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Abstract
This contribution proposes two schemes to align the interaction between CPR mode with all other inter coding tools. The method is implemented on top of VTM-3.0 with CPR enabled. The first scheme removes   CPR dependency in motion derivation process. It results in negligible BD-rate difference for all test configurations on regular or screen content materials. The second scheme uses CPR mode as a third mode other than intra or inter modes. Motion predictor for CPR mode and inter mode would be derived mutual-exclusively from each other. The simulations show 1.1% in RA configuration and 1.5% in LDB configuration in screen content coding materials.
 Introduction 
In 12th JVET meeting, current picture referencing (CPR) mode [1] was adopted into VTM3.0. However, the interaction between CPR mode and newly adopted coding tools, such as pairwise merge candidate, history based motion predictor, intra/inter multi-hypothesis mode, merge mode with motion vector difference (MMVD), and triangular partition were not clearly defined. As a result, the tool interactions were integrated in VTM3.0 in several different ways. First, CPR can be used with pairwise merge candidate and history based motion predictor. A new pairwise CPR merge candidate can be generated by averaging two CPR merge candidates. A new pairwise merge candidate can not be generated by averaging a CPR merge candidate and a non-CPR merge candidate. For history based motion predictor, CPR motion is inserted in to history buffer for future referencing. Second, CPR cannot be used with other inter tools, such as affine motion, intra/inter multi-hypothesis mode, MMVD, and triangular partition. Bitstream conformance checks were added at decoder to disable those tool combinations. Besides bitstream conformance check, motion derivation process in some inter tools were modified which excludes neighboring blocks in CPR mode. Those inter tools are affine merge mode, MMVD and Triangular partition. However, the motion derivation of the regular merge mode and the intra/inter multi-hypothesis mode includes neighboring blocks in CPR mode. 
Proposed methods
Method 1:  reference index signaling and bitstream conformance restrictions
In this method, the blocks in CPR mode are treated as blocks in inter prediction mode. There are no changes needed in derivation process for motion vectors compared to the case when CPR mode is disabled. Bitstream conformance checks are added to the encoder to disallow CPR combining with other coding tools, such as affine motion, intra/inter multi-hypothesis mode, MMVD, and triangular partition. 
Method 2:  reference index signaling and bitstream conformance restrictions and disable pairwise merge candidate for CPR mode
In this method, besides the modifications in Method 1, one restriction is further enforced in pairwise merge candidate. The restriction is that a new pairwise merge candidate can only be generated by averaging two non-CPR MV candidates. 

Method 3: block level flag signaling and independent CPR mode
In this method, CPR mode is signalled with a block level flag and can be signaled as CPR AMVP mode or CPR skip/merge mode. CPR mode is treated as the third prediction mode other than intra or inter prediction modes. The current picture is no longer included as one of the reference pictures in the reference picture list 0. The derivation process of motion vectors for CPR mode excludes all neighboring blocks in inter mode and vice versa. Bitstream conformance checks are no longer needed at the encoder and redundant mode signaling is removed. 
Method 4: block level flag signaling and independent CPR mode without HMVP and pairwise average merge candidate support for CPR
On the top of method 3, HMVP and pairwise average merge candidate are removed from CPR merge derivation and MVP derivation process. 

Simulation Results
The simulation is performed by using VTM3.0 software. Two different anchors are generated, one by using VTM3.0 default configurations and another by using VTM3.0 default configurations with CPR mode. Common test conditions in CE8 [2] are followed. Results are shown in the following two tables:

Table I: coding performance of method 1: Reference index signaling and bitstream conformance restrictions
	
	All Intra Main10 - VTM configuration

	
	Over VTM-3
	Over VTM-3 + CPR

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.08%
	-0.10%
	0.06%
	124%
	102%
	0.00%
	0.00%
	0.00%
	99%
	102%

