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Tab.2 Simulative results of frequency

W O REM Hanning Rife-Vincent (1l ) Blackman-Harris 4 T 5 B Nuttall

W /Hz &/ Hz W25/ % I/ Hz W25 /% ASHE/He W25 /% R Hz W25 /%
1 50.1 50.0999 -0.0002 50.1000 0.0000 50.1000 -0.0000 50.1000 -0.0000
2 100.2 100.0971 -0.1027 100.2022 0.0022  100.1965 -0.0035 100.2000  -0.0000
3 150.3 150.3170 0.0113 150.3000 -0.0001 150.3001 0.0001 150.3000 -0.0000
4 200.4 200.3939 -0.0030  200.4000 0.0000  200.4016 0.0008  200.4000 -0.0000
5 250.5 250.5013 0.0005  250.5000 -0.0000 250.4995 -0.0002 250.5000 -0.0000
6 300.6 300.6003 0.0001 300.6000 0.0000  300.5982 -0.0006  300.6000 -0.0000
7 350.7 350.7000 0.0000  350.7000 -0.0000 350.7007 0.0002  350.7000 -0.0000
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Tab.3 Simulative results of amplitude

ik REM Hanning Rife-Vincent (1II ) Blackman-Harris 4 31 5 B Nuttall

wH /v M/ WE/% fIME/V O WE/e MIHE/ VO WE/ % WIHE/V O WE /%
1 100 100.0005 0.0005  100.0000 -0.0000  100.0000 0.0000  100.0000 0.0000
2 0.5 0.5015 0.2990 0.5000 -0.0027 0.5000 0.0053 0.5000 -0.0000
3 1.5 1.5012 0.0810 1.5000 -0.0003 1.5000 -0.0002 1.5000 -0.0001
4 0.8 0.8005 0.0579 0.83000 -0.0001 0.7999 -0.0098 0.8000 0.0000
5 2.0 1.9999 -0.0058 2.0000 0.0000 2.0000 0.0013 2.0000 -0.0000
6 0.6 0.6000 -0.0013 0.6000 0.0000 0.6000 -0.0014 0.6000 0.0000
7 1.5 1.5000 -0.0007 1.5000 -0.0000 1.5000 0.0028 1.5000 -0.0000
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Tab.4 Simulative results of phase
W RE Hanning Rife-Vincent (1II ) Blackman-Harris 4 35 5 B Nuttall

WH /) M/ () W/ % S/ () W/ % S/ (o) W/ % M/ (o) W%/ %

1 10 10.0278 02777 10.0229 0.2287 10.0229 0.2292 10.0229 0.2289
2 40 40.4458 1.1144 40.0100 0.0249 40.0544 0.1361 40.0457 0.1142
3 80 79.3648 -0.7939 80.073 1 0.0913 80.067 1 0.0839 80.0686 0.0858
4 120 120.1599 0.1333 120.0028 0.0023 119.9473 -0.0439 120.003 6 0.0030
5 170 169.9679 -0.0189  170.0267 0.0157 170.0471 0.0277  170.0266 0.0156
6 210 209.9692 -0.0147  210.0494 0.0235  210.1047 0.0499  210.0491 0.0234
7 270 270.0617 0.0228  270.0729 0.0270  270.0443 0.0164  270.0723 0.0268
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Harmonic analysis based on Nuttall window interpolation FFT
CHEN Guozhi,CHEN Longdao,CAl Zhongfa

(College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China)
Abstract: In the windowed interpolation FFT algorithms of harmonic analysis for
Hanning algorithm has small computation but low measuring accuracy , while Blackman-Harris has high
on Nuttall
proposed for harmonic analysis. The explicit interpolation coefficients formula of Nuttall window is
and phase. The
estimation of the second harmonic interpolation coefficients is optimized to enhance the accuracy by
with  the

Comparison with Hanning, four Rife-Vincent(lll ) and Blackman-Harris interpolation FFT methods is carried

power system,

precision but complex interpolation formula. An algorithm based interpolation FFT s

derived ,as  well as the estimation formulas of harmonic frequency , amplitude

eliminating the spectral interference of the fundamental component second harmonic.

out by Matlab simulation,which verifies its higher analysis accuracy. An experiment on microwave
oven current further demonstrates its validity.
Key words: harmonic; FFT; Nuttall window; interpolation; power system



