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Adaptive Motion Vector Predictor Selection Method for Dynamic
Mesh Compression
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Abstract

In this paper, we propose an adaptive predictor selection method to improve motion vector prediction for base mesh
compression in dynamic mesh processing. Unlike conventional methods, which may include predictors with errors due to skip
mode decoding, the proposed method selects predictors based on spatial relationships between the current and neighboring vertices.
Predictors decoded by skip mode or duplicates are excluded to reduce prediction errors and bias. Experimental results show that,
compared to MPEG V-DMC TMM v12.0 under LD conditions, the proposed method improves compression efficiency without
increasing processing time. Specifically, point cloud-based D1 and D2 PSNR BD-rate reductions of -0.09% and -0.12%, and Luma
PSNR BD-rate reduction of -0.15% are achieved. When inter-frame base mesh matching is applied, BD-rate reductions reach
-0.28% for D1, -0.23% for D2, and -0.26% for Luma.
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Table 1. BD-Rate performance of the predictor candidate list construction method compared to TMM v12.0
Pointcloud-based BD Rate [%)] Image-based BD Rate [%]
Condition Sequence D1 D2 Luma Chéobma Chg)rma Geom Luma
Soldier -0.07 -0.11 0.12 -0.74 -1.58 0.01 0.15
Levi -0.14 -0.12 -0.06 -0.59 -0.16 0.27 0.16
Mitch 0.06 0.03 0.17 -0.75 -1.98 -0.10 0.15
LD Thomas -0.12 -0.10 -0.28 1.27 0.23 0.17 0.06
Overall average -0.07 -0.08 -0.01 -0.20 -0.87 0.09 0.13
Avg. Enc Time [%] 100
Avg. Dec Time [%] 100

F 2. TMM v12.0 tHH| 22| 25 3 =2 XA J|4to| o|ZA} A 44| BD-Rate M5
Table 2. BD-Rate performance of the predictor selection method based on skip mode and duplicate vertices compared to TMM v12.0

Pointcloud-based BD Rate [%)] Image-based BD Rate [%]
Condition Sequence D1 D2 Luma Chroma Chroma Geom Luma
Cb Cr
Soldier -0.04 -0.15 0.15 -1.21 -1.54 -0.07 0.21
Levi -0.10 -0.09 -0.01 -0.39 -0.05 0.39 0.00
Mitch -0.01 -0.03 0.09 -1.63 -0.41 0.46 0.12
LD Thomas -0.19 -0.15 -0.50 -0.95 0.02 -0.88 -0.16
Overall average -0.09 -0.10 -0.07 -1.04 -0.50 -0.03 0.04
Avg. Enc Time [%] 100
Avg. Dec Time [%] 100
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Table 3. BD-Rate performance of the centroid-based sorting and adaptive predictor candidate selection method compared to TMM v12.0

Pointcloud-based BD Rate [%)] Image-based BD Rate [%]
Condition Sequence D1 D2 Luma Chcr;c;)ma Chg)rma Geom e
Soldier -0.02 -0.14 0.05 1.18% -0.26% -0.18 0.16
Levi -0.11 -0.09 -0.44 -0.34 0.09 -0.29 -0.07
Mitch -0.11 -0.14 0.15 -0.59 0.05 0.41 0.14
LD Thomas -0.11 -0.10 -0.35 0.41 -1.37 0.02 0.02
Overall average -0.09 -0.12 -0.15 0.17 -0.37 -0.01 0.06
Avg. Enc Time [%] 100
Avg. Dec Time [%)] 100

E 4. Ho]A MIFe] olF =22 oiA! mHE =8 =71 510 TMM v12.0 CE| M|otehk= 29| BD-Rate M=
Table 4. BD-Rate performance of the proposed method under the base mesh inter-frame prediction optimization option compared to TMM v12.C

Pointcloud-based BD Rate [%] Image-based BD Rate [%]
Condition Sequence D1 D2 Luma Chroma Chroma Geom Luma
Cb Cr
Soldier -0.05 -0.09 -0.03 0.24 -0.11 -0.02 -0.01
Levi -0.11 -0.09 -0.44 -0.34 0.09 -0.29 -0.07
Mitch -0.47 -0.36 -0.09 1.30 0.85 -1.23 0.10
LD Thomas -0.50 -0.39 -0.47 -4.22 -1.42 -0.54 -0.34
Overall average -0.28 -0.23 -0.26 -0.75 -0.15 -0.52 -0.08
Avg. Enc Time [%] 100
Avg. Dec Time [%] 100
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