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Abstract: In the process of real-time shortwave signal detection and localization, problems such as data association and
error propagation are frequently observed, by which a mismatch between detection and localization results is easily in-
duced, and the timely output of outcomes is impeded. To address the above issues, an integrated shortwave signal detec-
tion and localization method based on multi-agent proximal policy optimization was proposed. By constructing a rein-
forcement learning environment using shortwave signal time-frequency diagrams, spectral characteristics of shortwave
signals were effectively captured. A filtering-window agent with hybrid action space was designed for adaptive signal se-
lection. Furthermore, localization error ellipse probability, signal matching degree, and multi-agent collaboration strate-
gies were incorporated into the reward function design. Optimal policies were explored by the optimized multi-agent
proximal policy optimization to achieve autonomous shortwave signal detection and localization. Simulation results dem-
onstrate that compared with baseline algorithms, the proposed method reduces average recognition-localization time by
0.12 s while improving accuracy by 22%, thereby providing a novel solution for autonomous cooperative target detection
and localization in complex electromagnetic environments.
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