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Abstract AVS (audio video coding standard) is the informal name of Work group for Digital
Audiovideo Coding Standard of China, which was founded by the Science and Technology Department
under former Ministry of Information Industry in June 2002, approved by Standardization
Administration of China. The role of the group is to establish general technical standards for the
compression, decoding, processing, and the representation of digital audio-video, thereby enabling
digital audio-video equipment and systems with high-efficiency and economical coding/decoding
technologies. After more than ten years, AVS has established a series of video coding standards,
including AVS1, AVS+ and AVS2. AVSI and AVS2 are named from the first and second stage work
of AVS, or the first and second generation standard, and AVS—+ was established specially for China
high definition TV broadcasting specially. AVSl and AVS—+ have been finished and widely used in
various applications so far, and AVS2 is still under developing and will be released soon. This paper
provides an overview of the history and recent developments of AVS video coding standards, including
the key tools used in AVS and the comparison with the state-of-the-art technology, e. g. HEVC/

H. 265. Moreover, a brief discussion and conclusion on the future video coding are provided.
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Table 1 History of AVS1 Standards
F1 AVS WINAREARAEH EHTE

Time Profile

Applications and Major Coding Tools

Broadcasting; 8 X 8 block based intra prediction, transform and deblock filter; variable block size motion

Dec. 2003 Main .
compensation (16 X16~8X8)

Surveillance

Video surveillance; Background-predictive picture for video coding, Adaptive Weighting Quantization

Digital Cinema; Context Binary Arithmetic Coding (CBAC), Adaptive Weighting Quantization (AWQ)

Jun. 2008 Baseline (AWQ) . core frame coding

Sep. 2008 Enhanced

Jul. 2009 Portable Mobile video communication; 8 X 8/4 X4 block transform
Jul. 2011 Survaillance

May 2012 Broadcasting

Video surveillance; Background picture model based coding

High definition TV broadcasting; CBAC, AWQ. enhanced field coding
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Quad-tree coding unit structure in AVS2.
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Fig. 2 Luma intra prediction modes in AVS2,
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Fig. 3 Bilinear intra prediction mode in AVS2.
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Fig. 4 Short distance intra prediction.
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Fig. 5 Inter prediction unit partition in AVS2.
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Fig. 6 Temporal forward multiple hypothesis prediction.
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Fig. 7 Directional multiple hypothesis prediction.
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A Ao,1 | a0,1| bo,1| co | 4i1 A
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Fig. 8 Illustration of integer and fractional pixel.
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Fig. 9 Neighboring blocks used for motion vector

prediction.
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Integer/Half 1/4 Pixel
O Pixel Position O Position @MVP @ CTR

(a) MVP is at the half or inter pixel position

Integer/Half 1/4 Pixel
X
) Pixel Position O Position MVP @ CTR

(b) MVP is at the 1/4 pixel position

Fig. 10 Progressive motion vector resolution.
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Fig. 11  Two level transform for inter prediction residual.
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Fig. 13 Two level transform coefficients coding.
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Fig. 14 Deblock filtering boundary for luma and chroma.
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Fig. 15 Neighbouring samples for deblock filtering.
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Fig. 16 Edge modes of sample adaptive offset filtering.
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Fig. 17 Filter shape of adaptive loop filter.
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Table 2 Performance Comparison Between AVS2 and AVS1, H.265/HEVC

&2 AVS2 5 AVS1,H. 265/HEVC 3¢ bk 14 &8 il i %
Al RA LD
Sequence
AVS2/AVS1 AVS2/HEVC AVS2/AVS1 AVS2/HEVC AVS2/HEVC
UHD 27.70 1. 00 47, 20 —3.60 NA
1200p NA NA NA NA 21.70
1080p 34. 20 —0.70 52. 60 —2.00 NA
720p 30. 20 0. 20 53.10 —3.40 NA
SD NA NA NA NA 12. 30
Overall 30.70 0.17 50.97 —3.00 17.00

Note: NA is means available,
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