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Enhancement of Template-based Intra Mode Derivation (TIMD) with
Line-Wise Weighting in ECM
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Abstract

JVET is currently exploring potential technologies for a new video coding standardization after completion of the VVC
standardization, and is developing Enhanced Compression Model (ECM) as an exploration model software for this purpose.
Currently, ECM incorporates a new technology called Template-based Intra Mode Derivation (TIMD) to enhance the intra
prediction. TIMD utilizes a template consisting of reconstructed samples of the neighboring blocks and the Most Probable Mode
(MPM) list to derive the intra prediction mode for the current block. This paper proposes a method of deriving a more appropriate
prediction modes through line-wise weighting, applying greater weights to template lines close to the current block in the cost
function of TIMD mode prediction, Sum of Absolute Transformed Difference (SATD). Experimental results show that the proposed
method gives a 0.03% BD-rate gain in luminance compared to ECM-10.0.
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Table 1. Template size according to the current block size and the sizes of the top and left templates

Current block size (W x H) Template size Template block sizg, HAD transform kernel size :
Above Left Above template Kernel size Left template Kernel size
4x4,4x8,8%4,8x8 2 2 Widthx2 2x%2 2xHeight 2x2
16%4 2 4 16%2 2x2 4x4 4x4
16%8 2 4 16%2 2x2 4x8 4x8
16%16 4 4 16%4 8x4 4x16 4x8
32x4 2 4 32x2 2x2 4x4 4x4
4x16 4 2 4x4 4x4 2x16 2x2
8x16 4 2 8x4 8x4 2x16 2x2
4x32 4 2 4x4 4x4 2x32 2x2
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Fig. 3. Example of applying weights in the proposed method: (a) Higher weight on template lines closer to the current block,
(b): Higher weight on template lines closer to the reference sample lines, (c): Weight applied when the template size is 2
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Table 2. Results of the coding efficiency according to weight variations
(1 frame encoding)

Proposed method Over
ECM-10.0

Y U \

Class B 0.00% 0.59% -0.83%
Class C 0.08% -0.17% 0.25%
Class E 0.18% -0.84% 0.22%
Overall 0.07% -0.02% -0.21%
Class D 0.08% -0.06% -1.03%
Class B 0.05% 1.06% -1.14%
Class C -0.09% -0.19% 0.31%
Class E -0.03% -1.07% -0.34%
Overall -0.02% 0.11% -0.45%
Class D 0.00% -0.05% -0.09%
Class B 0.00% 1.17% -0.58%
Class C 0.00% 0.11% 0.89%
Class E -0.12% -0.64% 0.15%
Overall -0.03% 0.36% 0.09%
Class D -0.07% -1.86% -0.37%
Class B 0.08% 0.82% -0.23%
Class C -0.06% 0.01% 0.64%
Class E 0.03% -0.68% -0.92%
Overall 0.02% 0.17% -0.11%
Class D -0.06% -1.05% -1.01%
Class B 0.00% 1.13% -0.16%
Class C -0.04% 0.28% 0.40%
Class E -0.10% -0.73% -0.51%
Overall -0.04% 0.38% -0.06%
Class D 0.13% -1.29% -0.85%

Weight Sets

Set 1: [2, 1, 1, 1]

Set2: [1, 1, 1, 2]

Set 3: [1, 2, 2, 3]

Set 4: [1, 1, 2, 2]

Set 5: [2, 2, 2, 3]

¥ 3. HMleksks ME 2 7iERIe| fost MEAD (12 AEL)
Table 3. Results of the proposed Set 2 weights (1 second sequence)

Proposed method Over ECM-10.0
Y U \% EncT
Class B 0.01% 0.21% -0.27% 103%
Class C -0.05% 0.13% 0.38% 100%
Class E -0.04% -0.28% -0.41% 101%
Overall -0.03% 0.06% -0.09% 101%
Class D 0.03% -0.33% 0.16% 100%
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Table 4. Selection ratio of TIMD (Anchor: ECM-10.0)
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