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Low-Cost, High-Dynamic, Large Field-of-View Detection and Tracking of

Low-Slow-Small Aerial Vehicles

CHANG Yuxuan, YANG Wen, WU lJinjian
(School of Artificial Intelligence, Xidian University, Xi’an 710126, China)

Abstract: The rise of the low-altitude economy has led to the widespread adoption of small unmanned
aerial vehicles (UAVs) in logistics, surveying, and entertainment, yet the associated security risks have
grown increasingly prominent. Detecting low-slow-small (1.SS) targets is therefore crucial in domains such
as national security, airspace regulation, and UAV defense, as it effectively mitigates potential threats
posed by small and low-altitude flying objects. In response to limitations of current sensors with regard to
cost-effectiveness, operation under complex lighting conditions, and broad field-of-view coverage, this
paper proposes an LSS target detection system that leverages both an event camera and an RGB camera.
First, the high-speed imaging and wide dynamic range of event camera are employed for an initial
“sweep” , and an event-based detection algorithm provides preliminary target localization. Next, an
information collaboration module fuses the two-modal data to enhance detection accuracy. Finally, the
high-resolution and dynamic zoom features of RGB camera enable a “gaze” mode, combined with a

dedicated image recognition algorithm for fine-grained target identification and tracking. Under complex
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lighting and wide field-of-view scenarios, this system achieves both low cost and high performance,
offering an effective new approach to LSS target detection.
Key words: target detection and tracking; low-slow-small (I.SS) targets; event camera; RGB camera;

cross-modal collaboration
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Table 1 Comparison between the proposed scheme and several mainstream schemes
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Fig.5 Cross reference module based on channel attention
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Fig.6 Image based gaze recognition algorithm framework for LSS targets
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Fig.7 Comparison of visual results of the proposed method and other detection methods
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(a) Groul;d truth (b) RéB (c) Event+RGB;oncatenation (G)) Event+RB+CRM
K18 AN [l G 5% s 1 m] HEAL 45 3 X L

Fig.8 Comparison of visual results of different fusion strategies
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Fig.9 Detection and recognition results of the proposed method in actual scenes
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