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Multi-Rate Sampling Design Based on Polyphase
Decomposition of Decimation Filter
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Abstract: Aiming at the problem of multi-rate sampling in spread spectrum systems, proposed an
improved polyphase filter structure. Resampling transform can be completed in any proportion by
the simple multiphase interpolation and the fractional extraction. Introduced the principle of
resampling based on polyphase filter structure, proposed the architecture suitable for hardware
implementation. The simulation results show that this method greatly reduces the amount of

computation and overhead of the system under the premise of not affecting the performance of the

system.
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Fig. 1 Sample rate converter for rational sampling rate
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Fig. 2 Standard form for multiphase structure of the integer
multiple interpolation
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Fig.3 Simplified and efficient structure for multiphase structure
of the integer multiple interpolation
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Fig. 4 Realization block diagram for arbitrary ratio resampling
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Fig. 6 Hardware architecture based on interpolation
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Fig. 7 Transmitted signal before and after resampling in the

time-domain
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Fig. 8 Transmitted signal’s spectrum before and after resampling
in the time-domain
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Fig. 9 Received signal before and after resampling in the time-do-
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Fig. 10  Error rate of resampling compared with theoretical value
and un-resampling
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