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Abstract

In the recent years, wired and wireless network become more and more
popular. Video programs can be accessed from the network anywhere. Digital
video technology becomes closely related to our daily life. Digital video
compression technology is the key technology in the digital video application.
On the one hand, the video compression algorithms become more and more
complicated to improve the compression efficiency. For example, the
compression efficiency of AVS is about twice higher than MPEG-2.. But the
complexity of AVS is about 5 times higher than MPEG-2. The complexity of
H.264 is even up to 10 to 20 times higher than MPEG-2. Because the data
volumn of digital video is very huge, complicated compression algorithms
make the compression technology require huge computation capacity. On the
other hand, there are more and more video coding formats. The most popular
video coding format is MPEG-2, VP6, H.264, VC-1, RM and AVS. These
video coding formats need more transcoding technologies to be developed. In
this paper, we focus on the low complexity video transcoding technology to
tackle the problems encounted in the transcoding applications. The followings
are the main contributions of this paper:

1. According to the H.264 intra mode distribution characters and the intra
mode correlations between the high bitrate and the low bitrate, a fast intra
mode decision algorithm for H.264 bit rate reduction transcoding is
proposed. This algorithm can reduce the complexity of INTRA 4x4 mode
decision process with little loss in the transcoding perforemance. The rate
distortion performance of this algorithm can even be better than the
original mode decision algorithm on some video sequences.

2. According to the optimal bit allocation theory, an efficient mode mapping
method is proposed for AVS inter frame bitrate reduction transcoding. This
algorithm takes advantage of A to decide the best mode. Thus the the

transcoding complexity is reduced.
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3. According to the B frame prediction direction distribution characters, a fast
direction decision algorithm for the B frame is proposed. This algorithm
can reduce the computation complexity of B frame with little loss in the
transcoding performance.

4. Traditionally the main method of reducing the transcoding complexity is
reusing the mode information. We find that simply reusing the SKIP mode
will cause artifacts when we transcode the AVS bitstream to the H.264
bitstream. An efficiency method is proposed to solve this problem with low
computation complexity.

5. According to the characteristics of the intra mode in AVS and H.264, a fast
intra mode decision algorithm for fast transcoding AVS bitstream to H.264
bitstream is proposed. This algorithm builds a mode mapping table
between AVS and H.264. The transcoding complexity is reduced greatly

with neglectable loss in the transcoding performance.
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