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Boundary Artifacts Reduction in View Synthesis of 3D Video System
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Abstract

This paper proposes an efficient method to remove the boundary artifacts of rendered views caused by damaged depth maps in
the 3D video system. First, characteristics of boundary artifacts with the compression noise in depth maps are carefully studied.
Then, the artifacts suppression method is proposed by the iterative projection onto convex sets (POCS) algorithm with setting the
convex set in pixel and frequency domain. The proposed method is applied to both texture and depth maps separately during view
rendering. The simulation results show the boundary artifacts are greatly reduced with improving the quality of synthesized views.
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Fig. 1. Model of Boundary artifacts
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Fig. 2. (a) Original virtual view image, (b) Virtual view image containing
boundary artifacts
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Fig. 3. (a) Warped image from right view, (b) Warped image from left view, (c) Virtual view image with blending (a) and (b)
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Fig. 5. Example of the projection onto convex set at DCT domain
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Fig. 6. Performance comparison of proposed algorithm. From left to right, image before processing, image after only texture processing, image
after only depth map processing, image after texture and depth map processing. (a) ~ (d) : Undo Dancer, (e) ~ (h) : Newspaper, (i) ~ (I) : Balloons.
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o o1 o1 028 QA A7 AA FEe BF} 42 vEn, o] 2
Balloons 2.22 -2.87 -4.54 7t ds) S Aol 7P EAAYS BAFL )k B9,
Newspaper -1.55 -1.93 -3.15 A= o Aol WE A& TS Ko HYst
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¥ 2. ¢F Z=0| ME PSNR Ms &t
Table 2. Performance evaluation in terms of PSNR with various QP conditions

Sequence QP =26 QP = 31 QP = 36 QP =41
Poznan Hall2 0.000 0.000 0.000 -0.003
Poznan Street 0.007 0.019 0.034 0.060
Undo Dancer 0.146 0.198 0.294 0.505

GT Fly 0.008 0.006 -0.008 -0.039
Kendo 0.004 0.007 0.012 0.029
Balloons 0.061 0.142 0.203 0.305
Newspaper 0.056 0.091 0.120 0.162
Shark 0.031 0.127 0.654 1.580
Avg. 0.039 dB 0.074 dB 0.164 dB 0.325 dB

Yy
ALLLL

® (9 (h) (i)
J2l 7. 4% 20| mE Zo|gAel Hy « Jof mE Y Mol 2| E2. ZERE ¥E G4, QP = 26, 31, 36, 41
Fig. 7. Depth map and texture as intensity of compression. From left to right, original image, QP = 26, 31, 36, 41
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Table 3. Performance comparison in terms of BDBR

Sequence DF [6] BAR [7] BF [8] Prop. DF + Prop. BAR + Prop.
Poznan Hall2 -0.56 -0.38 0.12 0.02 -0.06 0.36
Poznan Street -2.72 -0.43 -0.03 -0.96 -5.26 -3.82
Undo Dancer -18.98 -13.94 -21.38 -9.84 -24.58 -15.51

GT Fly -2.82 -0.86 -3.98 0.20 -2.51 -4.51
Kendo -0.23 -0.02 9.84 -0.28 -1.60 -0.88
Balloons -0.45 -1.72 17.89 -4.54 -8.94 -12.95
Newspaper -0.50 -0.80 -5.34 -3.15 -8.78 -6.53
Shark -16.11 -12.11 -7.56 -9.18 -17.09 -14.28
Avg. -5.29% -3.78% -1.31% -3.47% -8.60% -7.26%

(@) (b) (© (d) (€) f)

T 8 UTAS ASHIT. (a) B2 B, (b) U5 F UHE JHAIE S, (0) DF [6] HBLA, () BF [7] B, (e) BAR [8] T2, () ok
T 204A}L
Too o

Fig. 8. Performance comparisons of algorithms. (a) Original image, (b) Virtual view image after compression, (c) Result image by DF [6], (d)
Result image by BF [7], (e) Result image by BAR [8], (f) Result image by the proposed scheme
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