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Study on Effect of User Interface on Orientation Expression
of a Robot that Supports Remote Instruction

JYUNICHI KOSAKA, ! HIDEAKI KUZUOKA,2 SINYA OYAMA13
and KEIICHI YAMAZAKI4

For a robot to supports remote instruction, it is desirable for it to support mutual obser-
vation between an instructor and an operator. For this purpose, our robot system mounts
a camera unit that has wide field-of-view and a head has pan-tilt mechanism. In this way,
an operator can monitor an operator’s orientation from the robot’s head orientation. Also
an instructor can monitor an operator’s orientation due to the wide field-of-view of a camera
unit. When a wide field-of-view camera is used, however, since an instructor does not have to
turn the robot’s head very often, the robot tend not to show a remote instructor’s orientation.
In order to verify this phenomenon we have conducted an experiment and analyzed the result.
Also we propose some solutions to the problem.
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Fig.1 An aspect and the equipment of a robot.
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Fig.2 Experiment of environment. (left) Instructor’s

side, (right) operator’s side.
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Fig.3 Horizontal field of view of three-camera unit and

an arrangement of objects.
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Table 1  Arrangement of a subjects.
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Fig.4 Average and standard deviation of work time.
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Fig.5 Average and standard deviation of operation time
before instructions.
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Fig.6 Average and standard deviation of screen
observation rate according to a direction.
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Fig.7 Anticipatory reaction. (left) Instructor’s side,

(right) operator’s side.

goboboooooooooo 3o 100 33bo000
400 600000 200000000000O00O0O
oboo00o10o0 33uo0oocooooooooo
oboooooooooboboooooooooooo
goooobooooooooooobooobooDo
gooog

ool coboooooooboooboooboobo
goooooooooooooao
002 0O000ooooooooooooooon

gobobooooooooobcbooobooo
gobooooboooooooo
ooooboooocooooboooboooooooo
gobooo0mobomoomoobooboooo
goboooooboooooboooboooooooooon
goooooobo2000000000000000
goboooooooooboooboooooooboobooobo
oboooooomooooooooooboooooon
gooobooboooooooooooooooon
gobooooobooobooobooOoooooobbooo
gobooooboooobooobooobooooooboooo
gooboooooooooooboooobbooooo
gooooobooooboooboooooboooooo
gobobooooooooboooooboooooon
gobooooooboooobooboooooboDo
goooobooooo0oooobDOobooooooooo
gooooooboooo20000000001000
oooooooooooooroood
O7000000000 AODOOOO0 BODOOOO
goooooboooobooooooooooooooo
O00A0O000O0O0O0OOCOOODOOOOOoOoOO
0000000 ooooooonACcOOooooooo
o000o0oooooooooDOoO0OBOOOOOOOO

goobOooooooooOb00o00oO0o0bOoOO00DO0000
goo0o0o0o0o0o0O0ooO0o0oOooOoOoO0oO0ooOoO0OO0O0booOo0o0
gooooO0oo0ooooooooOoooooooo



Vol. 45 No. 1

30.0
& 250 .
[l E
eﬁ 200 N
2 150 100
100

229

B

0.0

1EE SEMm

08 O0000O0OOOO0OODOOOOOO
Fig.8 Average and standard deviation of number of
times of anticipatory reaction.
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Fig.9 False anticipatory reaction. (left) Instructor’s
side, (right) operator’s side.
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Fig.10 Average and standard deviation of number of
times of false anticipatory reaction.
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Fig. 11

Swing a neck from side to side. (left) Instructor’s
side, (right) operator’s side.
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Fig.12 Average and standard deviation of number of
times of swing a neck from side to side.
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Table 2 An item of a question to instructor and

operator.
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