	Class A2
	-0.47%
	-0.50%
	-0.55%
	130%
	97%
	0.00%
	0.00%
	0.00%
	100%
	96%

	Class B
	-0.30%
	-0.39%
	-0.36%
	134%
	105%
	0.00%
	0.00%
	0.00%
	98%
	103%

	Class C
	-0.09%
	-0.24%
	-0.25%
	138%
	101%
	0.00%
	0.00%
	0.00%
	98%
	97%

	Class E
	-0.64%
	-0.81%
	-0.59%
	140%
	106%
	0.00%
	0.00%
	0.00%
	98%
	102%

	Overall 
	-0.27%
	-0.40%
	-0.33%
	133%
	102%
	0.00%
	0.00%
	0.00%
	99%
	100%

	Class D
	-0.10%
	-0.23%
	0.22%
	134%
	100%
	0.00%
	0.00%
	0.00%
	98%
	101%

	Class F
	-12.09%
	-12.04%
	-12.10%
	150%
	99%
	0.00%
	0.00%
	0.00%
	97%
	99%

	Class SCC 1080p
	-36.92%
	-36.11%
	-36.36%
	139%
	91%
	0.00%
	0.00%
	0.00%
	98%
	99%

	
	
	
	
	
	
	
	
	
	
	

	
	Random Access Main 10 - VTM configuration

	
	Over VTM-3
	Over VTM-3 + CPR

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.12%
	0.05%
	0.25%
	97%
	100%
	-0.02%
	0.09%
	0.02%
	99%
	100%

	Class A2
	0.01%
	0.08%
	0.20%
	99%
	101%
	0.01%
	0.01%
	-0.04%
	101%
	100%

	Class B
	0.03%
	-0.03%
	-0.25%
	99%
	101%
	0.01%
	-0.03%
	-0.04%
	101%
	101%

	Class C
	0.19%
	-0.11%
	0.12%
	103%
	100%
	0.00%
	-0.05%
	0.04%
	100%
	100%

	Class E
	 
	
	 
	 
	
	 
	
	 
	 
	 

	Overall
	0.09%
	-0.01%
	0.04%
	99%
	100%
	0.00%
	0.00%
	-0.01%
	100%
	100%

	Class D
	0.14%
	-0.27%
	0.17%
	100%
	98%
	-0.01%
	0.01%
	0.02%
	99%
	99%

	Class F
	-9.93%
	-9.98%
	-9.98%
	102%
	96%
	-0.03%
	-0.02%
	0.01%
	97%
	99%

	Class SCC 1080p
	-22.02%
	-21.58%
	-22.12%
	101%
	97%
	0.00%
	0.00%
	-0.03%
	98%
	99%

	
	
	
	
	
	
	
	
	
	
	

	
	Low delay B Main10 - VTM configuration

	
	Over VTM-3
	Over VTM-3 + CPR

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	
	 
	
	 
	 
	 

	Class B
	0.05%
	-0.14%
	-0.09%
	106%
	101%
	-0.01%
	0.18%
	0.05%
	100%
	98%

	Class C
	0.15%
	0.43%
	0.60%
	110%
	104%
	0.02%
	0.04%
	0.26%
	101%
	103%

	Class E
	0.13%
	1.24%
	-0.21%
	106%
	100%
	-0.15%
	0.18%
	-0.02%
	100%
	100%

	Overall
	0.10%
	0.40%
	0.11%
	107%
	102%
	-0.04%
	0.13%
	0.10%
	100%
	100%

	Class D
	0.08%
	-0.04%
	0.50%
	111%
	100%
	-0.05%
	0.12%
	-0.19%
	100%
	100%

	Class F
	-5.16%
	-5.28%
	-5.77%
	108%
	99%
	-0.02%
	0.12%
	-0.30%
	100%
	98%

	Class SCC 1080p
	-13.00%
	-13.17%
	-13.41%
	107%
	93%
	0.28%
	0.46%
	0.40%
	99%
	98%



Table II: coding performance of method 2: Reference index signaling and bitstream conformance restrictions
	
	All Intra Main10 - VTM configuration

	
	Over VTM-3
	Over VTM-3 + CPR

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.08%
	-0.06%
	0.04%
	125%
	104%
	0.00%
	0.04%
	-0.02%
	99%
	104%

