’m Check for updates

Journal of KIIT. Vol. 23, No. 3, pp. 195-203, Mar. 31, 2025. pISSN 1598-8619, elSSN 2093-7571 195

http://dx.doi.org/10.14801/5kiit.2025.23.3.195
Unity-Ros2 7]5F FRIRE & 3|9 AlEgold /L

Ol M &l x, O HM wx, SAE xsx

—

Development of a Unity - ROS2 - based Collision Avoidance
Simulator for Unmanned Surface Vehicles

Sejin Lee*, Hwasung Lee**, and Sunjin Yu***

2 IAEAD)E 202495 w55 AYOR FATATY AYLS ol P AAA st gy
A &AL ARl o] A 7Y tH2021RIS-003)

B =52 FUES ROS2E AT 24 728 Tl FURE F€ 39 agEs Agdoldsty, vt
4 LiDAR(VLP-16 Bd)= 53 32k £JE Fehe=d

52
g2 AEdolH AT ANTT EF ALY B4 PEE WE BILZ(: SLAM, FRIH)IE
A% TPset], FURE 2488 Bope] T4 o }

Abstract

This paper presents a distributed architecture combining Unity and ROS2 to simulate a collision avoidance
algorithm for Unmanned Surface Vehicles(USVs), utilizing a virtual LiDAR modeled after the Velodyne VLP-16
sensor. Unity is responsible for sensor simulation and the physics engine, while ROS2 executes a locally triggered
avoidance logic based on critical distance thresholds, closely mirroring real onboard software structures. The results
indicate that simpler obstacle layouts yield high success rates, yet performance significantly degrades in more complex
or narrow scenarios, suggesting the need for advanced techniques such as A* global planning. Through this
framework, users can systematically adjust parameters like noise or resolution before actual sea trials, thereby
reducing cost and risk. Furthermore, the proposed approach is compatible with other general-purpose algorithms (e.g.,
SLAM, reinforcement learning), offering potential for broader development in the USV autonomy field.
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