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Lexical Entrainment in Human-Robot Interaction:

Can Robots Entrain Human Vocabulary?
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TAKAAKI AKIMOTO,? KATSUNORI SHIMOHARA !
and NORIHIRO HAGITAT?

In this paper, we focus on interaction of verbal information between a human

and a robot. Many studies discuss an importance of non-verbal interaction, for
it provides us a smooth communication with a robot. However, after all, what
we use to convey our meaning is verbal information, and so we believe that
consideration for this verbal interaction is also as important for achievement of
the smooth communication as the non-verbal interaction. This paper discusses
lexical entrainment in human-robot interaction, which is a phenomenon that
people are likely to adopt terms of their partners in dialogue. While the phe-
nomenon has been more studied in human-computer interaction, few studies
have been in human-robot interaction. To find lexical entrainment peculiar to
human-robot interaction, we exhibited situations where a human and a robot
have a dialogue about objects in an environment, and conducted verification
and evaluation experiments for lexical entrainment in human-robot interaction.
As the results, we revealed that lexical entrainment occurred in human-robot
interaction and measured how often it occurred in several situations. We expect
that our approach enables robots to improve performance of recognition of an
indicated object.

1. O0O00an

000000000000 0000000000000000000000000000
000000000000 0000000000000000Y000000000000
00000000000000000000000000000000000000000
O0D0O0D0OODHRIDOODOOOODOODOODOODO0?900000000000000000
0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000%2000000000000000000000000000000
000000000000000000 30000000000000000%0

O0D0DO0O0OHRIOOOODOOOOOOOODOOOOOODOOODOO0O0O000O00D
0000000000000 000000000000000000000000000
000000000000000007'900ne000000000000000000
000000000000000000000000000000070000 Ogawa O
000000000000 00000000000000000000000000000

flooooooooooooo

Graduate School of Science and Engineering, Doshisha University
t2 ATROODOOODOOODOOO

ATR Intelligent Robotics and Communication Laboratories

(© 2010 Information Processing Society of Japan



278 0O00O0O0O0OOO0OOO0OOCOOOOOOOOOOOOOOO

000000000000000000%00000 RobotMeme 10O 00000000
goboboobobooooboobobooboobooobobooboboboobobo

0000000000000 0000000%00000000000000000000

gooobooooooooboooooooooooooooboboobooooogoooonoa
goboooooobodooboooooooboboOooooobooOooonooo
gobooboooboooooooooboooobooOoOoOoOoooobooboOoOoboOoooooboo
oooooooooooobooooooooODOOOCOO0OO0OHRIOCOOOOOOOOO0OO
goooboboooooobooooooooobooOooobooboooOoOooobOOooDbDoOoobo
gbooobooooooooboooooboooobooobobobooboooOoboobooDo
goooooooooooooooooboboOoooboOoboOoooooDObooOooooDooboo
gobobooboooooooooooooboooooobooboOoooooboOoooDooboDOoObo
gboooboooooboooooboooboooboooooooooooboooooobooboooDo
gooooooooooooooboooooobooooobooboooOoooobooooooDoboo

O00000ooooooooRCID00ooooooo0ooco00ooooooooon

HRIOOOOOOODOOOODOOO

goooboooooooooooobobooooooobooooooooobooboooooDoboo
OooooooooHClOOOOoOooooooOoooooooooooboooooooo
goboooboooooooooboobooboooboboyRIODODOODOOODOODO
gooooboooooooooooooboooooooobboboobooooDbobobOobo
gooooooooooooooooobooboooboooooooOoboOooooboobOoooo
ocoobooboooooooooooboboboobOoooooo ERIDOOOOOOOOOOO
gobooooog

2. 00OoOoOOoO

2.1 0000
0000000000000000000000000000000000000000
0000000000000 D0000000000000OOVocabulary Problem 0 0
0000000000000 0000000000000000000000000000
00000000000000O00O0000to

000000000000000000000000000000000000™:13g

Brenmman 00 02000000000000000000000O0O0O0COOOO0ODOO

00o0oooooog Vol 51 No. 2 277-289 (Feb. 2010)

000000000000 0000D0000000000000Brennan0000000
Lexical Entrainment 00 000 0000000000000 0D0O0OO0ODOO0ODOOOO
0000000000000000000000000'0

0000000000000 0000000000000000000 10000000
000D0000000D0001000000000000000000000000000
000000000000 00000D000000000 =0000000000000
0000000000000 0000000D000000000000000000000
Brenmnan 1000000000000 000D000DO000000OOOOeg. 0O0ODO
0000000000 0000000000000000000000000000000
oDooooo

