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Design and Implementation of a Detection System for UAV Perspective
Targets Based on Image Stitching

JIANG Fei, ZHU Yueqgiang, LIU Yongwei, MA Wenbin, CHEN Qiguan
(State-Owned Luoyang Dancheng Radio Factory, Luoyang 471000, China)

Abstract: It is of great practical value for target detection in fields such as unmanned aerial vehicle (UAV) remote sens-
ing, industrial defect inspection, and biomedical analysis. However, conventional methods are often limited to camera focal
length and sensor performance, which are difficult to effectively identify targets in scenarios with a large field of view
(FoV). To address this issue, a novel target detection framework that integrates image stitching with deep learning tech-
niques is proposed. By aligning and stitching multiple local images that share same feature points to create a panoramic view .,
a detection method for targets with the large FoV is built. A deep learning-based image stitching algorithm is used to realize
precise image stitching Combined with a deep learning-based detection network, an adaptive sliding window mechanism is in-
troduced to optimize the detection precision. Experimental evaluations on the UAV aerial datasets demonstrate that the pro-
posed system increases the FoV by a factor of over 3, the number of target detection is increased by 50%. and compared
with YOLOvS-L, this method improves the detection speed by 3.4 ms. Furthermore, the adaptive sliding window improves
the detection accuracy by 12%. Practical applications show that the proposed approach can effectively meet the requirement
of multi-target detection in scenarios with a large FoV. Developing a user-friendly human-computer interaction interface fur-
ther improves the system’s usability, offering a comprehensive and practical solution for wide FoV target detection.

Keywords: sliding window detection; UAV view; object detection; image stitching; EDNet algorithm
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