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Development of Autonomous Algorithm for Boat Using Robot Operating

System
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According to the increasing interest and demand for the Autonomous Surface Vessels (ASV), the autonomous navigation system
is being developed such as obstacle detection, avoidance, and path planning, In general, autonomous navigation algorithm controls
the ship by detecting the obstacles with various sensors and planning path for collision avoidance, This study aims to construct
and prove autonomous algorithm with integrated various sensor using the Robot Operating System (ROS), In this study, the safety
zone technique was used to avoid obstacles, The safety zone was selected by an algorithm to determine an obstacle—free area
using 2D LIDAR, Then, drift angle of the ship was controlled by the propulsion difference of the port and starboard side that
based on PID control, The algorithm performance was verified by participating in the 2020 Korea Autonomous BOAT (KABOAT),

Keywords : Robot Operating System(ROS, 22 2ZX|A), Light Detection And Ranging(LIiDAR, 2t0]|C}), Proportional Integral Derivation
Control(PID AM|01). Autonomous driving(XFEZ8l). Obstacle avoidance(XONE 3|I)), Safety zone(QHFHH)
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Ko 0.45
Kq 0.2
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Table 3 Dimensions of PKNU towing tank

Measurement Value Unit
Length 40 m
Width 2.5 m
Depth 1.5 m
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Fig. 11 Turning test by PID control

Table 4 Time response specification of turning test

Measurement Value Unit
Overshoot 25.37 percent
Rise time 1.99 sec

5% Settling time 14.39 sec
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Speed [m/s] Percentage [%]
1.0 30
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