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Development of a drive control system of a hull cleaning robot reflecting operator’s

convenience
Hoon Kang® - Jin-seok Oh’
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Abstract: Fuel consumption in a vessel can be reduced by a hull cleaning which has been performed by the
industrial robot. It is most important to attach safely and travel on the hull surface for a hull cleaning robot.
In this study, therefore, we have developed a drive control system of the hull cleaning robot that enables a
stable drive. In addition, operator’s conveniences were reflected on the drive control system for comfort robot
operation. Through a drive control experiments conducted at a hull test-bed, we demonstrated the drive control
performance and conveniences of the developed drive control system.
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Figure 1: Hull cleaning robot architecture

Table 1: Specifications of the hull cleaning robot

Parameters Description
Adhesive type vacuum suction
Size 680x980%380[mm]
Weight 90[kas]

Speed 6[m/min]
Steering method skid steering
Cleaning method grit blasting
Control method manual/semi-automatic
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Figure 4: Kinematic model of the hull cleaning
robot for position estimation
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Table 2: Specifications of the drive system

AC Servo Motor

Rated power 400[W]
Rated/Max. torque 1.27/3.81[N-m]
Rated/Max. speed 3000/5000[rpm]

Reduction gear
AC Servo Drive
Voltage type
Encoder feedback
Brake type

1/100 (harmonic drive)

3-ph, AC220V, 60[Hz]
incremental 2000[p/rev]
regenerative braking

Figure 6: CAN/RS-232 communication converter
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Figure 9: Front and rear camera to capture hull
surface images
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