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ABSTRACT

With the development and popularization of the Internet, video applications have
penetrated into every aspect of people's lives. Rapidly growing video data has brought huge
challenges to existing storage and transmission systems. The new generation video coding
standard H.265/HEVC has adopted more complex coding tools and more flexible coding
modes than the previous generation of coding standard H.264/AVC. The compression
efficiency is doubled, but the computational complexity has significantly increased. The fast
algorithm for H.265/HEVC is a hot research issue in the field of video coding.

H.265/HEVC introduces a series of optional coding modes, such as quadtree-based
coding units, up to 35 intra-prediction modes, and rate-distortion-optimized quantization. The
Rate-distortion Cost (RD Cost) is calculated and encoder comprehensively evaluates the
performance among various encoding modes according to the RD Cost. Then, the encoding
mode with a low RD Cost is judged as the optimal encoding mode. This is one of the reasons
for the high computational complexity of H.265/HEVC.

In order to efficiently find the optimal coding mode, the following several fast algorithms
are proposed in this paper.

1) A fast algorithm is proposed for coding unit size decision based on machine learning.
This algorithm trains dual support vector machine classifiers with offline training to improve
the accuracy of the "splitting" and "non-splitting" classes of coding units. Dual support vector
machine classifier is more efficient to reduce the misclassification rate when compared to the
traditional single-support vector machine classifier. The training classification model is
integrated into the HEVC reference software platform and then, according to the actual coding
unit characteristics, the encoding quadtree structure of the coding unit will be pruned or the
encoding process of parent node will be skipped. The proposed method can achieve 40.23%
encoding time saving with only 0.83% coding performance loss.

2) A fast intra prediction mode decision algorithm is proposed. We make full use of the

main texture direction of the prediction unit and the correlation among major modes. The size
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of the current prediction unit is also allowed to decrease the number of candidate prediction
modes. Over 26% encoding time is saved with 0.65% BD-Rate loss.

3) A fast rate distortion optimized quantization algorithm is designed. In this paper, we
first study the complexity of rate-distortion-optimized quantification algorithm. Then we
propose a fast detection of all-zero blocks based on the coding quantization parameters and
the size of the transform blocks. We also propose a model for selecting the optimal quantized
coefficients of the block. By the above method, unnecessary rate distortion-optimized
quantization operation is omitted, and over 40% computational complexity of the quantization

is reduced with negligible performance loss.

KEY WORDS: HEVC, Fast algorithm, Coding unit, Intra prediction mode, Rate

distortion optimized quantization
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