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Design of a path-tracking control system using unmanned skimmer robots for collecting marine trash
Heon-Hui Kim' - Yun-Su Ha'
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Abstract: Recently, marine pollution caused by floating trash has been considered a serious environmental problem globally. To
overcome this problem, a trash collection and treatment system using unmanned skimmer robots can be considered. In this
study, a method of designing a path-tracking control system, which is essential for automatic trash collection by using skimmer
robots, was developed. The proposed control system comprises an inner loop for the speed control of the skimmer robot and
an outer loop for path-tracking control. The speed control system controls the linear and angular velocities of the skimmer ro-
bot by controlling two different propellers, and two anti-windup PI controllers were designed for this purpose. For the sophisti-
cated path-tracking control of the skimmer robot, an improved pure pursuit algorithm was designed to adjust the look-ahead
distance and linear velocity reference automatically. The proposed method was evaluated through several simulations considering
the velocity and other control parameters, as well as the path-tracking performance.
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Drone >

Mothership

- control station for multiple skimmer robots

Skimmerrobot
- sweeping, crushing, and compressing

Figure 1: Overall configuration of marine trash collection

and treatment system
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Figure 2: Surge-sway-yaw motion model for a skimmer ro-

bot in xy-plane
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Table 1: Simulation parameters for skimmer robot
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item spec
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1
Stztrl:mr:tz(:: Beam 2.00 [m]
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) My 2.62E+03
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Figure 6: Produced motions of skimmer robot by proposed

path tracking algorithm with parameter adjustment strategy
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Figure 7: Comparison between original pure pursuit algorithm and the proposed algorithm: (a)original pure pursuit algorithm

with fixed look-ahead distance, (b)the proposed algorithm with automatic parameter adjustment strategy.
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