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Abstract

Abstract

The Third Generation of Audio Video Coding Standard (AVS3) is a source coding
standard with own independent Chinese intellectual property rights.The high efficiency
coding performance of AVS3 effectively relieves the pressure on video storage and
transmission caused by the ultra-high-definition video data, which is crucial to the
development of the ultra-high-definition video industry. AVS3 still adopts the block-
based hybrid coding framework and incorporates a bundle of novel coding tools in each
coding module. Compared with AVS2, the coding performance of AVS3 is doubled
while the encoding complexity is also increased by about 30 times. In this paper, the
mode correlation of AVS3 and spatio-temporal correlation of video signal is analysed
firstly, then the method of reducing the coding complexity while maintaining the coding
efficiency is explored. Furthermore, a fine-grained pixel classification based offset
compensation filtering method is proposed. The main innovation of this paper are as

follows.

First, this thesis presents a multi-type partition decision method oriented to complex
block partition scheme to alleviate the extremely high encoding complexity introduced
by the multi-type partition framework in AVS3. The proposed method comprehensively
analyzes the features related to block partition firstly. Then, information gain is used
to screen the features, including rate-distortion distribution characteristics, texture vari-
ation characteristics and division depth difference. Subsequently, a strong learners is
constructed by a sequence of weak learners through a weighted majority vote manner,
which improves the robustness of the algorithm. Moreover, a dynamic scaling factor is
introduced to meet the various application scenarios. When validated on the AVS3 test
model, this method can achieve 17% ~ 76% encoding complexity reduction by adjusting
the scaling factor. Compared with the state-of-the-art fast block partition method, the
proposed algorithm can achieve excellent results, which verifies the effectiveness and

efficiency of the proposed method.

Second, this thesis presents a statistical analysis based adaptive intra mode pre-
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diction method, which improves the probability of the optimal mode selection and
significantly reduces the coding complexity. The proposed method first proposes a
coding information sharing mechanism by analyzing the internal relationship of intra
prediction modes. With the proposed coding information sharing mechanism, the en-
coding complexity of rough mode decision and rate distortion optimization is reduced.
Subsequently, the spatial mode reusing method is devised based on local correlations,
which improves the probability of selecting the optimal mode. By exploring the spatial
correlation, the selection probability of optimal mode is increased, leading to reduce the
encoding complexity and improve coding performance. When validated on the AVS3

test model, this method can achieve 15.35% ~ 57.23% encoding complexity reduction.

Third, this thesis presents a fine-grained pixel classification based offset compensa-
tion filtering algorithm, which significantly improves the subjective and objective quality
of reconstructed videos. Firstly, a novel pixel classification method is designed by jointly
exploring the edge characteristics and texture characteristics of video signals. Due to the
distinct distribution characteristics of different channel, different classification methods
are devised for luma and chroma components. Subsequently,a temporal-domain filter
information reusing scheme and an iterative filtering training algorithm are proposed
to further improve the coding efficiency. The proposed method achieves significant
coding performance improvement, when validated on the AVS3 test model, this method
achieve 0.64%, 1.29%, 1.86% and 2.20% under All intra, Random Access, Low-delay
B and Low-delay P configurations compared to AVS3 reference software, respectively.
Furthermore, pixel comparison result cache and instruction set optimization scheme are
designed to reduce the encoding and decoding complexity. When validated on the AVS3
test model, this scheme can reduce the 75% encoding complexity and 81% decoding
complexity respectively.

In summary, efficient coding methods are studied for AVS3 in this thesis. From the
perspective of spatial-temporal correlation, the multi-type partition decision algorithm
oriented to complex partition, statistical analysis based adaptive mode prediction algo-
rithm and fine-grained pixel classification based offset compensation filtering algorithm

are proposed. All the proposed methods are verified on AVS3 video coding standard
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and adopted by AVS3 standards or reference software.

Keywords: Video coding, Prediction mode decision, Coding unit partition, Rate-

distortion optimization, SAO, AVS3
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