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Research on Some Key Technologies in Video Compression

Honggang Qi (Computer Application Technology)
Directed By Prof. Wen Gao

Data compression technology is an important research direction in multimedia area. As the
multimedia data is very huge, the huge data storage and transfer become the major problem faced
by multimedia applications. Using the data compression technology to compress multimedia data
may reduce the multimedia data efficiently. On the condition of existing equipments, data
compression realizes the storage and transmission of multimedia data and makes the applications
of multimedia possible. Video data has very high percentage in multimedia data. Thus, the
efficiency of video compression has most significant effect on the multimedia data compression.
With the long-term development of video compression technology, compression algorithms are
improved continually and compression performance is increased step by step. All related products
of video compression are widely applied. Presently, video compression technology has been
standardized. There emerge many domestic and foreign video compression standards, such as
MPEG-2, H.264/AVC, AVS and so on. Although video compression technology has been
developed for a long time, they are not perfect yet. There still exist some problems in many places,
some of which are puzzling researchers and developers working on video compression area until
now. If these problems were not well addressed, they would hinder new theories and technologies
to be applied in practice. Thus, addressing these problems has been an important task in video
compression area. The research contents of this dissertation are about some problems existing in
video compression technology. The research emphasizes on the Discrete Cosine Transform (DCT)
technology. With the deeply research on DCT, the high-complexity problem and fixed-point
inverse DCT (IDCT) leading to error drifting were addressed in this dissertation. Moreover, in
order to meeting the video compression development’s urgent demand on multi-standard
technology, the multi-standard description framework of MPEG, Reconfigurable Video Coding
(RVC), was also systemically studied in this dissertation. The AVS decoder is successfully
reconfigured in RVC and the AVS tools and the MPEG tools was also reconfigured together. The
main research contents in this dissertation are as follows:

Firstly, to address the high-complexity problem of adaptive block-size transforms (ABT)
scheme of H.264/AVC, a technology related to DCT which can achieve high-efficiency
compression, the concept of extended transform is introduced into ABT scheme. Based on the 4x4
integer transform in H.264/AVC, a new 8x8 integer transform is deduced using the extended
transform theory. In ABT scheme, the new 8x8 integer transform substituting for the traditional
8x8 integer transform of H.264/AVC shares the same 8x8 quantization table with the 4x4 integer
transform. As a result, the less memory is required. Moreover, the new 8x8 integer transform is
simpler than original 8x8 integer transform and the computational complexity is lower. The
experiment results show that the proposed ABT scheme based on extended 8x8/4x4 integer
transforms reduces the space and time complexities whereas maintaining the high-efficiency
performance of ABT.

Secondly, to the problem that the integer approximation of floating-point DCT can lead to the
error drifting of decoders, a high-accuracy integer IDCT is proposed. The integer IDCT is
designed with the common factor extraction and two-stage scale algorithms, which has very close

3



BUHE 248 OpenMP 15T i %2

accuracy to floating-point IDCT. The proposed integer IDCT substituting for floating-point IDCT
in decoder can avoid the error drifting of decoder. In the extreme test conditions, compared with
these integer IDCTs recommended by the video coding standards, the proposed integer IDCT can
reduce the error drifting of decoded pictures significantly. Moreover, the transform core of the
proposed integer IDCT is implemented with multiplication-free operations which reduces the
computational complexity significantly.

Last, in order to decode bitstreams conforming to different standards including AVS and
support interconnection of tools from different standards to reconfigure the new decoder so that
RVC decoder can decode both bitstreams coded by the single standard and the combined tools
from multiple standards, in the MPEG RVC framework, we described the syntaxes of AVS and
added the tools of AVS to reconfigure the AVS decoder. The work made RVC capable of decoding
AVS bitstream and realized that RVC supports AVS decoder. Moreover, integer inverse transform
and inverse quantization of AVS were substituted for corresponding tool in MPEG-4 decoder to
reconfigure a new decoder. With this flexible tool reconfiguration, the merits of decoding tools
from different standards are exerted so that the combined tools improve the coding performance
and reduce the computing complexity.

In summary, this dissertation researches on some existing problems of application of DCT in
video compression and the description of AVS tools in RVC and proposes some improved
methods or solutions to these key technologies. Some solutions have been adopted in
recommended international standard to be applied in practice.

Keywords: video compression, DCT, ABT, error drifting, RvC



