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Research on Target Ranging and Localization Methods for
UAYVs Based on Monocular Vision

SONG Jun"**, ZHENG Huilong”"', YUAN Jianping', YU Ziping”', ZHOU Dongyi’
(1. Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China;
2. Institute of Engineering Thermophysics, Chinese Academy of Sciences, Beijing 100190, China;
3. Binzhou Weigiao Guoke Advanced Technology Research Institute, Binzhou 256600, China;
4. National Key Laboratory of Science and Technology on Advanced Light-duty Gas-turbine, Beijing 100190, China)
Abstract; To address the issue of traditional unmanned aerial vehicles (UAVs) highly relying on prior background infor-
mation for monocular visual positioning. a novel monocular visual target localization method for UAVs without the prior size
information of targets is proposed. The method utilizes deep learning-based target detection technology to lock in the target,
thereby obtaining its real-time positional information within the camera frame. The targets distance is calculated by integra-
ting the UAV’s motion data and the scale changes of the target within the frame, with a refinement through least squares fit-
ting. A geometric relationship for target positioning and a coordinate transformation model are established. The target's posi-
tion within the camera coordinate system is determined based on the proportional relationship between the on-board sensors
and the actual spatial dimensions. By integrating the UAV’s localization, the target's location is transformed into geographic
coordinates in the WGS-84 coordinate system. To validate the effectiveness of the proposed method, the loop simulation for
the UAV monocular visual target positioning software is conducted under the ROS framework, and simulation results demon-
strate that with a lack of active high-precision ranging environment, the method can achieve high-precision ranging and locali-
zation of targets through vision.

Keywords: UAV; target localization; monocular vision; object detection; coordinate transformation
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