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Detection and Chip Rate Estimation of DS/FH Hybrid Signals

Based on Delay-multiply

and its Improved Algorithm
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Abstract: To deal with the issue of DS/FH(direct sequence spread spectrum /frequency hopping) hybrid signal
interception and parameter estimation, a novel algorithm based on delay — multiply, sectional auto — correlation
and adaptive filter is proposed. In this algorithm, the input signal is processed by adaptive filter to improve signal
— to — noise ratio(SNR) first. Secondly, the filtered signal is sent to delay — multiply and sectional auto — cor-
relation is performed. Finally, the chip rate can be detected by analysing the power spectrum. The computer
simulations show that it can not only fit the need of the low SNR(about —20 dB) which is quite common in the
detection of DS/FH signals, but also can give the estimations of the chip rate in a simple way. This algorithm has
little calculating demand so it is suitable for hardware implementation. If the input signal is cooperative signal,
the search time will be shorter, and the algorithm has good capability in real — time processing.
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Fig.1 Block diagram of improved detector with

delay-multiply and sectional auto-correlation
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Fig.2 Adaptive FIR filter transversal structure
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Fig.3 Chip rate estimated result after being
processed by delay-multiply
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Fig.4 Chip rate estimated result after being processed
by delay-multiply and auto — correlation
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Fig.5 Probability of detection vs SNR and hopping speed
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