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ABSTRACT

In this paper, format conversion filters are proposed, which have advanlages in hardware implementation com-
pared to the ones proposed in MPEG-4 Video Verification Model. Since each coefficients of the proposed filters is

constrained to have less than two non-zero digits in minimal signed digit representation, multiplication of input and
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the coefficient can be implemented by a single adder. As a result, the proposed filters have advantages in hardware

complexity and speed, compared to the filters which are usually implemented by integer multiplier or carry save

adders. Six kinds of filters are proposed in MPEG-4 Video Verification Model for size conversion of 2:1, 4:1, §:3

and 5:6. We design 5 filters for the same purpose and compare the performance. The remaining one is very simple

to implement. For comparing the filtering performance, we first compare the results of sine wave frequency conver-

sion as an indirect but meaningful comparison. Second, we compute the PSNR of the images obtained from the

proposed filters and the ones proposed by MPEG, with reference to the images obtained by using double precision

arithmetic and high order filters. The results show that the performace of the proposed filters is almost the same as

that of the filters propsed by MPEG. In conclusion, the peroformance of the proposed filters is comparable to that

of the ones in MPEG-4, while requring lower hardware complexity and providing high operating speed.
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I 1. MPEG-4 Work GroupollA A|Hgt X0 25 We)] A4

Factor | Tap no. Filter taps Divisor

A 1/2 1 5 11, 11, 5 32
B 1/2 i 2,0, -4, -3, 5,19, 26,19, 5, -3, -4, 0, 2 64
C 1/4 l -5, -4, 0, 5,12, 19, 24, 26, 24, 19, 12, 5, 0, ~4, -5 128
D 6/5 L———l -16, 22 116, 22, ~16 128
2 -23, 40, 110, 1 128

E -24, 63,100, -11 128

4 -20, 84, 84, ~20 128

5 -11, 100, 63, -24 128

6 1, 110, 40, -23 128

E 3/5 1 -24, -9, 88, 146, 88, -9, -24 256
2 -28. 17, 118, 137, 53, -26, -15 256

3 -15, -26, 53, 137, 118, 17, -28 256

F 1/2 1 -12, 0, 140, 256, 140, 0, -12 512
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