55 28 455 2 ] PO B R Vol.28, No.2
2009 4F 4 H Technical Acoustics Apr., 2009

SHRFRENSNAIRE LT
RHE, WA

(P E R AW AR TS, B 200032)

FE. SMEEPEN T 288 i, Wil 2 FPGA V5 WS4, AT LU A S bR 80 22 2% B0 1T 4
R A2 AH DG SR I AT R BRN TR LEF 6 1R SEBRAE L, 23 D S E ) AR JEI 2 A E AT AR b AT T AAK, BRAIR T BB 111
THFE. AR S IE DI R BRI TS A NE A 2 T RO IE DI B IE 5, LI FIR SR a8 FH IE A AR e it —
WAL T EIRRQOLUD) W W U5 500, 45450 0 U RAUF RS S 5%, &5 R0AF TRV & AT .
KR R, B0 RIED] BB

hES %S TB556 XERFRIZAS: A XEHRE: 1000-3630(2009)-02-0180-04

DOI %%5: 10.3969/j.iss11000-3630.2009.02.019

A hardware efficient implementation of frequency estimation
based on complex correlation method

XU Shi-jun, XU Wei-jie
(Shanghai Acoustic Laboratory, Institute of Acoustics, Chinese Academy of Sciences, Shanghai 200032, China)

Abstract: Complex correlation method is applicable to the Doppler frequency shift measurements through selecting
FPGA as a hardware platform to meet the actual work of the Doppler frequency shift measurement. According to this
Complex correlation method and the characteristics of hardware platforms, the arctangent, low pass filter and ortho-
gonal converter have been optimized, so that the consumption of hardware resources is reduced. By use of the stored
values in advance, the highly effective arctangent algorithm can omit the arctangent operation each time. Optimized low
pass filter and orthogonal converter further save the search table (LUT) resources. The simulation experiment associated
with the data quality assurance and the control algorithm verifies the feasibility of the hardware platform.
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Fig.1 Schematic diagram of complex correlation processing
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Fig.3 Efficient DA architecture for 4-tap FIR filter
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Table 1 Statistics of testing results
AfMz  AAXUAGRZE/ %0 Af Mz AR 7/ %o
350 0.311 -100 0.344
300 0.242 -150 0.421
250 0.201 -200 0.463
200 0.137 -250 0.501
150 0.058 -300 0.544
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