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Abstract

The Joint Video Experts Team, an international standardization group, is conducting technology exploration for the
next-generation video coding standard and integrating high-efficiency coding tools into the Enhanced Compression Model (ECM)
reference software. This paper proposes an improved Intra Template Matching Prediction (IntraTMP) method adopted in ECM to
enhance video coding efficiency. IntraTMP predicts the current block by searching for similar reference blocks within the
reconstruction area of the current frame using a template composed of reconstructed pixels neighboring the current block. While
this approach provides high coding efficiency, it has a limitation where prediction accuracy decreases for pixels farther from the
template, such as the lower-right pixels of the current block. To address this issue, the proposed method divides the current block
into sub-blocks, constructs separate templates for each sub-block, and performs independent searches to identify precise reference
blocks, thereby improving prediction accuracy. Experimental results based on ECM-10.0 demonstrate an average BD-Rate gain of
approximately 0.01% under All Intra coding conditions.
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Fig. 1. Template Matching Method for IntraTMP
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Table 1. Compression performance of the proposed Sub-block based Template Matching method over ECM-10.0

BD-Rate

Class Sequence Y 0 v
Tango2 -0.01% 0.22% 0.05%
Class A1 FoodMarket4 0.02% 0.06% 0.06%
Campfire 0.00% -0.03% -0.24%
CatRobot -0.01% 0.00% 0.05%
Class A2 DaylightRoad2 -0.01% 0.11% -0.08%
ParkRunning3 0.00% 0.00% -0.02%
MarketPlace 0.00% -0.02% -0.02%
RitualDance -0.01% 0.16% 0.04%
Class B Cactus 0.01% 0.02% -0.05%
BasketballDrive 0.02% -0.15% 0.21%
BQTerrace -0.01% -0.03% -0.29%
BasketballDrill -0.02% 0.08% 0.25%
Class C BQMall -0.04% 0.02% 0.26%
PartyScene 0.01% -0.09% -0.16%
RaceHorses -0.01% -0.04% 0.09%
FourPeople 0.03% -0.03% -0.22%
Class E Johnny -0.10% -0.27% -0.38%
KristenAndSara 0.00% -0.10% -0.17%
Nature Sequences Overall -0.01% 0.00% -0.05%
BasketballDrill Text -0.02% -0.01% -0.01%
Class E ArenaOfValor 0.01% 0.01% 0.08%
SlideEditing 0.07% 0.17% 0.21%
SlideShow -0.17% -0.19% 0.12%
FlyingGraphic -0.02% -0.07% -0.04%
Desktop 0.01% 0.04% -0.01%
Class TGM Console -0.01% -0.12% -0.02%
ChineseEditing 0.04% -0.02% 0.10%
Screen Contents Overall -0.01% -0.02% 0.05%

32 5. Johnny AIE29] 321HH =2l L Ko HHoE 2EsE 22 A|ZE
Fig. 5. Visualization of Blocks encoded with the proposed method in the 320th frame of the Johnny sequence
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Fig. 6. Visualization of Blocks encoded with the proposed method in the 297th frame of the BQMall sequence

2. Ablation Study
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Table 2. Ablation study 1 - experimental results without adaptive
blending method
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Class Overall BD-Rate Table 3. Ablation study 2 - experimental results for sub-block level
Y U v transform
Class C -0.01% -0.01% 0.12%
Class E 0.04% -0.10% -0.11% Class Overall BD-Rate
Class F -0.02% 0.17% 0.11% Y U Vv
Class TGM -0.01% -0.04% -0.02% Class C -0.01% 0.11% 0.17%
Class E 0.00% 0.07% -0.29%
Class F -0.04% 0.03% 0.08%
At O R oY MHE BEES sl CUR 43t Class TGM 0.02% 0.04% 0.03%
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