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Design of a new SH-COS chaotic system for weak signal detection
Song Feifei, Wei Ziming, Xi Jingwei
(College of Electrical Engineering, Yanshan University, Qinhuangdao 066004 )
Abstract

The chaos theory was applied to weak signal detection, and the SH-COS, a new chaotic circuit based weak
signal detection system synthesizing a 3D chaos and a COS function was designed. The SH-COS system’ s dynamic
characteristics were theoretically analyzed, and its circuit simulation analyses were conducted with the software of
Matlab and Multisim. The analyzing results show that compared with the performance of the Duffing chaos weak sig-
nal detection system that is widely discussed currently and the phase locked amplifier, the new SH-COS system has
the features of strong anti noise, wide area diversity in signal detection and high detection accuracy during the
measurement process, which can make up their shortcomings of unstable large periodic state and difficulty in distin-
guishing chaos and periodic state. The large periodic state of the new system’s output is convergent, and the cor-
rectness of the design method is verified through the simulation results. This shows that the new system has the bet-
ter performance in weak signal detection, and is more suitable for practical engineering applications.

Key words: weak signal detection, Duffing system, high-dimensional chaotic system, chaotic circuit, Matlab

simulation
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