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Abstract

JVET is currently exploring potential technologies for a new video coding standardization after completion of the Versatile
Video Coding (VVC) standardization. For this purpose, JVET has been developing a reference software named Enhanced
Compression Model (ECM). ECM incorporates Decoder-side Intra Mode Derivation (DIMD), which derives one or more intra
prediction modes by analyzing the gradients of the decoded neighboring reference samples, along with various methods utilizing
DIMD. In this paper, we proposes a method to improve the coding efficiency of DIMD by increasing the diversity of modes
derived by DIMD, through expanding the reference samples area for the Histogram of Gradients (HoG) construction depending on
whether the reconstructed neighboring reference samples are available. Additionally, the proposed method is applied to DIMD for
chroma block prediction, and is jointly applied to both luma and chroma blocks. Experimental results show that when the proposed
method is applied to the luma block DIMD, it achieves a coding gain with Bjontegaard Delta-rate (BD-rate) saving of 0.03%,
0.02%, and 0.06% on average for Y, Cb, and Cr components, respectively, compared to ECM-10.0.

Keyword : Intra prediction, ECM (Enhanced Compression Model), DIMD (Decoder-side Intra Mode Derivation), HoG
(Histogram of Gradient)
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Table 1. Results of the proposed methods (1 sec sequence, Al)

Proposed methods over ECM-10.0 with Al
Class Sequences Test 1 Test 2 Test 3
Yy [ o [ cr Yy [ o [ cr Y Cb Cr

Tango2 -0.03% -0.16% -0.06% | -0.08%  0.32% 0.00% | -0.06% -0.44% -0.19%
A1 FoodMarket4 0.02% 0.20%  -0.11% | -0.01% -0.07%  0.06% 0.01% 0.19% 0.12%
Campfire -0.04% -0.06% -0.11% | 0.01%  -0.18% -0.31% | -0.03% -0.22% -0.11%
CatRobot1 0.00%  -0.22%  0.02% | -0.05% -0.33% 0.16% | -0.02%  0.06% 0.20%
A2 DaylightRoad2 -0.07% 0.01%  -0.24% | -0.02% 0.60% -0.30% | -0.08% 043% -0.70%
ParkRunning3 0.00%  -0.04% -0.03% | 0.00% -0.02%  0.05% 0.00%  -0.06%  -0.05%
MarketPlace 0.04% 0.23%  -0.34% | -0.02% -0.01% -0.07% | 0.03% -049%  0.30%
RitualDance -0.10%  0.95% 0.14% | -0.06% 0.24%  -0.18% | -0.14% 1.44%  -0.09%
B Cactus 0.03% -025% -0.32% | 0.05% -0.19% -0.23% | -0.04% 0.06% -0.13%
BasketballDrive 0.00% 0.46%  -0.52% | -0.04% 0.68% -0.32% | -0.06%  0.35% 0.10%
BQTerrace 0.00%  -0.08% -0.17% | -0.02% 0.12%  -0.45% | 0.01% 0.16%  -0.73%
BasketballDrill -0.08% -0.35%  0.73% 0.00% -046% -0.17% | -0.05% -0.08% -0.33%
c BQMall -0.07%  0.13% 0.36% 0.03% 0.44% 0.55% | -0.08%  0.30% 0.69%
PartyScene -0.08%  0.18% 0.38% | -0.05% -0.09% 0.60% | -0.06% -0.06%  0.54%
RaceHorses -0.02% -0.08%  0.63% | -0.02% -0.07% 0.73% | -0.04% -0.25% 1.13%
FourPeople 0.07% -061% -0.71% | 0.04% -0.09% -0.47% | 0.00% 0.25% 0.10%
E Johnny 0.06%  -0.30% 0.77% 0.06% 0.02% 1.17% 0.10%  -1.25%  0.18%
KristenAndSara -0.20% -047% -1.46% | -0.09% 0.60% -0.29% | -0.07% -0.35% -1.16%
Class A1 -0.02%  0.03%  -0.08% | -0.03%  0.02%  -0.08% | -0.03% -0.16% -0.06%
Class A2 -0.02% -0.08% -0.08% | -0.02%  0.08%  -0.03% | -0.03% 0.14%  -0.18%
Class B 0.00% 0.26%  -0.24% | -0.02% 0.17%  -0.25% | -0.04% 0.31% -0.11%
Class C -0.06% -0.03%  0.52% | -0.01% -0.04% 043% | -0.06% -0.02%  0.51%
Class E -0.03% -046% -0.47% | 0.00% 0.18% 0.13% 0.01%  -0.45% -0.30%
Overall -0.03%  -0.02% -0.06% | -0.02%  0.08% 0.03% | -0.03%  0.00% -0.01%

EncT 100.1% 99.6% 100.2%

DecT 101.7% 100.6% 103.1%
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Table 2. Ratio of the reference region extension for HoG building in luma blocks DIMD

Applied(%) Non-applied(%)
Above(%) Left(%) Above-Left(%) Total
Class A1 13.97 30.64 27.96 72.57 27.41
Class A2 17.97 27.2 27.91 73.08 26.91
Class B 19.65 23.89 28.87 72.41 27.59
Class C 17.07 25.1 29.75 71.92 28.08
Class E 14.72 33.12 26.56 74.4 25.61
Average 16.9 27.19 28.77 72.86 27.25
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