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Depth Map Error Concealment for 3D High Efficiency Video Coding
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Abstract: By using the intra-view and inter-view correlations and the motion vector-sharing, a depth map error
concealment approach is proposed for 3D video coding based on the High Efficiency Video Coding (3D-HEVC)
to combat the packet loss of the depth video transmission. Based on the Hierarchical B-frame Prediction (HBP)
structure in 3D-HEVC and textured features of the depth map, all the lost coding units are firstly categorized
into two classes, i.e., motion blocks and static blocks. Then, according to the outer boundary matching criterion
combining the texture structure, the optimal motion/disparity vector is chosen for the damaged motion blocks
to conduct the motion/disparity compensation based error concealment. Whereas, the direct copy is applied to
concealling the damaged static blocks quickly. Finally, for the concealed blocks whose qualities are not ideal,
the new motion/disparity compensation blocks reconstructed by the reference frames recombination are applied
to improning the qualities of those blocks. The experimental results show that the repaired depth map
concealed by the proposed approach can achieve 0.25~2.03 dB gain in term of the Peak-Signal-to-Noise Ratio
(PSNR) and 0.001~0.006 gain in term of Structural Similarity Index Measure(SSIM). Moreover, the subjective
visual quality of the repaired area is better in lines with the original depth maps.
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" Poznanstreet 17 #F % 41920x 1088, & P41
451024 x 768 M LK L & A Intel Corei5-3407,
3.20 GHzAb#1ES, 4.00 GWAT. SEE AR E a0
BN AN G il i 25 4 R FTHBP &5 14, GOPK
A8; EAMSEI(Quantization Parameter, QP) A
25, 30, ZhLWiZE K25 Hz; CUs KR~} A64%x64,
it A 250 /s, RSP AIFLINE T 96Mi; S
o LR FH R E 5 1R 0 v, S8 P AR BETIUAS HA
HAETWU CU X K45 % A 50%, 25%F10%,
FERP B RFTWE T10MAF PR B, SEie sl
LR

HH 3 10 1) HBP 4 % 45 74 (1) 3D-HE V CR R B
P B VA A, AR SR F 3R STV AT ERE L
e (1) CHR[6]: Song® AN4E H 1 W HBP 2w il 45
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B, ARSCERA R B 7 5135 R I R4
MBS RR, WA T HSMPSNRIE. hunriQP
30, ASCHEIEMECT SCHER[6)H Y, ECUEK
HH10%, 25%MB0%5%AF T, ik S BT
PNSRAHAES 742 550.25~0.72 dB, 0.32~0.74 dB,
0.56~1.27 dB; AHET-3CHR[7) 515, “FHUPNSRIERE
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J7 1) e PR A 1) - 38 4 R AR ARLRE (SSTMPO) o X6 T
Poznanstreet/ T4, A SCHVEAH EESCHR[6]) R0 SCHR[7)
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) R 50% R H25% R A 10%

QP 75 R4 SCHR[6] SCHR[7] MVC  Acsyvk:  SCHR[6] SCHR[7) MVC  AScsry: SCHk[6]) SCRk[7]) MVC  AScsyk:
Kendo 42761 36.406 36.122 35.894 37.103  37.896 37.359 36.786 38.310  39.449 38.925 38.025 39.833
Bookarrival ~ 39.923 36.932 35.911 35.656 37.525  37.865 37.171 36.526 38.286  38.338 37.699 37.389  38.747

% Poznanstreet 44.028 39.593 38.834 36.662 40.864  41.155 41.028 40.799 41.890  41.450 41.219 40.983 42.171
Balloon  40.574 38.713 38.512 37.691 39.269  39.514 39.456 38.347 39.839  39.706 39.638 38.485 39.958
Kendo 45.874 36.736 36.548 36.096 37.499  39.227 38.058 37.287 39.655  41.368 39.688 39.133  41.501

oy Dookamrival 41.625 37.981 36733 36.354 38.270 38411 37.488 36.947 39.921  39.728 30.196 38463 40.187
Poznanstreet 46.122 39.955 38.928 37.066 41.561  41.723 41.178 40.802 42.319  42.113 41.797 41.207 42.622
Balloon — 44.022 40.829 39.434 39.156 41.247  41.899 41.277 40.894 42.149  42.234 42.158 41.084 42.612
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K345 i T Poznanstreet 55 340 55 I PSNRAH & 5. 36Mi%E.
ML K] . AEIBTT A Y, AHEC TR 7V, AR 4.3 FMRELLESTTiE
SR 0T T4 K 22 500 A ot T e AT B S I PSNR S PEIRR B ) MR, A5 TR
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% 3 QP=30, 250 &N FHI EZE R EIISSIMIt B R
R E50% R F25% HRE10%
SCHR[6] SCRR[7] MVC  Acgiyk:  SCER[6]) SCER[7) MVC A&csiv: SCRR[6] SCRR[7] MVC  ASrgig:
Kendo 0.9867 0.9708 0.9688 0.9647 0.9721  0.9780 0.9776 0.9733 0.9785  0.9819 0.9816 0.9766 0.9822
Bookarrival ~ 0.9565 0.9482 0.9457 0.9422 0.9495  0.9503 0.9481 0.9452 0.9510  0.9525 0.9518 0.9477 0.9534
Poznanstreet  0.9795 0.9732 0.9720 0.9714 0.9759  0.9746 0.9740 0.9738 0.9767  0.9751 0.9750 0.9744 0.9769
Balloon  0.9767 0.9738 0.9733 0.9720 0.9743  0.9745 0.9742 0.9736 0.9751  0.9747 0.9746 0.9743  0.9757

QP 5]l J546

30

Kendo 0.9874 0.9722 0.9696 0.9660 0.9751 0.9789 0.9783 0.9765 0.9796 0.9828 0.9824 0.9795 0.9832
Bookarrival  0.9701 0.9577 0.9547 0.9539  0.9598 0.9634 0.9627 0.9613 0.9641 0.9643 0.9642 0.9633 0.9655

Poznanstreet 0.9878 0.9818 0.9803 0.9796  0.9824 0.9825 0.9821 0.9816 0.9848 0.9843 0.9841 0.9824  0.9849
Balloon 0.9855 0.9810 0.9803 0.9796  0.9821 0.9834 0.9833 0.9828  0.9839 0.9841 0.9836 0.9835 0.9844

25

PSNR (dB)

~a SCHR([6] —m- SCHR[7] -+ MVC —e— A M

K 3 PSNRIZMINI R4 R £k

(a) S5O B AL el (b) AL BRI i P (c) Bris bLAM = AL IR

(d) SCHR[6) T 2R (c) SCHR[7) B IEZ (f) AT R

4] 4 Poznanstreet 5 330 1 25 3i ke 7 B 45
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