¥i5R split-radix FFT 7L 31 X L

[EIE A N

AT, HE3R split-radix FFT 70 T XAFRET 5. & O3 split-radix FFT 7 V) X
LALHERD split-radix FFT 7V T X 2R TREBMBAI D2 b, 8612, HE split-radix
FFT 31ERD split-radix FFT, #$ 4 O FFT ICHNT, 9—FB LR b TRV SRS

EVIHFEND S,

An Extended Split-Radix FFT Algorithm

DAISUKE TAKAHASHT!

An extended split-radix FFT algorithm is proposed. The extended split-radix FFT algo-
rithm requires fewer multiplications than the conventional split-radix FFT algorithm. More-
over, this algorithm has the advantage of fewer loads and stores than either the conventional
split-radix FFT algorithm or the radix-4 FFT algorithm.
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Algorithm Multiplications Additions
Radix-2 2Nlog, N - 7N + 12 3Nlogy N — 3N + 4
Radix-4 (3/2)Nlog, N — 5N +8 (11/4)Nlog, N — (13/6)N + (8/3)
Radix-8 (4/3)Nlog, N — (59/14)N + (40/7) (11/4)Nlog, N — (57/28)N + (16/7)
Conventional (4/3)Nlog, N — (38/9)N + 6 (8/3)Nlogy N — (16/9)N + 2

8)

split-radix + (2/9)(—1)los2 ¥

Extended

- 3 logg N logo
split-radix (7/(32N)) (« +B

(5/4)N logy N — (57/16)N + 4

M)

= (J13v7T/(224N)) (o082 ¥ — glosa V)

— (2/9)(~1)ls2 N

(11/4)N10g2 N — (31/16)N + 2

— (1/(32N))(a'os2 N 4 glosa Ny

= (J11V7/(224N))(alo82 N _ gloez V)

K2 N AOWEMT— 2128 T2 FET 70 ) XA B M T2 VEROREEMS L MEEK

N radix-2 radix-4 radix-8 Cor.nvenu?n;;i Ex.t endeld
split-radix split-radix
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8 4 52 4 52 4 52 4 52
16 28 148 24 144 24 144 28 148
32 108 388 84 372 92 380
64 332 964 264 920 248 928 248 912 252 932
128 908 2308 660 2164 668 2220
256 2316 5380 1800 5080 1656 5008 1660 5140
512 5644 12292 3992 11632 3988 11380 3932 11676
1024 13324 27652 10248 25944 9336 25488 9148 26180
2048 30732 61444 21396 56436 20892 57996
4096 69644 135172 53256 126296 48280 126832 48248 123792 46844 127220
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Algorithm Loads  Stores Mults Adds
Radix-2 6 4 4 6
Radix-4 14 8 12 22
Radix-8 30 16 32 66
Conventional split-radix 12 8 8 16
Extended split-radix 24 16 20 44
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Algorithm Loads Stores Mults Adds
Radix-2 3 2 2 3
Radix-4 7/4 1 3/2 11/4
Radix-8 5/4 2/3 4/3  11/4
Conventional split-radix 2 4/3 4/3 8/3
Extended split-radix 3/2 1 5/4 11/4
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