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Depth Boundary Sharpening for Improved 3D View Synthesis
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ABSTRACT

This paper presents a depth boundary sharpening method for improved view synthesis in 3D video. In depth
coding, distortion occurs around object boundaries, degrading the quality of synthesized images. In order to
encounter this problem, the proposed method estimates an edge map for each frame to filter only the boundary
regions. In particular, a window-based filter is employed to choose the most reliable pixel as the replacement
considering three factors: frequency, similarity and closeness. The proposed method was implemented as
post-processing of the deblocking filter in JMVC 8.3.Compared to the conventional methods, the proposed
method generated 0.49 dB PSNR increase and 16.58% bitrate decrease on average. The improved portions were

subjectively confirmed as well.
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Fig. 1. ‘Cafe’ coded depth maps
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Fig. 2. Synthesis results using Fig. 1 depth maps
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| JMVC deblocking filter |

l

| Extract binary edge map |

Is edge included in at least one of
the & neighboring MBs?

Loop over 16 4x4-sized blocks
inthe MB

Is edge is included
in the 4x4 block?

Boundary sharpening filter

271 3 A% Wl Al S
Fig. 3. Flowchart of the proposed algorithm
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Sequence Ballet, Breakdancers
QP 32, 37, 42, 47
Number of

100
frames
View to Synthesize view 4 using
synthesize view 3 and view 5
Canny Ballet 170, 180
thresholds Breakdancers 100, 130
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I 2. ‘Ballet’ %353} A3}
Table 2. ‘Ballet’ coding results

JMVC Proposed method
PSNR Bitrate PSNR Bitrate
(dB) (kbits/s) | (dB) | (kbits/s)
QP 32 35.43 368.55 36.53 389.11
QP 37 33.95 197.89 34.84 218.99
QP 42 32.42 110.53 33.20 12271
QP 47 29.78 67.46 30.29 73.76
E 3. ‘Breakdancers’ %33} A3}
Table 3. ‘Breakdancers’ coding results
JMVC Proposed method
PSNR Bitrate | PSNR Bitrate
(dB) (kbits/s) | (dB) | (kbits/s)
QP 32 35.33 34525 | 36.35 356.17
QP 37 33.96 180.87 | 34.63 187.37
QP 42 32.47 100.81 32.86 103.75
QP 47 30.97 61.35 | 31.15 62.12
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Fig. 5. ‘Ballet’ RD curve
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Fig. 6. ‘Breakdancers’ RD curve
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