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ABSTRACT

Recently, research on utilizing drones for reconnaissance, search, and rescue operations has been on the rise.

The existing studies primarily rely on 3D LiDAR and precise SLAM-based systems to achieve high accuracy.

# o] BEE it ATl AdeR SEITR AUE vl

alve] Ao GATAR, TRl FALA| L Al e
#1308 o} S A7)

¢ First Author : Chungbuk National University Department of Intelligent Systems and Robotics, siwoons7319@cbnu.ac.kr, % "l%_
Corresponding Author : Chungbuk National University Department of Intelligent Systems and Robotics, stmoon@cbnu.ac.kr, %3]

Korea University of Technology and Education Department of Future Convergence Engineering, koir5660@koreatech.ac.kr, 6""“ 514

** Chungbuk National University Department of Computer Science Engineering, kmk6061602@cbnu.ac.kr

##% Chungbuk National University Department of Intelligent Systems and Robotics, mywww5371 @cbnu.ac.kr, % 3]%J; jungsubond@
cbnu.ac.kr

T E 1 202503-056-E-RN, Received March 11, 2025; Revised May 14, 2025; Accepted May 27, 2025

3% 179 (Grant No. RS-2025-16063273).3} #3}7]<A B
Folo] E A A 7] S WA (No. 2023M3C1C1A01098416) 2]

1760


mailto:siwoons7319@cbnu.ac.kr
mailto:stmoon@cbnu.ac.kr
mailto:koir5660@koreatech.ac.kr

=2 2dgES el 7k A8 3] =2 AaE

However, However, they face limitations due to the weight and cost of these sensors, making them unsuitable

for small drones. Additionally, these systems are often designed and validated on flat terrains, restricting their

performance in complex environments. This paper proposes a cost-effective autonomous obstacle avoidance

drone system that integrates stereo cameras and range sensors. As a practical alternative to expensive 3D

LiDAR, the proposed system reduces sensor configuration and system complexity while enabling stable flight

in challenging terrains such as slopes and forests. Additionally, by applying an obstacle inflation technique, the

system achieves obstacle avoidance performance comparable to that of 3D LiDAR-based systems. The key

contributions of this study are as follows. First, the system achieves 3D LiDAR-level obstacle detection and

terrain tracking performance using only stereo cameras and range sensors. Second, unlike prior studies focused

on flat terrains, the proposed algorithms are validated in complex environments, including steep slopes and

forested areas, demonstrating robustness. Third, the system is designed based on PX4 and ROS2, ensuring high

scalability and reusability by employing a consistent system across both simulations and real-world flight

environments. This paper begins by analyzing the limitations of existing research, followed by a detailed

explanation of the proposed obstacle detection and autonomous avoidance system’s algorithms and architecture.

The system’s performance is validated through both simulation and real-world flight experiments.
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Fig. 1. Obstacle Detection Overall Architecture Diagram
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Fig. 7. Configuration of the Forest Reconnaissance Drone
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Fig. 8. Ground Segmentation and Obstacle Detection
Results in Real Environment: (Left) Ground and Obstacle
Segmented Image
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showing the drone’s flight path, (Right) Actual forest
environment where the drone flew
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