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ABSTRACT

A conventional CBR channel is now capable of delivering several digitally compressed video programs due to re-
cent advances in video compression, such as MPEG-2, and digital transmission technology. This paper presents a
joint video coding scheme that is to maintain a constant sum of bit rates for all the programs but to allow the vari-
able bit rate for individual program in the transmission environment mentioned above. Thus advantages of VBR

video compression can be obtained. This paper contributes in two aspects. First, a rate-distortion estimation method
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for MPEG-2 video is proposed, which enables us to predict the amount of bits and the distortion generated from

an encoded picture at a given quantization step size and vice versa. The most attractive features of the proposed

rate-distortion estimation method are its accuracy and a computational complexity low enough to be applied to

real-time video coding applications. Second, this paper presents an efficient and accurate joint rate control scheme

using the rate-distortion estimation results and verifies its performance with experiments. The experimental results

show that our coding scheme gives a significant gain even though a small number of video programs are coded

jointly. For example, a stable picture quality is maintained among the video programs as well as within a program,

and additional extra programs can be lransmitted over the same channel bandwidth if the proposed joint video

coding scheme is used.
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Fig. 1 Conceptual diagram of joint video coding scheme.
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Fig. 10 Performance comparison between the independent coding and the proposed joint coding (5% 2.25Mbps):
Independent coding: (a) PSNR, (b)generated bits, (c)average QP
Proposed joint coding: (d)PSNR, (e) generated bits, (f)average QP
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Table 1. Performance comparison between the independent coding and the proposed joint coding (N =2~6 and Rr=

NX2.25Mbps).
independent coding (N Xx2.25) joint coding (N x2.25)
Avg. | Avg. | Avg. | Avg. | MIN | MAX | MAX | Avg. | Avg. | Avg. | Avg. MII;I MAX | MAX
PSNR | MSE | oumse | QP |PSNR|{PSNR | Omse |PSNR | MSE | Omse | QP |PSNR | PSNR | Owmse
Join 2 | 29.43 | 74.09 | 16.56 | 11.61 | 28.77 | 30.21 | 16.58 | 30.68 | 55.55 | 12.67 | 11.81 | 30.68 | 30.69 | 12.75
Join 3 | 30.21 | 61.90 | 14.02 | 10.74 | 28.77 | 32.38 | 16.58 | 31.49 | 46.12 | 9.03 | 10.86 | 31.49 | 31.50 | 9.12
Join 4 | 31.14 | 50.02 | 12.60 | 9.30| 28.77 | 36.56 | 16.58 | 32.30 | 38.29 | 7.60 |10.46 | 32.24 | 32.35 | 7.87
Join 5 | 31.78 | 43.11 [ 11.88 | 8.49| 28.77 | 36.56 | 16.58 | 33.10 | 31.88 | 6.94 [10.27] 32.90 | 33.18 | 7.26
Join 6 | 32.51 | 36.50 | 10.85 | 7.52 28.77 | 42.79 | 16.58 | 34.36 | 23.85 | 5.21 [11.54{ 34.16 | 3526 | 5.70

H2 59 ¥539 A4 5319 4% vl (N=2~6 and Rr = N X 1.675Mbps).
Table 2. Performance comparison between the independent coding and the proposed joint coding (N =2~6 and Rr=

NX1.675Mbps).

independent coding (N % 1.675) joint coding (N x 1.675)
Avg. | Avg. | Avg. | Avg. | MIN | MAX | MAX | Avg. | Avg. | Avg. | Avg. | MIN | MAX | MAX
PSNR | MSE | Omse | QP [PSNR |PSNR | Omse |PSNR | MSE | omse | QP |PSNR [PSNR | Oumse
Join 2 | 27.78 |108.49 | 20.45 [ 15.31 | 27.15 | 28.50- | 20.48 | 29.00 | 81.80 | 13.90 { 15.90 | 28.99 | 29.02 | 14.07
Join3 | 28.57 | 90.45(17.31 [ 14.19| 27.15 | 30.78 | 20.48 | 29.79 | 68.17 | 11.20 | 14.46 | 29.77 | 29.82 | 11.38
Joix} 4 12949 | 73.12(15.73 {12.28 | 27.15 | 34.90 | 20.48 | 30.57 | 57.05 | 9.17 |14.11 | 3049 | 30.62 | 9.37
Join 5 | 30.14 | 62.95{15.03 j11.19| 27.15 | 34.90 | 20.48 | 31.32 | 47.98 | 8.72 |14.07 | 31.23 | 31.37 | 9.13
Join 6 | 30.87 | 53.21 {13.73 | 9.93| 27.15 | 41.59 | 2048 | 32.47 | 36.78 | 6.75|14.82 | 32.21 | 33.77 | 7.26
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