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Histogram Construction
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Abstract

This paper proposes an adaptive directional histogram construction method to address the structural limitations of HoG
(Histogram of Gradient)-based intra prediction techniques, DIMD (Decoder-side Intra Mode Derivation) and MDIP (Most Dominant
Intra Prediction), used in ECM (Enhanced Compression Model). While conventional methods in ECM derive directional information
from surrounding reference areas, the availability of actual reference samples in those directions is not considered, which can lead
to degraded prediction performance, such as near picture boundaries. To address this limitation, the proposed method excludes
directions lacking valid reference samples from the histogram accumulation process or attenuates their contribution based on block
size. The proposed algorithm is implemented using ECM-16.1, and experimental results demonstrate that the algorithm achieves an
average BD-rate reduction of 0.03% for the luma component under JVET common test conditions without additional burden in
encoding/decoding runtime.

Keyword : Enhanced Compression Model, Intra Prediction, Joint Video Experts Team, Moving Picture Experts Group,
Video Compression
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I 1. Hotels dhe| ECM-16.1 LiH| Ms
Table 1. Performance of the proposed method over ECM-16.1

Class Sequence BD-rate (Y) BD-rate (Cb) BD-rate (Cr) EncT DecT
Tango2 -0.01% -0.10% -0.09% 99.6% 99.9%

A1 FoodMarket4 0.02% 0.00% 0.06% 100.1% 99.5%
Campfire -0.03% -0.02% -0.06% 100.5% 100.1%
CatRobot -0.01% -0.01% -0.20% 99.5% 100.2%

A2 DaylightRoad2 -0.04% 0.02% -0.12% 100.6% 99.8%
ParkRunning3 -0.02% -0.08% -0.02% 99.6% 100.2%
MarketPlace 0.01% -0.29% -0.02% 99.3% 100.1%

RitualDance 0.01% -0.06% -0.04% 100.3% 99.7%

B Cactus -0.03% -0.26% 0.11% 100.2% 99.6%
BasketballDrive -0.01% 0.10% -0.01% 99.8% 99.4%
BQTerrace 0.00% 0.02% 0.10% 100.1% 100.2%
BasketballDrill -0.02% -0.01% 0.15% 99.7% 100.3%
c BQMall -0.02% -0.03% 0.03% 100.5% 100.5%
PartyScene 0.01% -0.10% -0.16% 100.2% 99.8%
RaceHorsesC -0.02% -0.06% -0.08% 99.8% 100.2%
BasketballPass -0.06% 0.20% -0.01% 100.3% 100.1%
b BQSquare -0.04% 0.02% -0.25% 100.4% 100.1%
BlowingBubbles -0.01% -0.20% 0.21% 100.1% 100.2%
RaceHorses -0.06% -0.02% -0.04% 99.6% 100.5%

FourPeople 0.02% -0.01% -0.05% 99.7% 99.8%
E Johnny 0.01% 0.04% 0.03% 100.3% 100.2%
KristenAndSara -0.02% -0.09% 0.01% 100.6% 100.3%
BasketballDrill Text -0.01% 0.20% -0.01% 99.6% 100.1%
F ArenaOfValor -0.01% 0.10% 0.01% 100.1% 100.2%
SlideEditing -0.02% -0.03% -0.08% 100.3% 100.6%
SlideShow -0.09% -0.39% -0.05% 99.9% 100.2%
FlyingGraphics 0.00% -0.01% -0.19% 100.2% 100.1%

TGM Desktop -0.08% -0.30% -0.08% 99.7% 99.6%
Console -0.12% -0.28% -0.03% 100.2% 99.9%
ChineseEditing -0.16% 0.02% -0.06% 100.1% 100.1%
Overall (A, B, C, D, E) -0.02% -0.04% -0.02% 100.0% 100.0%
Overall (F, TGM) -0.06% -0.09% -0.06% 100.0% 100.1%
Overall (All) -0.03% -0.06% -0.03% 100.0% 100.1%
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o) 4By BUE BRAL RN AT ApA)  SES Gre] A0, TPIE B, 04 Al
A3t FEAY] dEOR AR ok Akels A HER] Aol vvjele) AR REs B8 PL
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Table 2. Performance of the proposed method under the CTC condition over ECM-16.1

Sequence BD-rate (Y) BD-rate (Cb) BD-rate (Cr) EncT DecT
BasketballPass -0.04% 0.20% -0.01% 100.3% 100.2%
BQSquare -0.02% 0.02% -0.25% 100.2% 100.1%
BlowingBubbles -0.02% -0.20% 0.21% 100.3% 100.2%
RaceHorses -0.04% -0.02% -0.04% 100.1% 100.3%
Overall (Class D) -0.03% -0.01% -0.08% 100.2% 100.2%
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