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Abstract: Our aim of using a pointing gesture in a human-robot interaction is to share spatial information
between a human and a robot. In this paper, we assume specific positions in a room as “spatial information.”
The purpose of this study is to establish a communication channel where “A robot makes a pointing gesture
and a human recognizes it.” To realize this, we investigated the following two points. First, when the robot is
pointing a specific coordinate, we investigated how precisely a human perceived the pointed position. Second,
we investigated whether the human perception error of the pointed position could be reduced by adjusting
the pointing coordinate of the robot. We instructed the participants to stand at the position 3.5m front of
the robot, then the robot pointed 6 points, and finally we measured the error between the pointed positions
and the perceived positions. As a result, the average error of the perceived angle was about —1 degree,
whereas the distance error was as large as about —545mm. We observed linear relationship between the
distance error and absolute distance to the pointed position. Then we adjusted the pointing position based
on a linear regression. As a result, the angle error reduced to —0.1 degree. The distance error also reduced
to about 235 mm, which was 43% smaller than the result without adjustment.
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Fig. 6 Size and parameters of the robot avatar.
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Table 1 Values of the parameters.

Parameter Symbol Value [mm]
Height of Stage Hitage 500,1000,1500
Height of Robot Avatar Havatar 258.0
Height of Robot Avatar’s eye Heye 172.1
Height of Robot Avatar’s arm Harm 101.5
Radial of Robot Avatar T Avatar 58.0
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Fig. 16 Example of human pointing.
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Fig. 17 Results (After adjustment).
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Fig. 18 Relationship of pointed distance and errors (After ad-
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Fig. 19 Relationship of pointed angles and errors (After ad-
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Table 3 Comparison of errors of pointing perception errors.

Before After
correction correction
Distance [mm] -545.92 -234.75
Angle [deg] -0.916 0.090
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OLLRESTHIEPLETDS.
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Fig. 20 Relationship between robot position and human posi-
tion (H: Human, R: Robot).

© 2015 Information Processing Society of Japan

5.76deg Th o7z,
CHHDORERNS, SEROMEmE LTIRARE TRy b
DS L7z Br B o R (M 12, M 13) LR TH DI LA
Gb. mdB, B2 kIR E R TR 3
DERIZOVT [E7 Y > ORESHMBRROA Bl | %
v, THSICHBENS S 2 & o7 (p < 0.001, H
FItREL —0.974). RICEVESHT & L, HEERIH 3 2
BEORAEIIOWTIRELOK (FFLEF) 100 THIED
At BEEFHV T L7288, t=7.223, p < 0.001,

[m]

| ‘ ‘ 3.5
Participant —Jz
6 5
< ) 2.5
@ 4 2
1
1.5
X
0.5
o s

20 15 1.0 05 Robot Avatar

21 HEEE (TR y Mg ARH)
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Fig. 24 Relationship of pointed angles and errors (Robot con-
dition).
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