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A Full System Low Redundancy CABAC Decoder for HEVC

LIN Ziming', LIANG Liping

(Institute of Microelectronics of Chinese Academy of Sciences, Beijing 100029, China)

Abstract: To solve the serial dependency problem that came up with CABAC in the next generation of video

coding standard called High Efficiency Video Coding (HEVC),this work proposed a low redundancy full system

CABAC decoder solution. By adopting the dynamic codebook and parallel computing design, this work improved the
clock efficiency and could satisfy the HEVC Level4.1 Main Tier and decode a 1080HD@60fps video with a clock of

40MHz.
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Fig.1 Bottleneck of CABAC decoding
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Fig.2 Architecture of single—cycle decoding engine
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Fig.3 Transformation block and residual block parsing
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Fig.4 Realization of redundant data processing in residual block
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Fig.5 Result after dynamic codebook processing
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Fig.6 Mechanism of syntax element prediction
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Tab.1 Test result on different streams

Mt JRUREE R IEE BEER
N P ULIRE PR ARE Eog
s EEE n P il
%k Bins/cycle Bins/cycle
Bins/cycle
Bluesky  Low_delay 120 0.332 0.456 0.655
Station  Low_delay 40 0.294 0.385 0.645
Station Low_delay 20 0.294 0.417 0.645
Station Intra 10 0.446 0.518 0.703
Bluesky Intra 30 0.427 0.501 0.703
Station MainStill 1 0.535 0.649 0.828
Bluesky Randomaccess 180 0.323 0.400 0.608
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Tab.2 Comparison between this design and other designs

CSvT™ CsvT™ ISCAS™ SCIENCE™ Jsscm This work
Target 1920x1080@30 fps  1920x1080@30 fps  1920x1080@30 fps QFHD QFHD 1920x1080@90 fps
Frequency 105 MHz 225 MHz 264 MHz 483 MHz 125 MHz 65 MHz
Bins/cycle 0.86(2cores) 0.25 1.83(2cores) 1 24.11(80 cores) 0.6
Average cycle/MB N/A N/A 500 N/A 85
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