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Abstract: Based on the H.265/HEVC video coding standard, a hardware pipeline structure is implemented in
this study in the regular mode of a binary arithmetic encoder in CABAC coding. Based on the characteristics
of the algorithm, the hardware architecture of the coding engine is designed and optimized. The probability
state data are stored in a SRAM, and the probability estimation updating operation is optimized using a
lookup table. The coding data are packaged to simplify the calculation obtained by the update of the
probability estimation to optimize the coding speed of the video data stream. Binary arithmetic coding uses a
multistage pipeline structure to support four-way parallel encoding. Simulation results show that the
hardware of the CABAC binary arithmetic coder can complete the encoding of four bins per clock cycle,
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which satisfies the higher frame rate of 1080p video real-time encoding requirements.
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DSP 0 0 0 0 0
CLB 180 56 47 249 532
Slice 360 112 94 498 1064

®2 HHASCHEREILEIRT T

Table 2 Comparison with implementation results of other references

WANGF! ZHAQMY This paper
Slice 284 N/A 1064
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4 B £ 3Tk

AR CSEHL T HEVC ) CABAC —#E il 5 AR 4wt 2%
BRI g4, FE T IR AT I K 5t
TR SRR GRS A AT R A S A B S SE B,
SRAM f7Aif BEZ Ak TH BB B8, A AR AR 2
il vh S Gmbs X 6] () v S 72, 8k 5 DSP JRviiz 5, 46
LS T E] . S5 REW], AR CABAC ikl
R Y 2~ 350 g 4 B B3 T LA SE RR 4 1 biin (1) 4w,
& X HEVC Agm 5 sei YR s 3 &, 2h
FEARXTARR, Zmigaem, SCRAR Az 1080p #1
ASEI g, AR HE R AL RE 7] .

[1] Goldman M S. High-efficiency video coding (HEVC): the next-generation
compression technology[C]//SMPTE Motion Imaging Journal, 2015,
121(5): 27-33.

[21 Marpe D, Schwarz H, Wiegand T. Context-based Adaptive Binary
Arithmetic Coding in the H.264/AVC Video Compression Standard[M].
IEEE Press, 2003.

[8] FjZ, WKIEZE. HET FPGA I CABAC H AL BT[] WEFES
THEAL, 2015(6): 167-170.

WANG Zhen, ZHANG Yanjun. The design of CABAC arithmetic
encoder based on FPGA[J]. Microelectronics & Computer, 2015(6):

(T %% 347 71)

167-170.

339



