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Abstract

In this paper, an efficient algorithm for computing in the MPEG/audio Layer II (MP3) encoder is proposed. The
proposed algorithm performs a full-band 1024-point FFT by computing 32-point FFT’s of 32 subband outputs. To reduce
the aliasing caused by the analysis filter bank, an aliasing cancellation butterfly is developed. A major benefit of the
proposed algorithm is the computational saving. By using the proposed algorithm, it is possible to save 40750% of
computations for FFT, which results in about 20% reduction of the PAM-2 complexity.
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Table 2. Complexity of Fully FFT vs split FFT in 32
band.
Multiplication ~Addition
Total
[(N/2)-logaN] [N-logsN]
1024 -ptFFT 5120 10240 15360
Full-band
256-pt FFT 1024 2048 3072
2 band solit 32x32-pt FFT 2560 5120 7680
S 30x8-pt FFT 334 68 1152
E 3 daiofA HAH EZo ArEt
Table 3. Complexity of alias canceling block (k is the
number of butterfly.
Multiplication Addition Total
ota
[(N-1)k-4] [(N-1)k-2]
Alias canceling Long 7 868 434 1302
block Short 1 124 62 186
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Table 4. The coefficients of aliasing cancellation butterfly.

® Long Block
Butterfly N s
Index 2
1 -0.40524492355344 0.07804031144576
+ j0.747096630507 + j0.846333520255
2 -0.28368023190658 0.82287298302789
+ j0.895467057872 + j0.453004371337
3 -0.11420709536532 0.87431794961783
+ j0.975169682319 -j0.446729940248
4 0.07328717778620 0.12205566902257
+ j0.993545083585 -j0.988740346981
5 0.26066664379403 -0.75272821567163
+ j0.964897779698 - j0.657554255843
6 0.43861392630603 -0.96700693033489
+ j0.898675306632 + j0.254752308976
7 0.60062479080509 -0.33122746780005
+ j0.799555025009 + j0.943571315185
ai az
1 0.46311227716308 0.52463442525880
+ j0.251206344982 -3;0.048379137943
2 0.32692734465429 0.16539192616833
+ j0.103574064933 -j0.300428644921
3 0.18867679886826 -0.08643571117338
+ 30.022099662134 - j0.169166865620
4 0.08633818813966 -0.08592245108201
-j0.006368309143 -j0.010606375159
5 0.02972457697376 -0.02025924065964
- j0.008030367818 +30.023186831531
6 0.00694725049148 0.00196533601642
-30.003390729077 +30.007475920120
7 0.00084557446098 0.00099741609622
-30.000636636178 +30.000350576724
¢ Short Block
Butterfly s s
Index ! ?
L 0.07328749080502 0.1219515596210
+30.99354505189413 -10.98875206374376
ai az
1 0.08633889957720 -0.08592247296036
-j0.00636739482922 +30.1059612842576
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