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Absdtract :

The Discrete Fourier Trandorm (DFT) plays an important role in digita signal procesing and many other fields. In

this pgper ,a new Fourier andyss technique caled the arithmetic Fourier trandorm (AFT) is used to conpute DFT. This dgprithm
needs only O(N) multiplications. The processd the dgprithmis snple and it has a unified formula which overcomes the di sadvantage
o the traditiond fag method that has a cormplex program containing too many subroutines. The agorithm can be easly performed in
pardld ,epecidly suitable for VLS| dedgning. For a DFT at a length that contains big prime factors ,egecidly for a DFT a a prime
length it isfager than the traditiond FFT method. The dgorithm opens up a new gpproach for the fag conmputation of DFT.
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90%. DFT N 2 JFFT  AFT
DFT, N JAFT AFT FFT
FFT N JAFT FFT 521 0.0379 0.1439 0.44
DFT N AFT FET o7 0.1340 0. 4400 1.60
1483 0. 3103 1.0904 3.79
' 2417 0. 8206 2.3899 10.75
, DFT ,FFT ,
AFT ,
DFT -1 AFT FFT
1346 2 *637 0.27 0.44 3.14
1 2986 2 *1483 1.26 2.14 14. 82
501 o11 o71 1483 17 3579 3 *1193 1.81 1.92 22.16
FET 67.30% | 68.08% | 72.50% | 71.23% | 76.22% AR 4637 3,08 2l 42 37.47
AFT 91.39% | 91.78% | 91.63% | 91.81% | 91.83% 5574 | 2 *3 %929 4.45 2.47 5229
6436 4 *1609 5.94 3.57 72.62
4.3 7803 | 3+3+*877 8.96 192 105. 49
AFT \ VLS ,
VLS ,
DFT  AFT AFT AFL 3
2.1939 x10" 2 2.3328x10" 2
5 1024 - -
2.1938 x 10 9.9342 x 10
(AFT) DFT. 08 4.2212x10°3 1.1967 x10" 2
AFT DET i DFT 6.1257 x 10" ® 4.9385x%10" 2
AFT EFT ’ 4096 2.3697><10'z 6.0592><10'z
DET 2.0422 x10° 2.4615 x10°
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AFT -2 FFT
256 0. 00516 0. 00240 0.11
512 0. 01860 0. 00440 0.44
1024 0. 07580 0.01100 1.81
2048 0. 29830 0. 02450 7.20




