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An algorithm of fast HEVC PU size decision using information entropy

FENG Lei' > DAI Ming' SUN Lina' ZHAO Chunlei' *

( 1.Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033 China;
2.University of Chinese Academy of Sciences Beijing 100039 China)

Abstract: In order to improve the prediction speed of HEVC encoder this paper proposed an algorithm of PU size
decision based on information entropy for HEVC ( High Efficiency Video Coding) intra prediction. This algorithm
mainly utilizes the characteristic of image entropy producing different values with the richness of the image detail to
decide whether the PUs need segmentation. Firstly we calculate the information entropy of every LCU then we can
obtain the optimal partition size from the PU size of 64X64 to 4X4 so that the optimal coding depth is acquired we
can make the intra angular prediction in the optimal coding depth. The experimental results show that we can avoid
the unnecessary RD cost calculating process in the traversal search mode and the coding time was reduced by
about 22.6% in the promise of coding performance essentially unchanged. This algorithm simplified the unnecessary
rate—distortion cost procedure in traversal search mode shortened the intra prediction coding time at high image
quality level.
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Fig.3 The subblock entropy values in LCU_A
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Fig.1 The position of three LCUs in a grayscale image
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Fig.2 Three LCUs in the grayscale image
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Fig.4 The segmentation of LCU_A
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Fig.5 The subblock entropy values in LCU_B
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Tab.2 The subblock entropy values of 4 32x32 PUs
16x16 PU_1 16x16 PU_2 16x16 PU_3 16x16 PU_4 32x32PU 6 LCU_B

1 53868 45800 50342 53140 54914
2 54930 44080 55023 55350  6.2907
3 43755 57361 50348 51190 5.5846
4 6.0829 56798 63078 50792  6.5667
2 4 32%x32 16x16
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Fig.6  The segmentation of LCU_B
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Fig.7 The subblock entropy values in LCU_C
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Tab.3 The subblock entropy values of 4 32x32 PUs

16x16 PU_1 16x16 PU_2 16x16 PU_3 16x16 PU_4 32x32PU

43510 5.501 3 6.270 8 5.304 0 6.334 8
5.061 0 4.888 9 5.664 1 5.868 0 6.378 7
5.722 4 6.506 8 5.338 1 6.707 5 6.872 1
4.5359 5.954 17 5.751 7 5.670 8 6.480 9
3
LCU
PU
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Fig.8 The segmentation of LCU_C Tab.5 Comparison of coding time saving in other algorithm of

3 text sequences
1%
/pix
3
Traffic 2560x1600 -16.6 -18.7
HEVC HM 11.0
People on Street  2560%1600 -15.8 -20.4
BQ Terrace 1920x1080 -19.4 -22.1
I
Kimonol 1920x1080 -19.2 -21.9
4 LCU  64x
Basketball Drive ~ 1920x1080 -19.1 -22.5
64 CABAC ; JCT-
Park Scene 1920x 1080 -16.3 -20.8
VC . 4
Cactus 1920x1080 -17.0 -21.4
PU
Basketball Drill 832x480 -18.7 -23.9
5
Race Horses 832x480 -13.9 -17.4
4
. Party Scene 832x480 -15.1 -19.3
Tab.4  Result of the proposed algorithm compared to the standard
BQ Mall 832x480 -14.2 -20.2
/ / Blowing Bubbles 416x240 -20.1 -32.5
pix % 1% BQ Square 416x240 -18.4 -28.1
Traffic 2 560%x1 600 -1.07 -18.7 Basketball Pass 416x240 -17.9 -26.8
People on Street 2 560x1 600 -1.28 -20.4 Race Horses 416x240 -14.7 -22.6
BQ Terrace 1 920x1 080 -0.57 -22.1 4 PU
Kimonol 1 920x1 080 -0.21 -21.9
Basketball Drive 1 920x1 080 -0.39 -22.5 22.6% . 416 %
Park Scene 1 920x1 080 -0.74 -20.8 240 “Blowing Bubbles”
Cactus 1 920x1 080 -0.62 -21.4 32.5%
Basketball Drill 832x480 -1.87 -23.9 832 x 480 “Race Horses”
Race Horses 832x480 -0.78 -17.4 17.4%. Blowing Bubbles
Party Scene 832x480 -0.94 -19.3 PU
BQ Mall 832x480 -0.16 -20.2 PU
Blowing Bubbles 416x240 -0.38 -32.5 * “Race Horses”
BQ Square 416x240 -0.52 -28.1 PU
Basketball Pass 416x240 -0.49 -26.8

Race Horses 416x240 -0.86 -22.6




9 : HEVC

* 169 -

1) HEVC

HEVC
2)
3) HEVC

22.6%

GARY J] OHM J HAN W et al. Overview of the high efficiency

video coding ( HEVC) standard J . IEEE Transactions on Circuits

and Systems for Video Technology 2012 22( 12) : 1649-1650.

