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In this study, we focused on developing and verifying ship collision avoidance algorithms using Unity simulator and ROS(Robot
Operating System). ROS is used to establish an environment where communication between different operating systems is
possible, and a dynamic model of a ship is constructed within Unity simulator, The Lidar data collected in Unity environment is
passed to the system based on python through ROS, In the system based on python, control command values were created
through the logic of the collision avoidance algorithm using data, and the values were transferred back to Unity to control the
movement of the virtual ship. Through the developed simulation system, the reliability of the collision avoidance algorithm of
ships with two different forms in an environment similar to the actual physical world was confirmed, As a result, it was confirmed
on the simulator that it could be avoided without collision even in an environment with various types of obstacles, and that the
avoidance characteristics according to the dynamics of the ship could be analyzed,
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Fig. 1 Geometry of ONR Tumblehome

Table 1 Principal dimensions of ONR Tumblehome

Item Model

Scale ratio IS 1/48.9
Length (m) L 3.147
Depth (m) D 0.266
Beam (m) B 0.384

Draft (m) T 0.112
Displacement (kg) A 72.6
Propeller diameter (m) D 0.107
Advance speed (m/s) U 1.11
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Fig. 2 Geometry of Otter USV

Table 2 Principal dimensions of Otter USV

[tem Model

Length (m) L 2.0
Beam (m) B 1.08
Height H 0.82

mass (kg) m 65
Maximum speed (m/s) U 3.086
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Fig. 4 Ship test in the simulator environment of (a) Otter
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Fig. 5 Overview of Collision Avoidance.
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