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Abstract

Aiming at micro-motion features extraction on radar targets, a recursively fast Fourier transfor-
mation (FFT) decomposition algorithm is proposed, which is programmed and implemented in the
C language. In this algorithm the fast discrete Fourier transformation is carried out on an arbi-
trary selected sequence whose elements are at a non-prime number. Performance analysis is ad-
dressed on the specification of complex multiplication and addition rounds. It demonstrates that if
the number of sequence elements equals 2 raised to an integer power, the algorithm efficiency is
the same as the traditional 2-based FFT algorithm, whereas if the number doesn’t but it is still a
non-prime number, this efficiency is superior to the direct discrete Fourier transformation com-
puting. Furthermore, this algorithm simplifies the process of rearranging the input sequences.
Currently this algorithm is utilized in the micro-motion target features extraction in radar signal
processings.
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%o THIE BARMENRHEZIE | H bR s SRS FRE S, R R B ik B ARRIN S R 5 i R Sut e ek [ 1]
BB B M-8 ¥ (Discrete Fourier Transform, DFT)ZE % H AREH S AE SR B e B AR i R A/E A, HIR
Kl — 115 DFT A3 4 i 48 L4846 (Fast Fourier Transform, FFT)&4E. #3EKiF, 1F8 DFT 1Y
— PR AL, FFT EHEBES A, EEE AR, BG4, RIEGT. RENSI. (HES%
AR TN Z R o 7E FRT MR TH5 b, A5 G052 SR I sl B sl Ay B ) k-2 55
P, XRNEATRCR R, BT E, (HERP A SEON 2 2 EEKRE(N =2, XE M A
W N AN 2 FBEECR:, MRS DFT BIvEsT, A RRKFFIAN “0” JEAgem HAig, 2 A e S
B hn, AT AREAKN FEIE MR A, (N =2M), SRJE SR E-2 Bk DFT. XA H iR
BRSOk UL, X MIEAREAN FRZME A, IBRARS, H FFT RN R . F]n S
3K H bR S R SR B FE A 75 BEAL B (1) 7 31 A8 N = 2988, ZL{f N #8 i BI4%E (1) 45T 2 2 B M%,
WG AN 4096 — 2988 = 1108 ZAE , i AR V58X IR [ w37 SR A v A 55 ) H AR T 5 9 I R 2 T
[2]o EPXPIXFRIESL, A SCERIRH T RN TR 5%, (HX P EE R EX N T 5T 2 A A8 #e, RS
B N A 2 [1]-[11].
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Figure 1. A flowchart of one single arbitrary factor FFT decomposition algorithm where B = 2
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K2, WARTFAAXS DFT miB N RSN REAT I 5 N OARE, FRT SURRRRG i A ie
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DFT. & N NHEIEREUN, H N AT, IR 5 & B T2 R BN HES, BE N8 H AL BE
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void RDFFT(int N, double *xr, double *xi, double *XR, double *XI,

double *COS, double *SIN, const int& NO, int C)

double **ppR = new double *[B];
double **ppl = new double *[B];
for (intb =0; b <B; ++b) {
ppR[b] = new double[N1];
ppl[b] = new double[N1];
for (inti=0;i<N1; ++i) {
pPR[b][i] = xr[i * B + b];
ppI[b][i] = xi[i * B + b];
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/I recursively working
for (intb = 0; b < B; ++b)
RDFFT(NZ1, ppR[b], ppl[b], xr + b * N1, xi + b * N1, COS, SIN, NO, C * B);
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Figure 2. A flowchart of the recursively FFT decomposition algorithm
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Figure 3. Performance evaluation of the recursively FFT decomposition
algorithm
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Figure 4. Radar target micro-motion features extraction based on an re-
cursively FFT decomposition algorithm
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