	Class A2
	-0.46%
	-0.50%
	-0.52%
	129%
	97%
	0.01%
	0.00%
	0.02%
	99%
	96%

	Class B
	-0.29%
	-0.38%
	-0.33%
	132%
	103%
	0.01%
	0.01%
	0.03%
	97%
	102%

	Class C
	-0.08%
	-0.21%
	-0.23%
	137%
	102%
	0.01%
	0.03%
	0.02%
	98%
	98%

	Class E
	-0.62%
	-0.79%
	-0.58%
	139%
	103%
	0.01%
	0.01%
	0.02%
	97%
	100%

	Overall 
	-0.26%
	-0.38%
	-0.32%
	132%
	102%
	0.01%
	0.02%
	0.02%
	98%
	100%

	Class D
	-0.09%
	-0.13%
	0.20%
	133%
	99%
	0.01%
	0.10%
	-0.01%
	98%
	101%

	Class F
	-12.05%
	-12.06%
	-11.92%
	152%
	102%
	0.05%
	-0.02%
	0.20%
	98%
	102%

	Class SCC 1080p
	-36.87%
	-36.07%
	-36.33%
	139%
	91%
	0.08%
	0.07%
	0.04%
	98%
	101%

	
	
	
	
	
	
	
	
	
	
	

	
	Random Access Main 10 - VTM configuration

	
	Over VTM-3
	Over VTM-3 + CPR

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.11%
	0.05%
	0.30%
	96%
	98%
	-0.03%
	0.09%
	0.07%
	98%
	98%

	Class A2
	-0.03%
	-0.01%
	0.16%
	97%
	100%
	-0.03%
	-0.08%
	-0.08%
	100%
	99%

	Class B
	0.00%
	-0.08%
	-0.13%
	99%
	100%
	-0.02%
	-0.07%
	0.08%
	100%
	101%

	Class C
	0.19%
	-0.19%
	-0.01%
	103%
	100%
	0.00%
	-0.13%
	-0.09%
	100%
	100%

	Class E
	 
	
	 
	 
	
	 
	
	 
	 
	 

	Overall
	0.07%
	-0.07%
	0.05%
	99%
	100%
	-0.02%
	-0.06%
	0.00%
	100%
	100%

	Class D
	0.15%
	-0.40%
	0.22%
	103%
	101%
	-0.01%
	-0.12%
	0.07%
	101%
	102%

	Class F
	-9.85%
	-9.89%
	-10.03%
	104%
	98%
	0.06%
	0.09%
	-0.03%
	100%
	102%

	Class SCC 1080p
	-21.95%
	-21.56%
	-22.05%
	103%
	98%
	0.09%
	0.03%
	0.06%
	100%
	101%

	
	
	
	
	
	
	
	
	
	
	

	
	Low delay B Main10 - VTM configuration

	
	Over VTM-3
	Over VTM-3 + CPR

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	
	 
	
	 
	 
	 

	Class B
	0.09%#VALUE!
	-0.22%#VALUE!
	0.03%#VALUE!
	106%#NUM!
	102%#NUM!
	0.02%#VALUE!
	0.10%#VALUE!
	0.16%#VALUE!
	99%#NUM!
	99%#NUM!

	Class C
	0.09%
	0.42%
	0.62%
	109%
	103%
	-0.04%
	0.03%
	0.28%
	99%
	102%

	Class E
	0.12%
	0.36%
	-0.61%
	105%
	98%
	-0.16%
	-0.70%
	-0.42%
	99%
	99%

	Overall
	0.10%#VALUE!
	0.13%#VALUE!
	0.06%#VALUE!
	106%#NUM!
	101%#NUM!
	-0.04%#VALUE!
	-0.13%#VALUE!
	0.06%#VALUE!
	99%#NUM!
	100%#NUM!

