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Autonomous Unmanned Aerial Vehicle Detection System for Closed
Spaces in Water Diversion Tunnels
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2. Nanjing Hydraulic Research Institute, Nanjing, Jiangsu 210024, China)

Abstract : In closed-space structures such as water diversion tunnels, the complex environment, lack of GNSS signals,
and safety risks associated with manual inspections necessitate high-precision and automated detection methods. To ad-
dress this issue, an autonomous UAV inspection system based on LiDAR was designed and implemented, with PX4
flight control and the Robot Operating System ( ROS) as the hardware-software platform. The system employs the
FAST-LIO2 algorithm to tightly couple LiDAR and the inertial measurement unit (IMU) , enabling real-time localiza-
tion and high-precision mapping in GNSS-denied environments. Through MAVROS communication bridging, the sys-
tem achieves coordination between high-level autonomous decision-making and low-level flight control, supporting fully
autonomous path planning and stable flight. Experimental results demonstrate that the system can operate robustly in
dark, GNSS-denied tunnel environments, achieving high-precision inspections while significantly improving operational
safety and efficiency. This research provides a feasible technical solution for automated inspection in closed spaces and
has potential for broader application.
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