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Abstract
This contribution reports the performance evaluation by CTU based intra refresh approach as information. While the anchor condition candidate in JVET-L0160 used a CU line as a granularity of the refresh area, this contribution used a CTU line. For 1080p content, CTU size is set to 64 instead of 128 to realize that the intra refresh period becomes 30 frames. The preliminary simulation results shows 7.4% Y-BD rate loss compared to with / without intra refresh coding condition. This contribution also suggests to change the intra refresh period to 30 frame, instead of 32 frame.
Introduction
The gradual intra refresh scheme refreshes decoded picture progressively by inserting an intra-coding region in every inter-coded picture. Such scheme is studied in AHG 14 and which kick-off message announced the software implementation of JVET-L0160. From the investigation of the JVET-L0160 software, it seems that CU based intra refresh scheme is complicated. In this contribution, we try to clarify the performance degradation by the intra refresh scheme for the CTU line based implementation. In the current stage, normative and non-normative changes are mixed. Tile based implementation is also future working item.
Evaluation method
Coding structure
Base coding condition is low-delay B but hierarchical QP setting is disabled, i.e., all frame utilizes same QP value. It is noted that QT/BT/TT partitioning is enabled since intra refresh area is aligned to the CTU line, not the CU line.
Intra refresh area is constructed by vertical CTU line. To keep the alignment between intra period and intra refresh cycle, 30 frames contain an intra refresh region while two frames do not contain an intra refresh region. Furthermore, CTU size is adapted to the picture size of each category. In detail, Class A content is divided into 128 x 128 CTU x 30 vertical lines = 3840 pixel width, while Class B content is divided into 64x64 CTU x 30 vertical lines = 1920 pixel width. Class C and D are not defined, here.
Anchor stream utilize the above coding structure and condition. It is noted that constraint intra prediction flag is enabled.
Normative and non-normative changes
Some coding tools violate the intra refresh scheme, i.e., referring to non-refresh region. In this contribution, DBF and ALF is disabled at the boundary between the refreshed and the non-refreshed region. The intra refresh region is explicitly signalled in the header.
Temporal MV prediction and POC referring to non-refreshed region are also disabled by the encoder only change.
Simulation results and discussion
The CTU based intra refresh approach is implemented on the VTM3.0. It is noted that the anchor condition is described in the above section. The summary of BD-rate is shown in Table 1. In this stage, BD-rate loss value is not meaningful due to the unfiled tool/setting changes and so on. It is noted that the no mismatch between encoder and decoder is confirmed, while an intra refresh functionality is not confirmed. We have not confirmed decoding the partial bitstream.
Since the two frames have no intra-refresh region, the comparison is not fair. To overcome the situation, we suggest to change intra refresh period to 30 frames, instead of 32 frames.
From the running time aspect, LDB condition for Class A requires more than 1 week. For our computer environment, 10 days are required on DaylightRoad2 QP22. Due to the fast evaluation, we suggest to shorten the number of frames and/or crop the height of content to half.
[bookmark: _Ref535193220]Table 1 Simulation results by the proposed method.
	
	IntraRefresh

	
	Over VTM3.0+IntraRefreshCfg+IntraPeriod32

	
	Y
	U
	V
	YUV

	Class A1
	6.26%
	16.73%
	15.68%
	7.67%

	Class A2
	6.05%
	11.75%
	7.69%
	5.97%

	Class B
	8.88%
	18.10%
	27.59%
	9.83%

	Overall 
	7.40%
	15.99%
	18.91%
	8.19%


Conclusion
In this contribution, we reported the preliminary evaluation results by the CTU based intra refresh scheme. Three suggestions are summarized as follows. CTU based intra refresh scheme is less complex than CU based one. Intra refresh period is set to 30 frame for fair comparison. Smaller content set for Class A is useful for the fast experiment.
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