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A Method of Intra Mode Coding for Joint Exploration Model (JEM)
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Abstract

JVET (Joint Video Exploration Team) which explored evolving technologies of video coding with capabilities beyond HEVC
(High Efficiency Video Coding), released a references software codec named the Joint Exploration Model (JEM) for performance
verification of coding technologies. JEM has 67 intra prediction modes that extend the 35 modes of HEVC for intra prediction.
Therefore, the enhancement of the coding performance is limited due to the overhead of prediction mode coding. In this paper, we
analyze the probabilities of prediction modes selections, and then we propose a more efficient intra prediction mode coding based
on the results of analyzed mode occurrence. In addition, we propose a context modeling for CABAC (Context-Adaptive Binary
Arithmetic Coding) of the proposed mode coding. Experimental results show that the BD-rate gain is 0.02% on the Al (All Intra)
coding structure compared to JEM 7.0. We need to optimize context modeling for additional coding performance enhancement.
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Table 1. MPM binarization in JEM
MPM flag "::t ':::;" MPM Idx mode Idx Bins
0 0
1 1 0
MPM 1 X 2 1 . 9
3 1 1 1 0
1 1 1 1 1 0
5 1 1 1 1 1
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Table 2 The Probabilities of the selected intra prediction modes according to QP and coding config-

uration (BasketballDrill)

BasketballDrill (All Intra)(%)
QP MPMO | MPM1 | MPM2 | MPM 3 | MPM 4 | MPM 5 |non MPM
22 35.8 19.5 54 9.6 7.2 5.0 17.5
27 349 18.8 57 94 6.2 4.5 20.5
32 32.3 18.5 6.7 9.0 57 4.5 233
37 30.6 18.8 8.0 76 5.0 3.9 26.1
BasketballDrill (Random Access)(%)
QP MPMO | MPM1 | MPM2 | MPM3 | MPM 4 | MPM 5 |non MPM
22 324 16.3 5.1 6.5 56 4.0 30.1
27 324 16.9 5.5 73 5.6 3.9 283
32 31.5 16.7 6.2 7.2 44 34 30.6
37 28.5 17.3 7.0 5.8 43 34 337
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Table 3. Binary code of the proposed method

= HHi9| 0| F=

PMPM_flag | MPM flag Bins

MPMO 1 X

MPM1 0

MPM2 1 0

MPM3 0 1 1 1 0

MPM4 1 1 1 0

MPM5 1 1 1 1
non-MPM 0 non-MPM mode coding
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Fig. 3. Decoding process of the proposed method
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Fig. 4. The probabilities of selected PMPM according to the neighboring
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Table 4. Experimental result of the proposed method(over JEM 7.0, Al)

BD-rate (piecewise cubic) BD-rate (cubic) Prob. of the Prob. of the
Y U \Y Y U Y, PMPM non-MPM

UHD FoodMarket4 -0.01% 0.17% 0.22% 0.04% 0.18% 0.22% 44% 19%
CatRobot1 -0.02% -0.12% -0.09% -0.02% -0.13% -0.08% 32% 23%
DaylightRoad2 -0.05% -0.01% -0.10% -0.08% -0.04% -0.09% 38% 14%
ParkRunning3 0.00% 0.02% -0.04% 0.00% 0.01% -0.02% 39% 17%
CampfireParty2 | -0.02% -0.12% 0.14% -0.01% -0.11% 0.15% 36% 20%
UHD Total -0.02% -0.01% 0.03% -0.01% -0.02% 0.04% 38% 19%
HD BQTerrace -0.03% 0.21% 0.05% -0.03% 0.20% 0.01% 38% 17%
RitualDance 0.01% 0.01% -0.66% 0.00% 0.06% -0.69% 37% 24%
MarketPlace -0.04% -0.13% -0.48% -0.04% -0.27% -0.48% 40% 16%
BasketballDrive | -0.06% -0.21% -0.31% -0.07% -0.22% -0.31% 47% 13%
Cactus 0.01% 0.01% 0.20% 0.00% -0.18% 0.23% 37% 19%
HD Total -0.02% -0.02% -0.24% -0.03% -0.08% -0.25% 40% 18%
Total -0.02% -0.02% -0.11% -0.02% -0.05% -0.1% 39% 18%
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