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Abstract

The modified discrete cosine transfoom (MDCT) and its
inverse  transform  (IMDCT) are  employed in
subband/transform coding schemes as the analysis/synthesis
filter bank based on time domain aliasing cancellation
(TDAC). And they are the most computational intensive
operations in layer I of the MPEG audio coding standard. In
this paper, we propose a new efficient algorithm for the
MDCT/IMDCT computaton It is based on the
MDCT/IMDCT computation algorithm using the discrete
cosine transforms (DCTs), and it employs two discrete cosine
transform of type II (DCT-I) to compute the MDCT/IMDCT.
In addition to, it takes advantage of ability in calculating the
MDCT/IMDCT cormputation, where the length of a data block
is divisible by 4. The proposed algorithm in this paper
requires less calculation complexity than the existing
methods. Also, it can be implemented by the parallel
structure, and its structure is particularly suitable for VLSI
realization.
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Algorithm No. of mul.
(MDCT : IMDCT)
Britanak's[14,15] 3N/4 + n, : 3N/4 + n,
Lee's[16] 3N/4 + m, : 3N/4 + n,
Krishnan's[18] 3N/4 + m, : 3N/4 + n,
proposed 3N/4 + m, : 3N/4 + m,
N=12Y o
Algorithm No. of mul,
(MDCT : IMDCT)
Britanak's[14,15] 9+mn, 9 +m,
Lee's{16] 9+mn, 19 +m,
Krishnan's (18] 9+, 9 +mn,
proposed g+mn, 19+ mn,
N=36Y W
Algorithm No. of mul.
(MDCT : IMDCT)
Britanak's[14,15] 27 + 127 + m,
Lee's[16] 27 + 127 +n,
Krishnan's[18] 27 + 127 + n,
proposed 27 + 127 +m,

n, : the number of multiplications for the DCT and DST
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Algorithm

No. of add.

(MDCT :

IMDCT)

Britanak's[14,15)

(11N/4) - 2 + n,

C{ON/A) - 2 +

Lee's[16] (TN/4) = 2 + m, : (5N/4) -~ 2 + m,
Krishnan's[18] (11N/4) = 2 + n, 1 (ON/4) - 2 + n,
proposed (7TN/4) = 2 + m, : (5N/4) -2 + n,
A=12¢ o
Algofithm No. of mul.
(MDCT : IMDCT)
Britanak's[14,15] 31 +m 125+ 1,
Lee's[16] 19 + 1, 1 13 + 7,
Krishnan's[18] 31 +m, 125 + 7,
proposed 19+ n, 13 +n,
N=36%
Algorithm No. of mul.
{MDCT : IMDCT)
Britanak's{14,15] 97 + m, 1 81 + m,
Lee's[16] 61 +m, : 43 + 7,
Krishnan's[18] 97 + m, 1 Bt + 1,
proposed 61 +m, . 43 + n,

n, : the number of additions for the DCT and DST
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