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Table 1 Experimental data

No. Raw data(Q15) Data [rom MATLAB Q{15) Data from DSP Q(15)
1 21061 85544 . 0000000000 85552
2 - 3624 — 33222. 6878097975 — 51863. 8120423701i — 33232 - 51872i
3 7564 4615.3342504059 — 73761. 8437743444 4608 — T3776i
4 19130 — 38774.4120260345 + 88354. 11250795381 — 38784 + 883521
5 27641 47276. 000000000G —~ 23036 Q000000000 47264 — 230400
6 15609 — 54211.8923437129 — 64882, 81759870581 — 54224 — 648961
7 - 21213 97240. 6657405941 — 69005, 8437743444; 97232 — 69008i
8 - 6180 96308. 9921815449 + 21351. 2578509703 96304 + 213441
9 28336 12968. 0000000000 12960
10 27319 96308. 9921815449 - 21351. 25785097031 96304 — 213441
11 — 5880 97240. 6657405941 + 69005. 84377434441 97232 + 690084
12 25795 — 54211.8923457129 + 64882. 8175987058; — 54224 + £4896i
13 - 28972 47276 . 0000000000 + 23036. 00000000000 47264 + 230401
14 ~ 9642 — 38774.41202603435 — 88354. 11250795381 — 38784 — 883521
15 20521 4615.3342594059 + 73761. 8437743444 4608 + 737761
16 - 32119 — 33222, 6878097975 + 51863, 81204237011 — 33232 + 51872i
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Table 2 Comparison of code length and operation time between real FFT and common complex FFT

Points of FET Code length of Operation time of Code length of Operation time of
onts © real FFT( word) real FFT{ ys) complex FFT{ word) complex FFT(ps}
16 211 3.64 191 5.22
32 253 7.41 239 12.33
64 301 17.6 287 27.72
128 349 39.16 335 67.95
256 397 85.7 383 151.42
512 445 208.81 431 380,49
1024 493 537.16 479 920.98
Texas Instrument Ine, 1999
3 [RTHERS. HF RS ABNREL bR AT T
% %— 3 L7y o 4 M4t , 1992 ( Rright Hert. Rapid algorithms of digital
' signal processing. Beijing: Electronic Industrial Press, 1992
{in Chinese))

1 TMS320C54x DSP Reference ‘Set Volume 1: CPU and
Peripherals. Texas Instrument Inc, 1999
2 TMS3200C54x Assembly Language Tools User’ s Guide,

4 BRE RFETLEER LT FELEH R,
2001 (Cheng Peiging. Tutorial of digital signal processing.
Beijing : Qsinghua University Press,2001(in Chinese) )

DESIGN AND REALIZATION OF REAL FFT BASED ON DSP

Chen Hengliang Jiang Yong
{ Department of Electrical Engineering , Shenzhen Technician College , Shenzhen 318040, China )

Abstract The design principle and realization of a real FFT algorithm were proposed. In the proposed algo-
rithm, real FFT computation of 2N points were transformed to complex FFT computation of N points accord-
ing to the symmetry of input serial at first. Then after properly proce.\smg the N complex outputs of FFT, the
2N FFT complex outputs of criginal real inputs were gotten. The proposcd algorithm can almost half reduce
the operation time of FFT and resolve the conflict hetween the request of real-time operation in digital signal
processing system and the lots of accounting in FFT. The software design of real FFT based on
TMS320VC5402 DSP was given. The code length and operation time of the real FFT with 16, 32, 64, 128,
256, 512,1024 points were compared with that of complex FFT. The experiment results proved the correct-

ness of the method.
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