	Class D
	0.11%
	-0.26%
	0.29%
	111%
	98%
	-0.02%
	-0.11%
	-0.39%
	100%
	98%

	Class F
	-5.17%
	-4.80%
	-5.42%
	107%
	100%
	-0.02%
	0.60%
	0.06%
	99%
	99%

	Class SCC 1080p
	-13.16%
	-13.44%
	-13.72%
	108%
	96%
	0.08%
	0.13%
	0.02%
	99%
	101%



Table III: coding performance of method 3: block level flag signaling and independent CPR mode
	
	All Intra Main10 - VTM configuration

	
	Over VTM-3
	Over VTM-3 + CPR

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.01%
	-0.10%
	-0.01%
	131%
	101%
	-0.07%
	0.00%
	-0.07%
	104%
	101%

	Class A2
	-0.56%
	-0.58%
	-0.61%
	133%
	89%
	-0.08%
	-0.07%
	-0.07%
	102%
	88%

	Class B
	-0.40%
	-0.38%
	-0.45%
	141%
	99%
	-0.10%
	0.01%
	-0.09%
	104%
	98%

	Class C
	-0.20%
	-0.23%
	-0.33%
	141%
	97%
	-0.11%
	0.01%
	-0.09%
	101%
	93%

	Class E
	-0.86%
	-0.92%
	-0.72%
	149%
	103%
	-0.23%
	-0.12%
	-0.13%
	104%
	99%

	Overall 
	-0.39%
	-0.42%
	-0.42%
	139%
	98%
	-0.12%
	-0.03%
	-0.09%
	103%
	96%

	Class D
	-0.32%
	-0.35%
	-0.41%
	139%
	97%
	-0.22%
	-0.11%
	-0.63%
	102%
	98%

	Class F
	-12.25%
	-12.18%
	-12.12%
	157%
	100%
	-0.19%
	-0.17%
	-0.05%
	101%
	100%

	Class SCC 1080p
	-37.14%
	-36.30%
	-36.56%
	142%
	87%
	-0.37%
	-0.31%
	-0.35%
	100%
	100%

	
	
	
	
	
	
	
	
	
	
	

	
	Random Access Main 10 - VTM configuration

	
	Over VTM-3
	Over VTM-3 + CPR

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.08%
	-0.46%
	-0.55%
	100%
	99%
	-0.22%
	-0.42%
	-0.77%
	102%
	99%

	Class A2
	-0.08%
	-0.38%
	-0.16%
	95%
	96%
	-0.09%
	-0.46%
	-0.41%
	97%
	95%

	Class B
	-0.10%
	-0.14%
	-0.51%
	102%
	95%
	-0.12%
	-0.14%
	-0.30%
	103%
	96%

	Class C
	0.04%
	-0.19%
	-0.13%
	105%
	96%
	-0.15%
	-0.13%
	-0.21%
	102%
	95%

	Class E
	 
	
	 
	 
	
	 
	
	 
	 
	 

	Overall
	-0.05%
	-0.27%
	-0.35%
	101%
	96%
	-0.14%
	-0.26%
	-0.39%
	101%
	96%

	Class D
	0.03%
	-0.60%
	-0.30%
	104%
	94%
	-0.13%
	-0.32%
	-0.46%
	102%
	96%

	Class F
	-10.09%
	-10.07%
	-10.10%
	107%
	95%
	-0.22%
	-0.13%
	-0.13%
	103%
	99%

	Class SCC 1080p
	-22.90%
	-22.56%
	-23.06%
	108%
	94%
	-1.08%
	-1.19%
	-1.18%
	104%
	97%

	
	
	
	
	
	
	
	
	
	
	

	
	Low delay B Main10 - VTM configuration

	
	Over VTM-3
	Over VTM-3 + CPR

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	
	 
	
	 
	 
	 

	Class B
	-0.07%#VALUE!
	-0.60%#VALUE!
	-0.74%#VALUE!
	111%#NUM!
	97%#NUM!
	-0.13%#VALUE!
	-0.28%#VALUE!
	-0.61%#VALUE!
	104%#NUM!
	94%#NUM!

