [Matsuyama 15]

.

1:

1:

-

3. WoZ

3.1 WoZ System
2

.

Wizard Wizard of Oz

.

WoZ

Wizard

.

.

. 2 Wizard

3 .

SOTA∗1 .

2

.

.

Wizard 3

.

Look Nod

Yes No Unknown

Wizard

2

. Wizard

Wizard

. Wizard 1

.

3.2
2 A B

1 2

web . Wizard web

3

2:

∗1 https://sota.vstone.co.jp/home/

2

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

4J3-J-13-04



3: Controller of Wizard

2:

Wizard

A S -

S A

A - -

B A Look B

2

Wizard 3

.

20 16 40

150

4.

4.1
3.2

.

4

2

speaker

end-to-end

xs
t ximg

t

LSTM hs
t LSTM

3: Wizard

,Yes,No,Unknouuwn

Look

Nod

4:

himg
t

ys

yimg .

Voice Activity Detection

.

.

4.2
3.2

. 10ms

energy,F0 ,MFCC .

50 .

dlib∗2

5 1 / 3

. 100 ms

10

4

Wizard

. WoZ

.

.

.

4.3
.

2 1

∗2 http://dlib.net/

3

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

4J3-J-13-04



5:

4:

Accuracy[ ]

62.07

92.08

92.34

2

40

10 . 4 .

. 6 .

B

. A B

A

5.

end-to-end .

WoZ

end-to-end

.

.

.

[Budzianowski 18] Budzianowski, P., Wen, T., Tseng, B.,

Casanueva, I., Ultes, S., Ramadan, O., and Gasic, M.:

MultiWOZ - A Large-Scale Multi-Domain Wizard-of-Oz

6:

Dataset for Task-Oriented Dialogue Modelling, CoRR,

Vol. abs/1810.00278, (2018)

[Constantin 18] Constantin, S., Niehues, J., and

Waibel, A.: An End-to-End Goal-Oriented Dialog

System with a Generative Natural Language Response

Generation, CoRR, Vol. abs/1803.02279, (2018)

[DeVault 15] DeVault, D., Mell, J., and Gratch, J.: Toward

Natural Turn-Taking in a Virtual Human Negotiation

Agent, in AAAI Spring Symposia (2015)

[Johansson 16] Johansson, M., Hori, T., Skantze, G.,

Hothker, A., and Gustafson, J.: Making Turn-Taking De-

cisions for an Active Listening Robot for Memory Train-

ing, in SOCIAL ROBOTICS, (ICSR 2016) :, No. 9979

in Lecture Notes in Artificial Intelligence, pp. 940–949

(2016), QC 20170125

[Li 17] Li, X., Chen, Y., Li, L., and Gao, J.: End-to-End

Task-Completion Neural Dialogue Systems, CoRR, Vol.

abs/1703.01008, (2017)

[Matsuyama 15] Matsuyama, Y., Akiba, I., Fujie, S., and

Kobayashi, T.: Four-Participant Group Conversation:

A Facilitation Robot Controlling Engagement Density

as the Fourth Participant, Computer Speech Language,

33(1):1-24. (2015)

[Serban 15] Serban, I. V., Sordoni, A., Bengio, Y.,

Courville, A. C., and Pineau, J.: Hierarchical Neural

Network Generative Models for Movie Dialogues, CoRR,

Vol. abs/1507.04808, (2015)

[Shi 18a] Shi, W. and Yu, Z.: Sentiment Adaptive End-to-

End Dialog Systems, CoRR, Vol. abs/1804.10731, (2018)

[Shi 18b] Shi, Z. and Huang, M.: A Deep Sequential Model

for Discourse Parsing on Multi-Party Dialogues, CoRR,

Vol. abs/1812.00176, (2018)

[Vinyals 15] Vinyals, O. and Le, Q. V.: A Neural Conver-

sational Model, CoRR, Vol. abs/1506.05869, (2015)

[Zhang 17] Zhang, R., Lee, H., Polymenakos, L., and

Radev, D.: Addressee and Response Selection in Multi-

Party Conversations with Speaker Interaction RNNs,

arXiv e-prints (2017)

4

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

4J3-J-13-04