. J.
2012 20(3): 675-684.

ZHU Shiping CHEN Jugiang. Efficient stereo fractal video coding

based on pre—searching J . Editorial Office of Optics and Precision

Engineering 2012 20( 3) : 675-684.

SHEN Liquan ZHANG Zhaoyan AN Pin. Fast CU size decision

and mode decision algorithm for HEVC intra coding J . IEEE
Transactions on Consumer Electronics 2013 59( 1) : 207-213.
. H.264/AVC
J . 2014 22(9) : 2553-2564.

ZHAO Chunlei DAI Ming SUN Lina et al. Estimation of initial
quantization parameters for H.264/AVC rate control J . Editorial
Office of Optics and Precision Engineering 2014: 22(9): 2553-
2564.
H.264
J. 2013 21(4): 1017-1025.
WU Yinhua JIN Longxu ZHANG Ning. Improvement of fast inter
pixel motion estimation algorithm for H.264 ] . Editorial Office of
Optics and Precision Engineering 2013 21(4) : 1017-1025.
7. 2014 4(7): 112-117.

WEN Jia MA Caiwen ZHAO Junsuo et al. An adaptive wavelet
transformation used on interference hyperspectral image compression
J . Journal of Harbin Institute of Technology 2014 4(7): 112—
117.

VANNE ] VITANEN M TIMO D. Efficient mode decision

10

11

12

13

15

16

18

19

schemes for HEVC inter prediction J . IEEE Transactions on Cir—
cuits and Systems for Video Technology 2014 9( 24): 1579 -
1593.

JANI L. FRANK B HAN W et al. Intra coding of the HEVC
standard J . IEEE Transactions on Circuits and Systems for Video
Technology 2012 22( 12) : 1792-1794.

CHO S
partitioning in HEVC intra coding J . IEEE Transactions on Cir—
cuits and Systems for Video Technology 2013 23(9) : 1556-1557.
WANG Lili XIU Wanchi. Novel adaptive algorithm for intra predic—

KIM M. Fast CU splitting and pruning for suboptimal CU

tion with compromised modes skipping and signaling processes in
HEVC ] . IEEE Transactions on Circuits and Systems for Video
Technology 2013 23( 10) : 1687 1689.
HEVC

J. . 2015 26(5) 932-939.

FANG Shuging YU Mei XU Shengyang et al. A novel fast inter
coding algorithm for HEVC J . Journal of Optoelectronics ¢ Laser
2015 26( 5) :932-939.

H.264/AVC
J. 2014 22(4) 1020-1028.
SUN Le DAI Ming CHEN Xiaolu et al. H.264/AVC rate control
algorithm based on human visual system ] . Editorial Office of Op-
tics and Precision Engineering 2014 22(4) : 1020-1028.
PIAOY MIN JH CHEN J. Encoder improvement of unified Intra
prediction: JCTVC - C207 S . Guangzhou: Joint Collaborative
Team on Video Coding( JCT-VC) of ITU-T and ISO/IEC 2010.
. HEVC D .
2011.

ZHAO Liang. Researches on fast intra mode decision and core tech—
niques in HEVC D .
2011.

Harbin: Harbin Institute of Technology

XIONG Jian. Fast coding unit selection method for high efficiency
video coding intra prediction ]
52(7) :1-9.

HUANG Y OU T CHEN H. Fast decision of block size predic—
J . IEEE
Transactions on Circuits and Systems for Video Technology 2010

20( 8) : 1122-1132.

BIALYNICKIBIRULA I MYCIELSKI J. Uncertainty relations for
information entropy in wave mechanics J . Communications in
1975 44(2): 129-132.

WANG Xuan MA Jianfeng et al. Efficient intra
prediction algorithm for H.264 based on information entropy J .

Computer Engineering and Applications 2007 43( 13): 114-116.

. Optical Engineering 2013

tion mode and intra block for H.264 intra prediction

Mathematical Physics
CHEN Weiwei

J. 2005 28(9):1570-1574.
XIE Hong CHENG Haozhong NIU Dongxiao. Discretization of
continuous attributes in rough set theory based on information entro—

py J . Chinese Journal of Computers 2005 28(9):1570-1574.

( )



