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Development of Next-Generation Remote-Controlled Machinery System

Hiroshi Furuya Nobuo Kuriu Chiharu Shimizu

Abstract

Unmanned construction systems using remote operation technology have been independently developed
in Japan for construction in dangerous areas with the potential for secondary disasters due to debris flow.
However, remote operation based on remote control radio has issues and construction difficulties because of
the decrease in efficiency and the small amount of information available to the operator; these constraints
mean the operator must be skilled in performing operations more advanced than those for manned operation.
In order to solve these challenges, "Next-generation remote-controlled machinery system" has been developed
wherein wireless communication technology, the apparatus (the cockpit which can feel the state of the remote
controlled machine) and 3D images (i.e., a simple virtual reality system) are utilized; the effectiveness was
verified by using backhoes and a carrier. The construction efficiency of the system was verified by operation
of heavy machinery.

The results of the field test showed that work efficiency was improved 30% compared to conventional
remote operation and confirmed the usefulness of radio relay technology.
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Type of radio used in remote-controlled machinery system
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Equipment layout to the backhoe

(3 BEANOEENED
/ BEEE
(2) EsEhEE - -
VRUX=F®ILUPUT 1) Jvko=3

Fig. 6 MEMEMERICKBIT AHHEORE

Equipment layout of the remote control cockpit
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Wireless transmission system diagram
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Wireless standards in the system
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Remote control situation
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Comparison of cycle time
(Conventional remote control system vs. 3D system)
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Comparison of cycle time and work efficiency
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