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Support of Remote Collaborative Work  
by Mutual Surrogates System 

 

NAOKI KATAYAMA1, a)� RYOSUKE TAKATSU1   
TOMOO INOUE2� HIROSHI SHIGENO3 

 
Abstract: In physical cooperation work in which we move in a space such as sports dance, theater, the worker decides the 
behavior according to the positional relationship with the opponent, so the workers need to grasp the positional relationship of 
each other so as not to be inconsistent. In these collaborative works, a system that can present the positional relationships as 
needed to both workers at remote locations is necessary. Therefore, in this research we propose support for remote cooperative 
work by interactive surrogate. We prepare a surrogate robot that moves to the remote place according to its own movement and 
can acquire the first person view video. By bidirectional immersing in a remote place, it is possible to design a positional 
relationship to be presented to both workers by presenting the space in front of the other party. Presenting equivalent information 
to both workers by the system can be expected to reduce discrepancies in recognition among workers. We confirmed that there is 
little discrepancy in grasping the positional relation when communicating by the evaluation experiment, compared with the case 
of doing a surrogate. 
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Fig. 1� System Configuration 
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Fig. 2� Surrogate robot created 
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Fig. 3�  Acquire relative position and orientation 
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Ô 4� iRobot Create2,³ǧzćǠzÐǙ 

Fig. 4�  Forward / reverse / rotation of iRobot 

 
Ô 5� �ņƩ,Ë�+È?�&wjZ^,Ë�ÞĹ 

Fig. 5�  Changing the orientation of the robot according to the 

direction of the operator 

+ȕ�ņƩ,ƶŽ�< HMD (wjZ^+Â;�� Oy

^w{s,�ƥȕË�,Āŉ
:ȕ�ƥÈ?�Ů,Oy^

w{s,Āŉ@Ă	 �@�=�=,Āŉ(�& PC �

ǈǏ�<9
+� Ȗ�,9
+�<�('ȕǬǼ 2ÖŢ

Ƕ'^sZJyLIos*),ǯƥ�ų*#&6ȕ�ƥÈ

?�Ů,Oy^w{s,�ƥ(Ë�@È?�<!�'ȕƋ

Ƕ§,wjZ^ȕOy^w{s,Āŉ@|Ƭ��<�(�

'�<Ȗ 

4.3 \'������1CO*  

� wjZ^,�ƥ-û+ǬǼÖ,�ņƩ,�ƥȕË�+È

?�&¸�Ȗ�ÐƇ¸wjZ^(�&Ů	 iRobot Create 2

-ȕùÆ0,ÐǙ(³ǧƇ¸ȕćǠƇ¸�Ʋ�<ȖgwL

smyL+9;ȕ�500mm/s�500mm/s ,�ď,ÐǙǤÿ@

Æ,ǘǜȕù,ǘǜ�=�=+ǃë�<�(�'�<ȖÔ

4 ,9
+ȕ�ı,ǘǜ+³ıË+Ǥÿ@��<(wjZ

^-³ǧ�ȕ�ı,ǘǜ+ć>ıË+Ǥÿ@��<(ćǠ

�<ȖwjZ^@ÐǙ��<ÚÈ-ȕùÆ,ǘǜ+�=�

=Ǣ,Ǥÿ@
�<�('ȕwjZ^-Ƈ¸���,Ú'

ÐǙ�<ȖŀSU\n'-ȕ�,³ǧzćǠzÐǙ+Ȅŏ

@¶� Ũđ@ŨŘ+ċ�&®;Ļ�<�('wjZ^@

²ĉ�&	<Ȗ�Ð,ìƶ'-ȕIos,ħ=*)@ƨĒ

�&wjZ^,Ǥÿ- 150mm/s (� Ȗ 

� �Ðȕ2 ÖŢ�=�=+ǯƥ� «ūŮ PC -ȕ|ı,

PC@Q{dȕ6
|ı, PC@KsDBy^(� Socket 

ǣ�@Ů	& 0.2 ƅ+ 1 Ð�ƥĎÙ@ǡ;È
Ȗ�ƥ7Ë

�,ĎÙ@Ã�Â<(ȕwjZ^(�ņƩ,Ë�,�=( 

 

Ô 6� SU\n@�Ů�&	<Ô 

Fig. 6�  State of using the system 
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Fig. 7�  Experiment environment 
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Fig. 8� The conditions of an experiment 
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Fig. 9�  The distance between two people in each pair of experiments 
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