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Abstract: Considering the problem that the Dual-Sequence Frequency Hopping (DSFH) can not communicate
at extremely low Signal-to-Noise Ratio (SNR), a Stochastic Resonance (SR) detection method is proposed. The
SR takes full advantage of the physical characteristics of DSFH signal to improve the detection performance.
Firstly, the SR is constructed by analyzing signals of transmission, reception and the Intermediate Frequency
(IF). The scale transaction is used to adjust the IF signal to fit the SR. Secondly, the non-autonomous Fokker-
Plank Equation (FPE) is transformed into an autonomous equation by introducing the decision time.
Therefore, the analytical solution of the probability density function with the parameter of decision time is
obtained. Finally, the detection probability, false alarm probability and Receiver Operating Characteristics
(ROC) curve are obtained, when the criterion is the Maximum A Posterior probability (MAP). Simulation
analysis results show three conclusions: (1) The SNR of DSFH signal can be as low as —~18 dB, which uses the
matched SR detection. (2) Method for combining DSFH with the matched SR is suitable to detect the signals
with SNR of —-18 ~—14 dB. (3) In the case of —14 dB SNR, the DFSH signal detection performance increases by

25.47%, when using SR. The proposed method effectiveness is proved with simulation results.
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