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Abstract: In complex environments with active artificial jammers, the accuracy of signal parameter estimation
often deteriorates substantially, thereby degrading target-detection performance. To address this challenge, this
paper proposes an anti-jamming detection framework based on Expectation-Maximization (EM) classification.

For passive detection, a Noise Covered Pulse (NCP) detection method is developed, together with a passive
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jamming early-warning mechanism. A latent variable model representing NCP categories is constructed, and by

integrating the EM algorithm with matrix decomposition, NCP sample classification and angle/energy

parameter estimation are jointly achieved, enabling robust adaptive NCP detection. For active radar operation,

a Coherent Jamming (CJ) target-detection method is proposed. A classification model based on the presence

hypotheses of target echoes and CJ is formulated, and grid search combined with the EM algorithm is employed

to perform sample classification and angle estimation, thereby enabling CJ identification and adaptive target

detection. Simulation results demonstrate that the proposed framework effectively identifies range bins

containing targets or jammers, accurately estimates their angles of incidence, and significantly enhances the

anti-jamming performance of constant false-alarm-rate target detection.

Key words: Active-passive detection; Noise Cover Pulse (NCP); Coherent Jammer (CJ); Range bin

classification; Space-Time Adaptive Detection (STAD)
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