RN K e R AR Vol.21 No. 3
2013 4 3 A Optics and Precision Engineering Mar. 2013

XEHFS 1004-924X(2013)03-0799-08

ETZHEREEGENEHRZTHRRER A

REE.X M.EBELHREH
(FMAF BEIR¥R. 54 K& 130022)

FE O T 385 % (0 0000 I 40 25 o0 1 3ok B 44 6 728 ot i [ o8 35 F 22 4 O o S WA 5 AR 40 (DCD) 1F 38 4 F4: 1) 40 480 3
R IA WP DCT Bk & M TR T 24 R B DCT W IREA L. &% X —Fh S MRy — 4t
B DCT 521k AT 3640 8 1 5 4078, I8 W Fi b EL AR M 09 — 4 e 3 DCT B3k, BIAT 9 3 i vk R Ml S R R 3 T £
2. RIG.EA 2R RIEBEIE S THR DCT Pt 8k KW R B, IF 00 7 5% MR ks B E.,
e N3 T T 2 A O R O R Y DCTT P 9 53325 o7 FH A6 s v A0 80 v 0 R AT ) e 4 2 S e T SR T R B S
SEI 2k LR B W R e DCT B BT 09 B 1] 29 /NTF 0. 25 s, 36 2 00050 52 B 1tk 0 30K L 122 040 3 A A5 iF 0 8 00 050 T 10
] e A T 32 S 1)L 4 DCT Pt S vk AR ZAE Y R B T 2 4 , vl LU Ah B3 B8 22 4E 500 A5

X B W HEAREHSHD; SR BTHEELEIRAE TSR EXTH

FE %S :TNI19. 81 XEKERIRAD : A doi:10. 3788/0PE. 20132103. 0799

Fast DCT algorithms based on multi-dimensional vector matrix
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Abstract: With the aim to improve the speed and reduce the time of color video stream compression
transform, this paper proposed a fast Discrete Cosine Transform (DCT) algorithm based on multi-di-
mensional vector matrix. The algorithm combined a fast DCT based on multi-dimensional vector or-
thogonal matrix transform algorithm with a existing fast DCT algorithm for the first time. Firstly, it
corrected and supplemented the fast 1D-DCT algorithm with strong practicality, and extended two
most representative 2D-DCT fast algorithms, the rank decomposition method and the linear combina-
tion method, to the multi-dimensional field. Then, two DCT fast algorithms and their butterfly dia-
grams were deduced by combining multi-dimensional vector matrix theory, and the times of multipli-
cations were analyzed. Finally, two methods were applied to test of the video in the standard video li-
brary meanwhile comparative experiments were performed. The experimental results show that the
required time of the two methods is both less 0. 25 s in DCT and these meet the real-time requirements
of video. The proposed two methods ensure the reconstructed video quality, and not only reduce the
computation time significantly, but also expand the DCT fast algorithm from a low-dimension to the
multi-dimension.
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Fig. 1 Butterfly diagram of 1D DCT fast algorithm
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