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Fast intra coding for depth map in 3D-HEVC

Zhang Hongbin'?, Fu Changhong', Chan Yuilam®, Siu Wanchi’, Su Weimin'
1. School of Electronic and Optical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Digital Signal Processing Laboratory, The Hong Kong Polytechnic University, Hong Kong, China

Abstract: Objective The new generation 3D video adopts multi-view video plus depth as the main format. To improve the
coding performance and quality of synthesized views, several new techniques, including depth modeling mode, segment-
wise DC coding, and skip intra mode, are introduced into the current 3D-HEVC test model for depth intra coding. Howev-
er, these tools dramatically increase computational complexity, which obstructs the practical applications for the 3D video.
Thus, in this study, a fast depth intra coding algorithm is proposed to alleviate the burden of the encoder. Method Consid-
ering that 3D-HEVC reuses the well-known hierarchical coding structure, the mode information of the parent coding units
(CU) can be reused to predict the most probable modes for the current CU. Consequently, only a subset of the intra mode
candidates is employed to calculate the rough rate-distortion cost. According to rough modes and their rough costs by rough
mode decision, the current CU will be classified into three categories, namely, smooth, directional, and edge. For each
class, a different set of rough mode candidates will be selected. Result Simulation results show that the proposed algorithm
achieves a reduction of 44% encoding time for depth intra coding while maintaining the quality of synthesized views, com-

pared with the original test model HTM-13. 0. Conclusion Based on the mode information of parent CU and rough mode de-

%5 B 81 :2015-09-08 ; & [E] H #1:2016-02-24

EEWA :}ZKAAREHREIH (61301109)

F—EFER/ kUM (1988— ), 55,2011 4 Rg sUB TR 5 B 53 5 TR LU R, BRFT7 0 A UGBS 55 4307 o
E-mail ; hongbinzhang0801 @ sina. cn

Supported by : National Natural Science Foundation of China (61301109)

© wh[E E R B AR AT AT



PEEREFIR

JOURNAL OF IMAGE AND GRAPHICS

Vol.21,No.7,July 2016

cision, the proposed method can significantly reduce the number of intra mode candidates. Consequently, the proposed

method can provide a remarkable time reduction of depth intra coding with a negligible BD rate increase.

Key words: three-dimension high efficiency video coding (3D-HEVC) ; depth map; intra coding; hierarchical coding

structure ; rough mode decision
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Table 3 The mode candidates accuracy rate of

proposed conditions
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RMD, RMD, RMD, DMM
Kendo 90.9 92.3 93.7 94.9
Balloons 92.4 92.7 89.5 92.7
Newspaper 89.3 82.6 81.4 89.7
Dancer 95.6 94.2 93.1 94.3
Fly 96.3 95.8 96.2 95.9
Hall2 96. 1 98.6 94.2 97.1
Street 95.3 93.4 92.7 95.4
Shark 92.3 94.3 97.1 94.9
SEYME 93.5 93.0 92.2 94.4
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Table 4 The comparison between the proposed mode decision method and Park’ s algorithm"’

/%
SCHRL9] AW RIE T 7k ASCNERE SRR AU T
WHAF5 R R R
BDBR AT BDBR AT BDBR AT BDBR AT
Kendo 1024x768  0.08 -10.2 0.65 -23.16 0.87 -31.29 0.94  -39.47
Balloons 1024 x768  0.03 -8.42  0.65 -23.48 0.69 -30.03 0.97 -40.6
Newspaper 1024x768  0.16 -4.26 0.9 -23.15 1.05 -30.13 1.33  -37.72
Dancer 1920x1088  0.14 -5.73  0.28 -23.82 0.52 -42.01 0.71  -47.36
Fly 19201088  0.02 -6.10  0.38 -30.38 0.75 -51.14  0.79 -55.3
Hall2 1920x1088 0.47 —16.15  0.45 -24.87 0.64 -41.07 0.74  —44.94
Street 19201088  0.00 6.51 0.28 -23.73 0.46 -40.17 0.54  -43.22
Shark 19201088  0.00 3.25  0.51 -22.69 0.43 -37.02 0.78 = -42.97
4 — 0.12 -5.14  0.51 -24.41 0.68 -37.86 0.85 -43.95
video technologies-Part 3 representation of auxiliary video and
4 4 'L/I:\, supplemental information[ S]. Switzerland; 1SO/IEC, 2007.
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