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A Fast Algorithm for Texture-Depth Co-optimization in
3D-HEVC Intra Prediction

LI Chenyang CHEN Jing

(School of Information Science and Engineering, Huaqiao University, Xiamen Key Laboratory of Mobile Multimedia

Communications, Xiamen, Fujian 361021, China)

Abstract: With the increasing demand for stereo and 3D video, the research on 3D video coding has attracted more and
more attentions. 3D-HEVC standard is for 3D video coding with texture and depth map format. Due to the addition of
depth map coding techniques, the coding complexity increases dramatically. Therefore, a fast intra coding algorithm for
both texture and depth maps in 3D-HEVC was proposed. First, CU was divided into three categories: Non-split Coding
Unit (NSCU), Split Coding Unit (SCU), and ordinary CU, by using the Sum of gradient matrix (SGM) as the complexity
judgment basis of current CU and Sub-CU. For NSCU, the small size of the intra-frame prediction process was skipped;
for SCU, the intra-frame prediction process of the current CU was skipped directly; and for ordinary CU, the original
platform operation was performed. Experimental results show that compared with the original platform, the proposed

algorithm reduces the coding time by 40. 92% on average when the quality of synthetic viewpoints is basically unchanged.
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Compared with the state-of-the-art texture-depth co-optimization fast algorithms for 3D-HEVC, the outperformance of time

saving is achieved with relatively equivalent quality.
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Fig. 9  Flowchart of the proposed algorithm

2 ML 3 OARBEEEET-H HTM-16. 0 525045 R T 4L
Tab.2 Test sequences Tab.3 Comparison between the proposed and the standard
W T T platform HTV-16. 0
Balloons 1024x768 300 1-3-5 W ] V(%) SIT(%) AT(%)
Kendo 1024%x768 300 1-3-5 Balloons 0.5 0.66 33
Newspaperl 1024x768 300 2-4-6 Kendo 0.54 0.8 38.72
GT-Fly 1920x1088 250 9-5-1 Newspaperl 0.55 1.22 35.4
Poznan_Hall2 19201088 250 7-6-5 1024%768 0.53 0.89 3571
Poznan_Street 1920%1088 250 5-4-3 GT-Fly 0.21 0.37 48.15
Shark 1920x1088 300 1-5-9 Poznan_Hall2 ~ 0.54 1.89 48.84
Undo_Dancer 1920%x1088 250 1-5-9 Poznan_Street 0.7 0.72 35
Shark 0.37 0.62 45.85
4.2 KEERILE Undo_Dancer 0.85 0.98 42.41
3R TARSCHT R L 5 G F &5 HTM- 19201088 0.54 0.92 44.05

16. 0 4 B P A 1L J% 4 0 A 1 9 F e . o, v Average 053 091 4092
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Tab. 4 Time reduction comparison of the proposed algorithm

under different QPs
QP AT(%)
M7 51 25 30 35 40
Balloons 26.83 32.57 35.53 36.64
Kendo 35.34 32.66 41.18 44.94
Newspaperl 30.61 34.45 36.44 39.78
GT-Fly 31.16 49.23 54.11 54.96

Poznan_Hall2 41.46 46.19 52.18 54.51
Poznan_Street 27.12 34.28 36.06 41.72

Shark 32.22 41.71 45.58 48.86
Undo_Dancer 37.55 37.98 48.4 56.97
Average 32.79 38.63 43.69 47.29

HACU B [ {ELAS K, BT 0 W NSCU AR,
HETT AT AR5 2 gt a] . 365 o T AR SCE A
39T X S R AR B R A S 0 2 SR b s, A S
AT DLVE A SO P 240 43, 7% (TR FE I i)
B[] L K% 45, 1% B S0 B i B 8], X FA s a5
[t , AR SCHVR B X R B IR 1) I i SR B A T A
R

