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Development of Retrofit Type Backhoe Remote Control System

(Second report: Improvement of operability and development of retrofit

sensing system)
O Koshi Shibata (Kyushu University), Yuki Nishiura (Kyushu University),

and Ryo Kurazume (Kyushu University)

Abstract : This paper presents the improvement of the retrofit backhoe remote control system we proposed.
The improved system consists of a remote control system and a remote sensing system. For the remote control
system, we worked on extending the movable range of the steering angle of the analog stick and implementing a
remote control function for the crawler. For the remote sensing system, we worked on improving the accuracy of
angle estimation and adding a self-position estimation using GNSS. We confirmed the operation of the developed
systems through experiments using a 2.9t backhoe CAT 320.
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Fig. 1: Overall view of the retrofit type backhoe remote
control system.
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Fig. 2: Overall view of the remote control system.
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Fig. 3: The embedded systems (Cat Command, Cater-
pillar Inc.).
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Fig. 4: Process flow of the retrofit sensing system.
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Fig. 5: The mechanism to move a lever to control the

crawler.
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Fig. 6: The new repeater in the remote control system.
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Fig. 7: Overall view of the new sensor module to esti-

mate angle.
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Fig. 8: The new enclosure of the sensing device.
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Fig. 9: The experiment using the backhoe operated
by the proposed system. The repeater (upper left), the
operator (upper right), the backhoe (CAT 320) (lower
left), and the screen on the operator’s display (lower
right).
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Fig. 10: The results of the experiment. The backhoe

was properly operated.
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