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An interpolation FFT algorithm based on 8-term cosine window

XU Min, LIU Wei
(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: An approach for power harmonic analysis based on 8-term cosine window interpolation FFT algorithm can
further improve the precision of harmonics measurement, and the paper provides a new interpolation FFT algorithm based
on 8-term cosine window. It firstly analyzes the spectrum characteristics of 5 to 8-term cosine window and then deduces
the interpolation algorithm on 8-term cosine window in detail, the cubic spline function is adopted to calculate the
frequency and the harmonic amplitude modification coefficient, and calculating burden is reduced. The results show that,
compared to other cosine window interpolation FFT algorithm, the interpolation FFT algorithm based on 8-term cosine
window has higher accuracy, and the results verify the effectiveness and practicality of the proposed algorithm.
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Table 1 The coefficient of 5~8 cosine window
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5 ar=4/5 a3=8/35
as=1/35
a0=0.246 093 75 a1=0.410 156 25
6 a,=0.234 375 a3=0.087 890 625

a4=0.019 531 25
a9=0.225 585937 5
7 a>=0.241 699 218 74
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as=0.000 488 281 25
a9=0.209 472 656 25
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as=0.001 708 984 37
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a3=0.107 421 874 99
as=0.005 859 375
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Fig. 1 Frequency response of the 5 ~ 8 cosine window
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Table 2 The calculated result of 5-term cosine window

amplitudes
o AR 50.1 Hz
A 50.099 999 993 636 44
Sk B 380.000 000 010 481 6
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Table 3 The calculated result of 8-term cosine window
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Table 4 The calculated result of 5-term cosine window phases

o AR 50.1 Hz
A 50.099 999 993 636 44
Sk AR 5.000 000 039 758 527
- HHHR 2% ~79%107
AL 9.999 999 190 095 792
2 Wik s
it FAHR 7% 8.1X10°
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5 YO N 5
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AL ~65.000 000 001 171 1
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Table 5 The calculated result of 8-term cosine window phases

o AR 50.1Hz
THAAE 50.100 000 000 006 04
Sk AL 4.999 999 999 650 772
- MR 22/% 6.98X10°
b AL 9.999 999 996 012 649
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SN AL 35.000 000 000 005 32
7 I N -1
AHRT R ZE /% -1.52X10
b AL ~64.999 999 999 986 2
9 YK s "
AHRT R ZE /% 2.12X10
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