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Abstract

In this paper, we propose a vertex valence-based lifting wavelet transform method for displacement vector compression in
dynamic mesh. The proposed method performs a lifting transform update process using the weight derived from vertex valence,
which is the number of edges incident to that vertex. In terms of filtering, proposed method assigns an update filter with the
identical characteristics to all displacement vectors by normalizing the update weight to the valence, while the update method with
fixed weight assigns different update filters to displacement vectors according to the valence of that vertex. As a result of
performing lifting transform update process based on proposed method and LoD scaling method which is preceding studied, the
experiment result shows the improved performance with the average of -3.9% and -3.6% in terms of point cloud-based BD-rate
(D1 PSNR) in AI and LD conditions compared to performance of original V-DMC reference software TMM v4.0 with no
additional complexity.
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Fig. 1. Block diagram of V-DMC encoder



2 : 45
(Mintae Kim et al.: Valence based Lifting Wavelet Transform for Video-based Dynamic Mesh Compression)

,

.

.

.

(normal, tagential, bi-tangen-

tial) .

LoD (Level of Details)

, 2 LoD [10]

.

, LoD

LoD

,

2. V-DMC
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Condition Sequence
Pointcloud-based BD Rate [%]

D1 D2 Luma Chroma Cb Chroma Cr

AI

Cat1-A average -1.4% -1.3% -0.2% 0.1% 0.2%

Cat1-B average -2.1% -2.1% -0.3% 0.2% 0.1%

Cat1-C average -3.4% -3.4% -0.6% 0.6% 0.2%

Overall average -2.6% -2.6% -0.4% 0.4% 0.2%

Avg. Enc Time [%] 100%

Avg. Dec Time [%] 101%

LD

Cat1-A average -1.6% -1.6% -0.3% -0.5% 3.5%

Cat1-B average -1.9% -1.9% -0.2% 0.1% 0.0%

Cat1-C average -2.6% -2.7% -0.5% 0.4% -0.1%

Overall average -2.2% -2.2% -0.4% 0.1% 0.8%

Avg. Enc Time [%] 100%

Avg. Dec Time [%] 100%

1. TMM v4.0 valence BD-Rate
Table 1. BD-Rate performance of vertex valence based lifting update method compared to TMM v4.0
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3 point cloud BD-rate

D1 PSNR AI Category1-A 2.9%,
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3.9% , LD

Category1-A 3.1%, Category1-B 4.8%,

Condition Sequence
Pointcloud-based BD Rate [%]

D1 D2 Luma Chroma Cb Chroma Cr

AI

Cat1-A average 0.1% 0.1% 0.1% -0.1% -0.2%

Cat1-B average 0.0% -0.1% 0.1% 0.1% -0.3%

Cat1-C average -1.6% -1.7% -0.3% -0.2% -0.2%

Overall average -0.8% -0.8% -0.1% -0.1% -0.2%

Avg. Enc Time [%] 99%

Avg. Dec Time [%] 100%

LD

Cat1-A average 0.0% -0.1% 0.0% 0.2% 0.3%

Cat1-B average 0.0% -0.1% 0.1% 0.0% -0.2%

Cat1-C average -1.2% -1.3% 0.0% 0.0% -0.2%

Overall average -0.6% -0.7% 0.0% 0.1% -0.1%

Avg. Enc Time [%] 100%

Avg. Dec Time [%] 99%

2. LoD valence LoD
BD-Rate

Table 2. BD-Rate performance of lifting update method with vertex valence based and LoD based weight compared to lifting
update method with LoD based weight
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Condition Class Sequence
Pointcloud-based BD Rate [%]

D1 D2 Luma Chroma Cb Chroma Cr

AI

Cat1-A
longdress -2.7% -2.5% -0.3% 0.1% 0.0%

soldier -3.1% -3.0% -0.4% -0.1% 0.9%

Cat1-B
basketball -4.7% -4.5% -0.4% -0.1% 0.9%

dancer -5.1% -4.9% -1.0% 0.4% 0.9%

Cat1-C

football -1.6% -2.4% -0.4% 0.5% 0.1%

levi -2.5% -2.5% -1.1% 0.2% 0.2%

mitch -6.4% -6.0% -0.8% 0.0% -0.4%

thomas -4.8% -4.3% -1.0% 1.8% 0.5%

Cat1-A average -2.9% -2.7% -0.3% 0.0% 0.4%

Cat1-B average -4.9% -4.7% -0.7% 0.2% 0.9%

Cat1-C average -3.8% -3.8% -0.9% 0.6% 0.1%

Overall average -3.9% -3.8% -0.7% 0.4% 0.4%

Avg. Enc Time [%] 100%

Avg. Dec Time [%] 99%

LD

Cat1-A
longdress -4.6% -4.3% -0.4% 0.0% -0.1%

soldier -1.5% -1.5% -0.8% -1.4% 6.3%

Cat1-B
basketball -4.7% -4.5% -0.4% -0.1% 0.9%

dancer -5.0% -4.7% -0.8% -0.2% 0.3%

Cat1-C

football -1.3% -2.0% -0.5% 0.6% 0.2%

levi -2.6% -2.4% -1.4% -0.1% -0.6%

mitch -3.9% -3.9% -0.2% -0.2% 0.1%

thomas -4.9% -4.7% -0.2% 3.9% -0.9%

Cat1-A average -3.1% -2.9% -0.6% -0.7% 3.1%

Cat1-B average -4.8% -4.6% -0.6% -0.1% 0.6%

Cat1-C average -3.2% -3.2% -0.6% 1.0% -0.3%

Overall average -3.6% -3.5% -0.6% 0.3% 0.8%

Avg. Enc Time [%] 100%

Avg. Dec Time [%] 100%

3. TMM v4.0 valence LoD BD-Rate
Table 3. BD-Rate performance of lifting update method with vertex valence based and LoD based weight compared to TMM v4.0
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