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Joint Quality Control of MPEG-2 Video Programs for Digital Broadcasting Services
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Abstract

In digital broadcasting, services such as digital satellite TV, cable TV and digital terrestrial TV, several
video programs are compressed by MPEG-2, and then simultaneously transmitted over a conventional CBR
{Constant Bit Rate) broadcasting channel. In this paper, we propose a joint quality control scheme to be able
to accuiately control the relative picture quality among the video programs, which is achieved by
simulizneously controlling the video encoders to generate the VBR (Varable Bit Rate) compressed video
streams. Qur quality control scheme can prevent the video buffer overflow and underflow by total target bit
allocation process, and also exactly control the relative picture quality in terms of PSNR (Peak Signal to
Noise Ratio) between some programs requiring higher picture quality and others by rate-distortion
modification. Furthermore we present a rate-distortion estimation method for MPEG-2 video, which is base of
our joint quality control, and verify its performance by experiments. The most attractive features of this
estimation method are as follows: 1) computational complexity is low because main operation for the
estimation is to calculate the histogram of DCT coefficients into quantizer, 2) estimation results are very
accurate enough to be applied to the practical MPEG-2 video coding applications. Simulation results show that
the proposed joint quality control scheme accurately controls the relative picture quality among the video
programs transmitted over a single channel as well as provides more consistent and higher picture quality
than independent coding scheme that encodes each program independently.
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