0000000000 MOD000000000000000000000000000
000000D0000000000000000000000000000D0000 O
O0O0DHCIOOODOOOODO000000000000*0Brennan 00000000
000000000 Wizard-of-Oz000Woz0ODODOODOOOODOO0DOODOOOO
0000000000000000000000000000™000 Gustafson 000
0000000000000 D0000000 WoZDODOOODOOODOOOODOOoOooo
0000000000000 0000000000000000000000000000
00000000000 TomkeDOOODOODODOO0OO0D0OO0OO0O0O0O00O00O00O0O
0000000000000 0000000000000000000000000000
000000000000 0000000000000000000000000000
000000000000
OO0O0DHCIODOODOOOOOOHRIOODOOOOOOOOOOOO0OO0O0Y®oooooo
00000000000000000000000000000000000000000
00000000000000000000000000*29000 Shinozawa 0000
000000000000000000000000000000000002Y0000
O0O0OO0OHRIOODODODOOOOOOOOOOO0O000O0O000000000

2.2 00000000000 O00DO0DOOOOOO
0000000000000D000000000000000000000000000

x1 0000000000000000000000000000O00000O000HCIO0OO0O 1000000
ooooooOoooooOoOooOO00oO0ooOoOoOooOO00oO0ooOO0OoO0OOO00oO0OO0OoO0OObO0OO0O000 10000
000000000 Brennan 00 Conversencell 0 O [T Tomko 0 O Shapingd 00 M O0O0O0O0O00O

(© 2010 Information Processing Society of Japan



279 0O00O0O0OOOOOO0OOCOOOOOOOOOOOOOOO

0000000000000 ooogggo Hergooooooooo
gooooooooooooooboooooobooooooDbbobbooooDbooOobo
0000000000000 00000000000000000000Y 000000
gobobooodooboooooobooooooobodo2o0obo0ooboooooooo
obobobooooooooooooooboobo200000000O00000bOOo0OoOooDoa
goboboobooooooobocdoooooooboooooooboooooooooooooboo
goooobooooooooooooooobooboOo0o0ooooboOoCobobOobOOOODbObo
Ooo0ooooooooOoOooOboo0o0o0ooOoooooOOHRIOODOOOOOOOO0OO
goooobooooooooooooooooooboooboooooooDoobOoooooDoon
goboooooooon
goboooooooboooooooooobooooooOboOooooboobooooDbobooOoboo
gooooooooooooooboooooooooobooobooooooboooooonoo
gobooboooooooooooobooooooboooooboooboooooooboooOooboo
goooooooooobooobooooooobooooooooboobOoooboooooobo
goooooooooooooooooboooooooooooboooOoooooDooODbo
goooooooooooooooooooboboobooooooooooDooooooDbobo
goooobooooooooooooooooob0ooobooooooDoooooooDono
goboooooobooooboooobooooobooo
goooooooooooobooooooobooooooboooooboooboooDobo
goooooooooooobooooooooboooooobboooooDbooDboOooDbbo
goboboooooooboooooooboobooooobooooooooooooooonoa
gooboboobooooooooooooooooobooboooooooooooobooooa
gooobootooooooooob 1oooooobooooooobooooOoooooooo
goooooooooooooooboooooboooooooboooOooooooooboonoo
goooooobooooooboooboooooooboobooooooboOoobooooooboo
goooooooooooocoooobooboOboOooobooobObooOoooooDoDbOonoo
goboooooooooo

2.21 OO0OO0OO0OO0OOOOO
HRIOOOOOOOODOOOOOOOOOOOOOoooooooooOOoOObO 20000
goooao

o IO00OO0OOODOOOODOOOOOOODOOOODO

00o0oooooog Vol 51 No. 2 277-289 (Feb. 2010)

!

01 000o0o0ooooo
Fig.1 Entrainment to a certain word.
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Fig.2 Entrainment to a certain category.
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Fig.3 Images in the experiment.
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Fig.4 The environment of the experiment.
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Table 2 Description of the Japanese books and the confirmative terms of them (multiple types).
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Table 3 Description of the Japanese books and the confirmative terms of them (only color type).
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Fig.6 The type of the indication before subjects receive the confirmation (Session 1) and after

they received the confirmation (Session 2).
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Table 4 The number of the indications including the confirmative terms.
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Fig.7 The type of the indication when the robot confirmed by use of the many types of terms
(Conditionl) and the color type of them (Condition 2).
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