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Weaksignal detection with adaptive stochastic resonance based on DSP

Jiao Shangbin'* Kou Jie' Zhang Qing'
(1. Faculty of Automation and Information Engineering, Xi’an University of Technology, Xi’an 710048, China;

2. Shaanxi Key Laboratory of Complex System Control and Intelligent Information Processing, Xi’an 710048, China)

Abstract: In nonlinear system, it is of great significance in engineering practice to achieve stochastic resonance, which is a nonlinear
method used for weak signal detection. In view of the high-frequency weak signal with unknown background noise in industry field,
the parameter-induced adaptive stochastic resonance based on parameter compensation is proposed. The system parameters are opti-
mized by knowledge-based particle swarm optimization in parallel, which takes the output signal-noise-ratio of system as the fitness
function and the property that stochastic resonance system produces the best resonance effect just when the intensity of noise approx-
imately equals the potential barrier as the knowledge. Finally the adaptive stochastic resonance system based on DSP is designed,
which can process the signals in real time. And the system can display the detection results in the touch screens in real time, reali-
zing the weak signal detection successfully and completely.
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