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BHEBM(2.16)R, (2.21)RF1(2.22) RFix, H

A4=%N210g2N (3.29)
Mzz_i—NzlogzN —%N2+N (3.30)
A5=—%-Nzlogzg (3.3D)

& bRk, I TPT HEN xM# DT Mo fEs
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NAY (=1, 2, ., r-1) K DFT A 2N A

M DFT AR AW =W yu th
{ Xa, ()} 'J{X::l (u) SRR, JLF
N
M,=M, +M2+N(?— )—E 2_,”;[1 M L Nelog,N - 1NM( . )+rN
RIld:s MERE

Ay= A+ Ayt Ay+ Ag+ As=N 2_315”-1 longz‘.—{ +N2log, N - LA

+ zNM(l - —21—)+ NM(I - Zl,)logzN

= 2'
Mu=%NMlog2M——g—NM+ N24 N (1+logsM - log,N) (3.32)
Ay=NMlog, NM (3.33)
BRI, 25BN ZHEFFT (N < MB) BBy el fu ik g 2 BIoh
M! =?NMlog2NM—3NM+ 2(N+ M) (3.34)
Al=NMlog, NM (3.35)

WT N x MBI —# DFT, H FPT ft FFT H-80E 09 Rk imi sk % 5T #
25

B 28, W& ml B E. YN=2t, M>25 W, FPT fraidepeB e FET
Fr &/ A2 30—40% o

=2
—#:DFT FPT FFT
e (1= ) 1005
* N RiEAY Mk | A | Mk M,
2fx2t 1 60 | 384 | 40 384 | —
23 x 2t L 144 896 128 . 896 | _
. 2x2* 344 2048 | 336 | 2048 | f—
C2*x25 | 800 | 4608 | = 864 | 4608 | 7.40
o 2'x2° | 1840 ' 10240 | 2208 . 10240 | 16,66 )
2°x25 | 4160 | 22528 | 5312 | 22528 |  21.68
. 2x27 . 9312 49152 | 12608 | 49152 26,14
T 96x2" T 90608 106496 | 29056 | 106496 | 29.07
_ 26x28 | 45248 | 229376 | _ 66176 | 229376 . 31,62 _
2Tx2f | 98560 | 491520 - 148224 | 491520 |  33.50
2Tx2° ' 213376 | 1048576 | 328960 | 1048576 |  35.13
C28x 2% | 459264 ' 2228224 | 722432 . 2228224 ' 36,42
28 5 10 | 983808 4718592 1575424 4718592 . 37.55

2Px 210 | 2008176 9961472 | 3410944 | 9961472 | 38,48
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Computation of Two Dimensional Discrete Fourier

Transforms (DFT) Using Fast Polynomial Transforms(FPT)

Jiang Zeng-rong
Abstract

In this paper, a fast algorithm is devcloped to compute two-dimensi-
onal Discrete Fourier Transform (DFT) of an array of N xM complex
number points using FPT, where M=2", N=2""""1<r<m, As compared
with the couventional radix-2 two-dimensional Fast Fourier Transforms, this
new algorithm requires less number of multiplications (decrease by 30—402%)

and same number of additions, so that elevates the computing accuracy.
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The number of multiplications and additions are respectively
M,,:%MN log, M ~ %MN+ N2+ N(1+log,M - log, N)

A;=NMlog,MN ,
This algorithm also has the advantage to adopt the parallel algorithm.



