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An interpolated FFT algorithm based on three-item cosine window
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Abstract: An interpolated FFT algorithm based on the trinomial cosine exact Blackman window is proposed. This paper first
discusses the frequency response of the exact Blackman window, then derives the formulas of interpolated FFT algorithm based on the
exact Blackman window in detail. The cubic spline function is used to calculate correction factors for frequency and complex
amplitude. Simulation results demonstrate that by using the cubic spline function, the amplitude error is less than 0.1 % , the
frequency error is less than 0.01Hz, and the phase error is less than 5%. The new interpolated FFT algorithm proposed in this paper
can effectively enhance the measuring accuracy of power system harmonics. It has a good real-time performance with less calculations
compared with other interpolated FFT algorithms based on quadrinomial cosine window.
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Tab. 1 The calculated result of amplitudes

50.1 Hz

49.9 Hz

49.8 Hz

50.099 000 575 654 20

49.899 123 376 159 60

49.798 381 106 936 48

380.011 353 929 8359

379.989 277 766 692 3

379.980 529 075 029 9

-0.002 987 876 272 60

0.002 821 640 344 12

0.005 123 927 623 71

20.009 650 776 713 84

19.990 429 287 400 15

19.982 341 470 461 34

-0.048 253 883 569 18

0.047 853 562 999 23

0.088 292 647 693 29

60.004 176 135 908 45

59.996 579 442 233 94

59.994 974 365 483 29

-0.006 960 226 514 07

0.005 700 929 610 09

0.008 376 057 527 85

15.003 269 170 526 50

14.996 863 702 069 76

14.995 105 212 756 35

-0.021 794 470 176 66

0.020 908 652 868 27

0.032 631 914 957 67

15.002 386 601 454 63

14.998 069 217 874 60

14.997 697 523 386 58

LIk 50.2 Hz
W
VA | 50.198 051 743 446 81
) e 380.021 841 099 301
224
W7E/% | -0.005 747 657 710 79
. i 20.017 904 760 779 13
2 Y
WX | —0.089 523 803 895 66
: i i 60.007 695 633 424 87
3 YA
PEM% | -0.012 826 055 708 12
. i i 15.005 355 222 343 63
4 Wik
W7E/% | -0.035701 482 290 86
m e 15.003 832 067 358 27
5 I
W7E/% | -0.025 547 11572179

-0.015 910 676 364 20

0.012 871 880 836 02

0.015 349 844 089 46
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Tab.2 The calculated result of phases

50.2 Hz

50.1 Hz

49.9 Hz

49.8 Hz

50.198 051 743 446 81

50.099 000 575 654 20

49.899 123 376 159 60

49.798 381 106 936 48

5.027 532 991 159 87

5.014 176 310 014 23

5.012 407 529 394 52

5.023 028 293 966 15

-0.550 659 823 197 36

-0.283 526 200 284 57

-0.248 150 587 890 45

-0.460 565 879 322 98

10.502 287 130 441 93

10.268 783 166 392 14

10.013 991 636 062 77

10.012 400 026 255 93

—3.022 871 304 419 32

—2.687 831 663 921 40

—0.139 916 360 627 69

—0.124 000 262 559 32

—14.925 628 877 388 6

-14.960 281 076 905 7

-14.974 837605 199 1

59.994 974 365 483 29

0.495 807 484 075 83

0.264 792 820 628 29

0.167 749 298 672 31

0.008 376 057 527 85

20.225 886 304 900 63

20.133 571 836 779 76

20.015 906 386 219 74

20.004 765 065 044 92

-1.129 431 524 503 15

-0.667 859 183 898 77

-0.079 531 931 098 70

-0.023 825 325 224 61

25.117 325 140 957 97

25.069 259 191 018 46

25.024 983 584 449 90

25.015 695035 181 18
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-0.277 036 764 073 84
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