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Study on the design and the control of an underwater construction robot for port

construction
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Abstract - There are many eflorts to mechanize the process for underwater port construction due to the severe and adverse working
environment. This paper presents an underwater construction robot to level rubbles on the seabed for port construction. The robot is
composed of a blade and a multi-finctional arm to flatten the rubble mound with respect to the reference level at uneven terrain and
to dig and dump the rubbles. This research analyzes the kinematics of the blade and the multi—finctional arm including track and swing
motions with respect to a world coordinate assigned to a reference depth sensor. This analysis Is conducted interfacing with the position
and orientation sensors installed at the robot. A hydraulic control system is developed to control a track, a blade and a multi—fimctional
arm for rubble leveling work. The experimental results of rubble leveling work conducted by the robot are presented in land and subsea.
The working speed of the robot is eight times faster than that of a human diver, and the working quality is acceptable. The robot is
expected to have much higher efliciency in deep water where a human diver is unable to work.

Key words - underwater construction robot, underwater port construction, rubble leveling, blade, multi-finctional arm, hydraulic control
system
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Fig. 1 Underwater construction robot for rubble leveling

AdzEe] 7] A 2 Alojel B A

:[L

Transceiver
IGyroscope

Fig. 2 Links and joints of robot’s arm and blade
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Table 1 Design parameters of blade and arm

Blade [mm] Multi-Func. Arm [mm]
B, B, =635, B,B,,=149%6 E,E, =104, E,E,,=2081
1250 < A4, <1580 1560 < A, <2602
B,B,, =235, B,B,,=694 E,E, =2244, E,E,,=634
505< A,, =715 1640< A,, <2736

B,B,, =619, B,B,,=40

B} B, 71583, E,kE,,=500

£y, E13=380, E,E,,=350, E,E,;=284

470< A,, <640 1375 A,, <2256
0,B,=1122, B,B,=2668 O,E,=808, E,E,=4600
B,B,=90 E,E,=2100
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Table 2 Joint ranges of the blade and the arm

Blade [degree] Arm [ degree]
42°<0,<34.4° 835°<0,,<1755°
-21.1°<6,,<21.1° 35.7°<0,,<156.5°
-97°<0,,=132° 9.1°<0,,<172.3°
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Fig. 12 Underwater rubble leveling by UCR
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