Hoat BT B o X @ K F F R Vol.54 No. 7
20204 7 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Jul. 2020

75 7 1 5 B 5 500 5 4 L 4
AT SR AT I T

JA/N, 3R, ZRuK
(VY 22 3230 KA F24 g, 710049, PE22)

BE . A % kAL % A 40 5 W R AR AL S T 4 7 R S b A AR 8 A B ok R AL
FARET — AR TFRAAATRLE WP B ARG RMAERN . ERZBAFATEGRANRE T 75
ATOR MM BRI T BB AR BRES LR S RGERFE, BRMTART ZERH BN L TR P
G A B FH T 3BT R AR Y EH L ARIERRZ B R GR & B LR
A RARA L H SA A FFT O T R MR T LB SRR T HBET OB ED
WA A B AEEB X ELEEX . TALF R FER B DL LBk Hek 2 F, KLt £
Y Hh 3 R I AT 0 T3 KR F A 5 b4 SMIC 55 nm L ¥ F . 342697 £ 1% 3] 300 MHz, & ok
A 1512 Mb/s, 5 AZ &40, HIEBSE R T 89%., KLt hMam BB RitHiRs
HALIR Y F e AL E R,

KEI : F AN LA W G A ok A AT AL R

RESEE. TP302 XEFRER. A

DOI: 10.7652/xjtuxb202007021 X E4HS . 0253-987X(2020)07-0180-07

. o -

OSID %
A High-Throughput Parallel Very-Large-Scale Integration
Architecture of Entropy Coding in High Efficiency Video Coding

ZHOU Xiaopeng, LIANG Feng, LI Bing

(School of Microelectronics, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Due to the real-time requirements of ultra-high-definition video encoding and the data
throughput bottleneck in the entropy encoding system, a hardware architecture based on
wavefront parallel processing (WPP) technology is proposed, which improves the parallelism of
coding while retaining row-to-row dependency, and provides higher throughput and compression
efficiency. This architecture allows three-threaded coding tree units to be encoded
simultaneously, thus improves the parallelism by nearly three times. The synchronous update
unit ensures the probability models between threads can be updated simultaneously. The
probability models in a single thread support parallel updating of multiple binary symbols.
Initialization unit can initialize the coding units in multiple modes. Online mode and offline mode
are both supported, which can balance the throughput between entropy encoder and other
modules. This entropy encoder delivers an average of 5 b per cycle. The design is synthesized in
SMIC 55 nm and it can work at a speed of 300 MHz. And the throughput is 1 512 Mb/s, which

is 89% higher than that of the reference design. The result shows that the performance of the
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entropy encoder proposed in this design meets the real-time encoding requirements of ultra-high-

definition video.

Keywords: high-efficiency video coding; entropy encoding; wavefront parallel processing
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