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The Generic Generating Algorithm for Integer DCT Transform Radix

WANG Zhong-yuan, HU Rui-min, TIAN Gang, LI Ming
( National Multimedia Software Engineering Research Center ,Wuhan University , Wuhan 430072 )

Abstract H.264 is the new video coding standard established by ITU and ISO,which has high coding efficiency and high
compression quality. Integer DCT transform is one of the main renovation for compression efficiency improvement. For the
integer DCT radix cannot be the unique within the same transform framework , finding the radix is another valuable research
topic besides integer DCT theory. A generic generating algorithm for integer DCT transform radix is presented in this paper.
Based on the mathematic analysis of integer DCT transform principle, four constraint conditions which shall be met by
integer DCT transform matrix are given first. And then,starting from orthogonal constraint,the magnitude relation of matrix

elements is formulized. The formulation, which combines the other three constraint conditions, results in a transform radix

finding method by using search strategy. The simulation results show that,only through tens of seeking steps,the proposed

method can find all valid radix including the one used by JVT reference model.
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Tab.1 8 x8 integer DCT radix
A e T 28 J5 A
P ; ; : : : ; , ; i 22
i iy i3 iy 71 I I3 Ja
0 12.5 10 7 2.5 0.492 760 0.413 919 0.275946 0.098 552 0.001 971
1 12 10.5 7.5 2 0.478 471 0.418 662 0.299 045 0.079 745 0.011 475
2 13.5 11 7 3 0.502 244 0.409 236 0.260423 0.111 610 0.011 478
3 7.5 6 4 1.5 0.504 505 0.403 604 0.269 069 0.100 901 0.011 481
4 10 9 6 2 0.475 651 0.428 086 0.285 391 0.095 130 0.011 481
5 12 10 6 3 0.499 134 0.415945 0.249 567 0.124 784 0.011 604
6 7 6 4.5 1 0.480 196 0.411 597 0.308 697 0.068 599 0.014 149
7 6 5 2.5 2 0.502 625 0.418 854 0.209 427 0.167 542 0. 025 839
R2 4x4BEHTHRE
Tab.2 4 x4 integer DCT radix
75 48t B T o8 S5 AR
Jrs (LB~
DCT 0. 653 282 DCT 0. 270 598 DCT 0. 653 282 DCT 0. 270 598
0 6 2.5 0.652 714 0.271 964 0. 000 802
1 5 2 0. 656 532 0.262 613 0. 004 637
2 7 3 0. 649 934 0.278 543 0. 004 695
3 4.5 2 0. 646 162 0.287 183 0. 009 892
4 8 3 0. 662 085 0.248 282 0.012 761
5 3 1 0.670 820 0.223 607 0. 026 165
6 2 1 0. 632 456 0.316 228 0. 028 091
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