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Robot gesture mirroring

*

for building intimacy with human

Yuki Kurita

Abstract

This thesis proposes a gesture mirroring system for interaction robot. Gesture
mirroring is a known technique where humans or robots mimic the gestures of
an interlocutor to enhance the degree of intimacy. However, gesture mirroring,
whether by humans or robots, is known to cause discomfort when they are no-
ticed by the interlocutor. Therefore, we developed an adaptive gesture mirroring
system using a robot that changes its mimicry method according to how much a
human notices to improve the intimacy degree. In order to realize this system, we
first investigated the relationship between the noticing of robot mimicry and the
intimacy degree of the robot with interlocutor. We modified the robot mimicry
degree parameters of "Delay”, ”Extent”, and ”Frequency” in subsequent exper-
iments. As a result, the robot that performs gesture mirroring with a delay of
2 seconds was evaluated as having the highest degree of intimacy. In addition,
it was found that the detection of intentional imitation leads to a decrease in
intimacy. Next, in order to detect whether an interlocutor noticed mimicry, we
analyzed the gaze information of the interlocutor when s/he noticed that s/he
was mimicked. As a result, when the interlocutor noticed that s/he was mim-
icked, s/he might turn to the gesture s/he was imitating at before or after the

time s/he noticed his gaze. From these results, we demonstrated the feasibility

*Master’s Thesis, Graduate School of Science and Technology, Nara Institute of Science and
Technology, March 12, 2020.
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of an adaptive gesture mirroring system that uses human gaze to detect mimicry
and changes the mimicry method according to the noticing to improve intimacy

with humans.

Keywords:

Gesture mirroring, Human robot interaction, Intimacy degree, Eye tracking
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FT7T EFRIIZBIIAN—Fvlary b OIS A — &XfH

INR— PEIE [sec] | BIfEE: (%) | BHEE (%)
1 2 50 75
2 2 50 100
3 2 100 75
4 0 50 75
5 2 100 100
6 0 50 100
7 0 100 75
8(TE ) 0 100 100
YT VELE—VaY) X x x

F 8 HHIL: TaARY bOFFRLITN 2] 12812 KHEHE D p fi
UKL | E}EAH | ExE) | ExE | B | B | BiffE | HE

ExE A | 0.0127 - - - - - - B

I x ) 0.0193 1.000 - - - - - -

RS 0.0065 0.7372 0.5193 - - - - -
B =< 44 0.0083 0.6620 0.2760 | 1.000 - - - -
PR 0.0065 0.1118 0.0410 | 0.3799 | 0.5193 - - -
CARE 0.0065 1.000 0.7665 | 0.6620 | 0.5193 | 0.0475 - -
BRI 0.0065 0.5383 0.2334 | 1.000 | 1.000 | 0.6620 | 0.3604 -

56 R 0.0065 0.0127 0.0127 | 0.0454 | 0.0391 | 0.0705 | 0.0109 | 0.0233

#£9 HHEH2 TRy bOEER A IV TIEE> TV 1282 &M D pE

VXL | BT | ExE) | GBS | BixHH | BE | BifFE | BHE
B < ) < B 0.177 - - - - - - -
<) 0.177 1.000 - - - - } B}
X B 1.000 1.000 1.000 - - - - ;
By = 54 0.245 1.000 1.000 | 1.000 - - - -
TRAE 0.058 1.000 1.000 | 0.462 | 1.000 - - -
CHVLE 0.057 0.619 0.562 | 0.230 | 0.462 | 1.000 - -
B 0.041 1.000 1.000 | 0.291 | 1.000 | 1.000 | 1.000 -

FE R 0.015 0.046 0.081 | 0.033 | 0.032 | 0.245 | 0.148 | 0.245
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10 HE3: TA2uRy MEENLS SWEEIZRA 0] I[ZBT 2 &8 -OD p
[

YR L | ExBxB | ExE) | ExBE | B | BT | BifER | SHE
JE x Bl < $H 0.202 - - - - - - -
<) 0.323 1.000 - - - - ) B
T2 > B 0.873 1.000 1.000 - - - - -
By =< 54 0.030 1.000 1.000 | 1.000 - - - -
TRIE 0.024 0.617 1.000 | 0.556 | 1.000 - - -
Bps 0.089 1.000 1.000 | 1.000 | 1.000 | 1.000 - -
B 0.020 1.000 1.000 | 1.000 | 1.000 | 0.424 | 1.000 -

FEA A 0.086 1.000 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

F 11 HH4 TRy bOEBEIIDOIE S5 LWV 1282 KHMO pfE

UKL | ExEAH | ExE) | B | B | GBE | BifER | BE
TE > By < A 0.021 - - - - - - -
12 > B 0.046 1.000 - - - - - -
B 0.240 0.204 1.000 - - - - -
CPS | 0.021 1.000 1.000 | 0.361 - - - -
T 0.057 1.000 1.000 | 1.000 | 1.000 - - -
Bipg 0.046 1.000 1.000 | 1.000 | 1.000 | 1.000 - -
B 0.487 0.914 1.000 | 0.057 | 0.204 | 0.287 | 0.358 -

FER IR 1.000 0.226 1.000 | 1.000 | 0.128 | 1.000 | 1.000 | 1.000
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