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Abstract

In this contribution, a luma intra prediction mode coding method was proposed. As in HM-3.0, a current intra prediction mode was first checked to see if it is equal to a most probable mode (MPM) derived from its left block or upper block. When the current intra prediction mode was not equal to any MPM, at most three most probable remaining modes (MPRMs) according to the intra modes of neighboring blocks could be used. When the current intra prediction mode is not equal to any MPM or MPRM, one of the remaining modes was signaled to indicate the current intra prediction mode. Simulation results reportedly showed 0.4% bit rate reduction in the high efficiency all intra condition with 1% encoding time increase.
1 Introduction

In HM-3.0, luma intra prediction mode coding, one or two intra prediction modes are selected as most probable modes (MPMs). These MPMs are the intra prediction modes of the left block and the upper block. If the current intra prediction mode (ModeC) is equal to the intra prediction mode of the left block (ModeL) or the intra prediction mode of the above block (ModeA), prev_pred_mode_flag will be set to one, and if ModeL is not equal to ModeA, mpm_idx will be utilized to indicate ModeC is equal to ModeA or ModeL; otherwise (i.e. ModeC is not equal to ModeA or Mode L), prev_pred_mode_flag will be set to zero, and rem_intra_luma_pred_mode is derived and coded. The rem_intra_luma_pred_mode is coded with fixed length binarization in CABAC. In the end, if the ModeC is equal to two, one additional planarFlag will be encoded to indicate the ModeC is DC or planar. The coding flow of luma intra prediction mode coding is described in Figure 1. However, the probability distribution of remaining modes is not uniform. The fixed length binarization or coding for rem_intra_luma_pred_mode may not be suitable. In this contribution, we propose a two-level MPM coding method to improve coding efficiency. The rest of this contribution is organized as follows. The algorithm will be described in Section 2, simulation results will be shown in Section 3, and conclusions will be given in Section 4.
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Figure 1.  The flow of the luma intra prediction mode coding in HM 3.0.
2 Algorithm description
2.1 Proposed two-level intra most probable mode coding

Figure 2 shows the coding flow of the proposed two-level most probable mode (MPM) coding method. The MPM coding is changed for one level in HM-3.0 to two levels. The first level is the same with the HM-3.0 coding flow in Figure 1. When the current intra prediction mode (ModeC) is being coded, the intra prediction mode of left block (ModeL) and the intra prediction mode of above block (ModeA) are used to generate the MPM of ModeC. If ModeC is equal to ModeA or Mode L, prev_pred_mode_flag will be set to one, and the 1st level MPM coding will be used. If ModeC is not equal to ModeA or ModeL, prev_pred_mode_flag will be set to zero, and the 2nd level MPM coding will be used.
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Figure 2.  The flow of the proposed two-level MPM coding.
In the 2nd level MPM coding, according to ModeA and ModeL, at most three most probable remaining modes (MPRM) are generated. If ModeC is equal to one of the modes in MPRM, mprm_pred_flag will be set to one, and the index of MPRM, mpm_idx, will be represented by a truncated unary code. If ModeC is not equal to any mode in MPRM, mprm_pred_flag will be set to zero, and rem_intra_luma_pred_mode will be derived and coded in a way similar to that in HM-3.0.
2.2 2nd level most probable mode selection
In the 2nd level MPM coding, to generate MPRMs, three most probable remaining modes of ModeA (A1, A2, A3) and three MPRMs of ModeL (L1, L2, L3) are selected from predefined tables, as shown in Table 1 for prediction unit (PU) size equal to 4x4 or 64x64 and in Table 2 for PU size equal to 8x8, 16x16, or 32x32. These six modes are merged into a MPRMinit list in an interleaving manner. Then, repetitive modes in the MPRMinit list are removed, and modes equal to ModeA or ModeL are removed as well. After the removal of redundant modes, the list is called MPRMreduced. At most 3 first valid modes in MPRMreduced are extracted as MPRMs. The data flow of MPRM selection is shown in Figure 3.
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In the 2nd level MPM coding, the DC mode and planar mode do not share the same mode index. Different mode numbers are utilized to represent the DC mode and the planar mode. For example, the DC mode is the mode 2 for all PU sizes, and the planar mode is the mode 3 for PU sizes equal 64x64, mode 17 for PU sizes equal to 4x4, and mode 34 for PU sizes equal to 8x8, 16x16, and 32x32.
2.3 Skipping Redundant Symbols
The n-bit fixed length binarization or coding is used to represent rem_intra_luma_pred_mode for the remaining modes. The code word of rem_intra_luma_pred_mode is coded from the least significant bit (LSB). In this contribution, we use different contexts for each bin in rem_intra_luma_pred_mode. Note that, if the following symbols in the fixed length coding can be derived from the transmitted bits, the coding of rest bits can be skipped. For example, if ModeA is 0, ModeL is 1, and MPRM are {2, 3, 4}, the max code word of rem_intra_luma_pred_mode is 29, which means that there is no code word 30 (111102 in binary) and 31 (111112 in binary). If the code word of rem_intra_luma_pred_mode is 14 (011102 in binary) or 15 (011112 in binary), the encoder or decoder only needs to encode or decode the “0, 1, 1, 1” or “1, 1, 1, 1” respectively and skip the encoding or decoding of the most significant bit “0”.

3 Simulation results
The proposed approach was implemented on HM-3.0. The high efficiency all intra (HE-AI) condition was simulated according to JCTVC-E700 [1]. Table 3 shows the experimental results of proposed method. The results reportedly showed a bit rate reduction of 0.4% in the HE-AI condition. The encoding time was increased by 1%.
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4 Conclusion
MediaTek proposed a two-level most probable mode coding method for luma intra prediction mode coding in CABAC. At most three most probable remaining modes are selected as the most probable modes in 2nd level most probable mode coding. The results reportedly showed a bit rate reduction of 0.4% in HE-AI condition with 1% encoding time increase.
5 Patent rights declaration(s)
MediaTek Inc. may have current or pending patent rights relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).
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Figure 3.  The data flow of MPRM selection.





Table 2.  MPRM table for PU size equal to 8x8, 16x16, or 32x32.
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Table 1.  MPRM table for PU size equal to 4x4 or 64x64.
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Table 3.  Results of the proposed method.
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