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Development of a Teleoperation system with Haptic Image for Underwater Backhoe

Taketsugu Hirabayashi '™

Hiroaki Yano™ Hiroo Iwata™

Abstract - Mechanization of diving operations is necessary for safer and more efficient underwater construction
works in port areas. Teleoperated underwater construction machines are under developing. The detection system as
well as the operation one is required for these machines. The problem is that the conventional TV camera system is
useless in water because of turbidity. Haptic information is introduced to help controlling construction machines
substituting for visual information. We examined the ability of machine experimentally on a real sea area.
Experimental results show that accuracy of leveling are +17cm+8cm, and the construction efficiency of the system is
25.6 ni/h . Tt is proved that the concept of authors’ proposed system is enough effective for the operation in such
turbid water as visual information is not available, and it has sufficient performance for actual construction works.
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Fig.1  Trimming Work of Rubble Mound by Diver
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Fig.5 Force Sensor (for Land model)
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Fig.7 Generation of Haptic Image from Contact information
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Fig.11 Experimental Result of Bucket Coordinates
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Fig.14 Working Range of Experiment
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Table.1 Result of Trimming Rubble Mound(onboard)

AVERAGE| Standard | \pay MIN
deviation
Initial form 572 106 808 288
Work result 306 19 391 243

F2. Py UEBRERGERERE)
Table.2 Result of Trimming Rubble Mound(teleoperate)

AVERAGE| Standard |2y MIN
deviation
Initial form 559 98 839 246
Work result 280 23 384 194
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Fig.15 Situation of Work Result
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19. 1EERO¥ =D v PR
Fig.19  View of the Mound after the Work
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