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Abstract

This contribution reports results of CE1.A.3. In HM-4.0, split_coding_unit_flag and skip_flag are the only two CABAC syntax elements that still have dependency on upper LCUs and need line buffers. In this contribution, it is proposed to use the depth information of the current block and the left block for the context formation of split_coding_unit_flag and to use the data of the left block for the context formation of skip_flag when the upper block belongs to the upper LCU. In this way, all CABAC line buffers can be removed. It is reported that the proposed context modeling causes less than 0.08% bit rate increase.
1 Introduction

In the 6th JCT-VC meeting in Torino, several proposals related to context reduction and context modeling simplification were adopted. Most line buffers for CABAC are removed. In HM-4.0 CABAC, only two syntax elements, split_coding_unit_flag and skip_flag, need information from upper blocks, which has to be stored in line buffers. In this contribution, context modeling modifications for split_coding_unit_flag and skip_flag are proposed to remove line buffers in HM-4.0 CABAC. The method in JCTVC-F497 [1] for split_coding_unit_flag is modified to reduce the coding efficiency loss, and the method in JCTVC-F060 [2] for skip_flag is implemented on HM-4.0. The rest of this contribution is organized as follows. The modified context modeling will be described in Section 2, simulation results will be shown in Section 3, and conclusions will be given in Section 4.
2 Modifications of context modeling
2.1 split_coding_unit_flag
In HM-4.0, the context model index for split_coding_unit_flag is derived as:
ctxIdx = isSplit(A) + isSplit(L),
where the isSplit(A) means whether the depth of the upper CU is larger than that of the current CU, and the isSplit(L) means whether the depth of the left CU is larger than that of the CU. Therefore, a CU depth line buffer is required for split_coding_unit_flag coding.
In this contribution, context model index for split split_coding_unit_flag is modified as:
ctxIdx = isSplit(L) + (min(2,current_depth)<<1)
Only the depth of the left CU and the depth of current CU are required, so the line buffer can be removed.
2.2 skip_flag
In HM-4.0, the context model index for skip_flag is derived as:
ctxIdx = isSkip(A) + isSkip (L),
where the isSkip (A) means whether the upper PU is coded in Skip mode, and isSkip (L) means whether the left PU is coded in Skip mode. A skip_flag line buffer is required.
In this contribution, context model index for split skip_flag is modified as:
ctxIdx = isSkip(L) + ((is the upper PU in the upper LCU) ? isSkip(L) : isSkip (A))
In the proposed skip_flag coding, when the upper block is not in the current LCU and belongs to the upper LCU, the information of the left block is used to replace that of the upper block for context formation, so the line buffer can be removed.
3 Simulation results
The proposed approach is implemented on HM-4.0. All results were simulated according to the common test conditions defined in JCTVC-F900 [3]. The tested conditions for split_coding_unit_flag coding are high efficiency all intra (HE-AI), high efficiency random access (HE-RA), and high-efficiency low delay B (HE-LDB). The tested conditions for skip_flag are HE-RA and HE-LDB.
Table 1 shows the results of the proposed split_coding_unit_flag coding. No bit rate increase is observed in HE-AI and HE-RA, and the bit rate increase in HE-LDB is less than 0.1%.
Table 2 shows the results of the proposed skip_flag coding. Almost no bit rate increase is observed.
Table 3 shows the results of the proposed split_coding_unit_flag and skip_flag coding. No bit rate increase is observed in HE-AI, and the bit rate increases in HE-RA and HE-LDB are less than 0.08%. Encoding time and decoding time are unchanged. Line buffers for split_coding_unit_flag and skip_flag coding can be removed.
4 Conclusions

MediaTek proposed modifications of context modeling for split_coding_unit_flag and skip_flag coding to remove all the CABAC line buffers. Simulation results reportedly show that no bit rate increase is observed in HE-AI, and the bit rate increases in HE-RA and HE-LDB are less than 0.08%. Encoding and decoding time are not changed.
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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Table 1.  Results of the proposed split_coding_unit_flag coding
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Table � SEQ 表格 \* ARABIC �3�.  Results of the proposed split_coding_unit_flag and skip_flag coding
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Table 2.  Results of the proposed skip_flag coding
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