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Research and simulation of polyphase filter arithmetic
in water acoustic signal processing
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Abstract: This paper mainly processes theory analyzing and arithmetic simulating to polyphase filter arithmetic in water
acoustic signal processing. Polyphase filter arithmetic depends on sample and interpolation processing of the signal.
Control the sampling frequency of the signal by connecting sample and interpolation. Predigest the configuration of
sample-interpolation filter and depend on the principle of reducing multiplication operation, predigesting on
configuration and deriving in mathematics, then get the configuration block and the mathematical expression of

polyphase filter. Using MATLAB simulate the polyphase filter arithmetic, and theory analyze the simulation result.
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Fig.1 Interpolate and sample concatenation
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Fig.2 Configuration of polyphase filter
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Fig.3 input signal
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Fig.5 Output signal of polyphase filter
(4) TG T S S S AR AL RAIE
o N A5 5 PO S AR 4 (FFT), 43 3]
EATHIATE 4, R DR T, TS
RIBE, Wl 6. K7 s, MWK 7 el LA
B S 0 EHR N 29.036kHz , 5 HLiS T Ek 3
) 29kHz HEA—F,

4 45 g

T 22 T I w8, LA £ I
P AR LT 5 Il EDURH 4 (B AR e Aty
AR Fh RGO  5 JFE R K PR RI 3 =, I8 2
S SR A 5 R 2R 1) H

22 TREP s G5 I oy BT BT LUE . 2 I0E
Peos FEARE—AMEE A —AMEE IR A — A
HECES, WK 1b)Fin. LiddrfEith. Beas
AL 5, 2 WA A A i 2 Fros i) 4
¥, B2 TLLER], XG5S HREE R £,
2R3 22 TR A I (P A S e 2R LS, I M
DRI e Bt A5 5 TR AR SR T DLl L/ M O (E . X
Z IYERE 2 I S A BT ST, B2
THE A AN g H 2 Te) i B R 18 2

R E R E AT b)) PRI A G e S v W =
MATLAB X 5L T 475 B o A7 B I 5% 22 Tl pE 8 4%

K6 HAfE T
Fig.6 Frequency spectrum of input signal
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Fig.7 Frequency spectrum of output signal
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