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Disparity Vector Derivation Method for
Texture-Video-First-Coding Modes of 3D Video Coding Standards
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ABSTRACT

In 3D video compression, a disparity vector (DV) pointing a corresponding block position in an adjacent view
is a key coding tool to exploit statistical correlation in multi-view videos. In this paper, neighboring block-based
disparity vector (NBDV) is shown with detail algorithm descriptions and coding performance analysis. The
proposed method derives a DV from disparity motion vector information, obtained from spatially and temporally
neighboring blocks, and provides a significant coding gain about 20% BD-rate saving in a
texture-video-first-coding scheme. The proposed DV derivation method is adopted into the recent 3D video coding
standards such as 3D-AVC and 3D-HEVC as the state-of-the-art DV derivation method.
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I 1. Description of Test Sequencem]
Table 1. Description of Test Sequence™

Seq. ID Seq. Name Resolution Camera Arrangements Etc

9- 9- (widthxheight) g

SO01 Poznan Hall2 1920x1088 9 cams with 13.8cm space Moving cams

S02 Posnan Street 1920x1088 9 cams with 13.8cm space Static cams

S03 Undo Dancer 1920x1088 Computer generated Ground truth depth

S04 GT Fly 1920x1088 Computer generated Ground truth depth

S05 Kendo 1024x768 7 cams with 5.0cm space Moving cams

S06 Ballons 1024 %768 7 cams with 5.0cm space Moving cams

S07 Newspaper 1024 %768 9 cams with 5.0cm space Static cams

I 2. Coding gain in 3D-AVC, Texture-Video-First-Coding (NBDV Off) VS MVC+D
Table 2. Coding gain in 3D-AVC, Texture-Video-First-Coding (NBDV Off) VS MVC+D

Texture Coding Depth Coding Total (Coded PSNR) Total (Synthesized )

(BD-rate saving,%) (BD-rate saving,%) (BD-rate saving,%) (BD-rate saving,%)
S01 -1.3% +2.3% -5.9% -8.1%
S02 -12% +11.8% -3.2% -7.9%
S03 -0.2% +14.1% -0.9% -2.1%
S04 -0.1% -14.8% -1.8% -2.7%
S05 -2.1% +13.1% -12.2% -12.1%
S06 -2.3% +6.9% -11.3% -11.1%
S07 -1.7% -22.1% -9.4% -7.6%
Average -0.8% +1.6% -6.4% -7.3%
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E 3. Coding gain in 3D-AVC, Texture-Video-First-Coding (NBDV On) VS MVC+D
Table 3. Coding gain in 3D-AVC, Texture-Video-First-Coding (NBDV Off) VS MVC+D

Texture Coding Depth Coding Total (Coded PSNR) Total (Synthesized )

(BD-rate saving,%) (BD-rate saving,%) (BD-rate saving,%) (BD-rate saving,%)
S01 -30.6% -1.3% -28.3% -25.8%
S02 -12.3% -2.1% -11.7% -9.9%
S03 -17.7% +2.8% -16.5% -14.0%
S04 -23.3% -26.5% -21.3% -21.0%
S05 -22.0% -1.6% -18.8% -17.8%
S06 -26.6% -2.9% -24.5% -21.9%
S07 -14.5% 10.8% -18.6% -12.1%
Average -21.0% -3.0% -19.9% -17.5%

I 4. 3D-AVC, Texture-Video-First-Coding (NBDV) VS 3D-AVC, Depth-Video-First-Coding.
Table 4. 3D-AVC, Texture-Video-First-Coding (NBDV) VS 3D-AVC, Depth-Video-First-Coding.

Texture Coding Depth Coding Total (Coded PSNR) Total (Synthesized )
(BD-rate saving,%) (BD-rate saving,%) (BD-rate saving,%) (BD-rate saving,%)
S01 0.4% 0.4% 0.3% 0.1%
S02 0.2% -0.9% -0.1% 0.0%
S03 0.4% 3.5% 0.6% 0.3%
S04 0.4% -0.1% 0.4% 0.3%
S05 1.5% -0.8% 1.2% 0.9%
S06 1.0% -1.5% 0.6% 0.7%
S07 0.7% -0.9% 0.4% 0.4%
Average 0.7% -0.1% 0.5% 0.4%
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