ABXRoHy bE&E  Vol.15 No.7, pp.1043~1049, 1997 1043

2 RN aEBEHOKXY bD
MENRY DT & B155RE

—x]

% M

% B R
B OR A BT W UM R E

@t:’. 2#3

m

® B M

Cooperative Transportation by Mutual Handling
of Two Autonomous Mobile Robots

Hajime Asama*!, Masatoshi Sato*?, Nobuyuki Goto*3,
Hayato Kaetsu*!, Akihiro Matsumoto®* and Isao Endo®!

A new type of cooperation called mutual handling is introduced in this paper, which enables a multi-robot system
to achieve an advanced functionality that cannot be realized by a single robot, and as an application of mutual
handling, a method of cooperative transportation for two autonomous mobile robots to climb over a large step by
operating each forklifts cooperatively is proposed, which cannot be overcome by a single robot. Then, a forklift
mechanism for mutual handling is designed, and two autonomous mobile robots equipped with the forklifts are de-
veloped. Finally, a cooperative transportation method in which two autonomous mobile robots are controlled based
on communication is presented, and the step-climbing motion by cooperative transportation is proved feasible by
showing the experimental results using the developed omni-directional mobile robots.

Key Words: Mutual Handling, Cooperative Transportation, Forklift, Omni-directional Mobile Robot, Communi-
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(a) B pushing A up

(b) A pulling B up
Fig.2 Step—climbing procedure
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Fig.3 Step-descending procedure
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Fig.4 Cooperative lifting mechanism
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Fig.5 Structure of the forklift mechanism
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CPU RW(IDC)
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M: DC Sarvo motor

E: Encoder

TG: Tachogenerator

IR: Infrared sensory system (LOCISS)

US: Sonar sensor system

RAW(IDC): Reader/Writer for an intelligent data carrier system

Fig. 7 Control system diagram
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Fig.8 Control process for cooperative transportation motion
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Fig.9 Experimental result in cooperative transportation mo-
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