K5 DU IR E S i 0 ] 5 SE90F- £ HTM-16. 0 FY
R e
Tab.5 Comparison of time consuming between the proposed

algorithm and the HTM-16. 0

S W%
WFs v s AT VT ST AT
%) (%) (%) (%) (%) (%)
Balloons 085 0.79 443 -0.04 022 34.0
Kendo 197 191 502 0.07 043 396
Newspaper]l  0.80 093 420 0.03 0.68 36.2
1024x768 1.20 1.21 455 0.00 045 36.6
GT-Fly 091 1.03 480 005 0.17 537
Poznan_Hall2 1.08 090 57.0 0.07 140 51.7
Poznan_Street 1.32 1.25 42.6 0.09 0.29 374
Shark 1.60 1.68 354 0.01 027 512
Undo_Dancer 1.41 1.52 412 0.07 0.18 457
19201088  1.26 1.28 449 -0.01 0.46 47.9
Average 1.24 125 451 0.00 0.46 43.7

T WEEAS SC A4 % 3D-HEVC gt MERE ) 3
WL B2, e B Kendo” J3 41 4 A A5 1 AU 2E 10
it 14144 11 Shark " J5 81 & A0 55 4 (4 55 20 it (5114
1 Sy 32 0055 30 45 R L A, 3 s 1] 10 AR 11
TN FREET WAL AR A X, B 10(a) F
1T Ca) S DA B30 4 A I 1) 6 A A R e i
K110 (b) FEL 11 (b) J& WA BE3E i i J5 1Y & A
SRR, X g R R AR SR B A
SR LB T LA RS I HTM-16. 0 °F- 5 A 24 /8 &
R

T I [ 2 A e 80 ] R R PR B 5 A A 1
L1718 ] AR B AT PERR LA, 45 R an
ForHl, NE6ALIE M , AT kK T
SCHRL17 ] [ 18 J7E HE L& UM A5 BT 451 25 0. 259% il
FEF0. 08% [AE BL T 43 Ak /> 1 10. 329% F19. 01%
() it i Fsf 1]
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(a) JAHTM-16.0°F & (b) Tk
(a) The original HTM-16.0 platform (b) The proposed algorithm

BI10  Frigfiaks HTM-16. 0-F- & F AR AL (Kendo MBS, 43 UL 1,55 101i0)
Fig. 10  Subjective comparison between the proposed algorithm and HTM-16. 0 (Kendo video sequence, synthetic viewpoint 1, 10th frame)
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(a) JRHTM-16.0°F & (b) iRk
(a) The original HTM-16.0 platform (b) The proposed algorithm

B Bt RS HTM-16. 075 T WE5 R LA (Shark BUBUT A1 , 43 ML AL 4, 55 20 1)
Fig. 11 Subjective comparison between the proposed algorithm and HTM-16. 0 (Shark video sequence , synthetic viewpoint 4, 20" frame )

Fo HRRESICR17] (181 SEHR A5 R L HK

Tab. 6 Experimental results comparison between the proposed algorithm and [17].[18]

S R [17] [18] A
S/T(%) AT(%) S/T(%) AT(%) S/T(%) AT(%)
Balloons 0.55 30.80 0.08 30.80 0.66 33.00
Kendo 0.82 33.20 0.06 34.53 0.80 38.72
Newspaperl 0.51 23.70 0.45 23.69 1.22 35.40
1024x768 0.63 29.20 0.20 29.68 0.89 35.71
GT-Fly — — 1.50 35.00 0.37 48.15
Poznan_Hall2 0.86 37.80 2.27 40.42 1.89 48.84
Poznan_Street 0.73 23.20 1.44 24.23 0.72 35.00
Shark 0.42 35.60 1.56 31.12 0.62 4585
Undo_Dancer 0.70 30.10 0.58 35.46 0.98 42.41
1920x1088 0.68 31.70 1.47 33.24 0.92 44.05

Average 0.66 30.60 0.99 31.91 0.91 40.92
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