	Class C
	-0.05%
	-0.51%
	-0.60%
	111%
	86%
	-0.17%
	-0.89%
	-0.92%
	102%
	85%

	Class E
	0.10%
	0.73%
	-0.45%
	104%
	92%
	-0.17%
	-0.32%
	-0.27%
	99%
	92%

	Overall
	-0.02%#VALUE!
	-0.24%#VALUE!
	-0.62%#VALUE!
	109%#NUM!
	92%#NUM!
	-0.16%#VALUE!
	-0.50%#VALUE!
	-0.63%#VALUE!
	102%#NUM!
	91%#NUM!

	Class D
	-0.05%
	-0.54%
	-0.14%
	114%
	93%
	-0.18%
	-0.39%
	-0.83%
	102%
	93%

	Class F
	-5.71%#VALUE!
	-6.37%#VALUE!
	-6.10%#VALUE!
	110%#NUM!
	98%#NUM!
	-0.64%#VALUE!
	-1.07%#VALUE!
	-0.68%#VALUE!
	102%#NUM!
	97%#NUM!

	Class SCC 1080p
	-14.55%
	-15.02%
	-15.25%
	112%
	91%
	-1.48%
	-1.65%
	-1.68%
	103%
	95%



[bookmark: _GoBack]Table IV: coding performance of method 4: block level flag signaling and independent CPR mode without HMVP and pairwise average merge candidate
	
	All Intra Main10 - VTM configuration

	
	Over VTM-3
	Over VTM-3 + CPR

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.03%
	-0.13%
	0.01%
	124%
	98%
	-0.06%
	-0.03%
	-0.05%
	99%
	98%

	Class A2
	-0.33%
	-0.43%
	-0.39%
	125%
	101%
	0.15%
	0.08%
	0.16%
	96%
	99%

	Class B
	-0.23%
	-0.25%
	-0.25%
	131%
	99%
	0.06%
	0.14%
	0.11%
	96%
	98%

	Class C
	-0.08%
	-0.13%
	-0.27%
	132%
	100%
	0.01%
	0.11%
	-0.02%
	95%
	96%

	Class E
	-0.61%
	-0.72%
	-0.63%
	136%
	103%
	0.03%
	0.09%
	-0.04%
	96%
	99%

	Overall 
	-0.23%
	-0.31%
	-0.30%
	130%
	100%
	0.04%
	0.09%
	0.04%
	96%
	98%

	Class D
	-0.19%
	-0.34%
	-0.19%
	130%
	97%
	-0.09%
	-0.11%
	-0.40%
	96%
	98%

	Class F
	-11.83%
	-11.84%
	-11.75%
	148%
	99%
	0.34%
	0.26%
	0.43%
	95%
	99%

	Class SCC 1080p
	-36.17%
	-35.51%
	-35.71%
	138%
	90%
	1.16%
	0.94%
	1.01%
	98%
	98%

	
	
	
	
	
	
	
	
	
	
	

	
	Random Access Main 10 - VTM configuration

	
	Over VTM-3
	Over VTM-3 + CPR

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.07%
	-0.52%
	-0.52%
	99%
	99%
	-0.21%
	-0.48%
	-0.74%
	102%
	99%

	Class A2
	0.03%
	-0.17%
	0.08%
	102%
	104%
	0.03%
	-0.24%
	-0.17%
	104%
	103%

	Class B
	-0.03%
	-0.21%
	-0.41%
	101%
	98%
	-0.05%
	-0.21%
	-0.20%
	103%
	98%

	Class C
	0.14%
	-0.39%
	-0.20%
	105%
	99%
	-0.05%
	-0.33%
	-0.28%
	103%
	99%

	Class E
	 
	
	 
	 
	
	 
	
	 
	 
	 

	Overall
	0.02%
	-0.31%
	-0.28%
	102%
	100%
	-0.07%
	-0.30%
	-0.32%
	103%
	100%

	Class D
	0.08%
	-0.59%
	-0.22%
	105%
	99%
	-0.08%
	-0.31%
	-0.37%
	103%
	101%

	Class F
	-9.69%
	-9.74%
	-9.93%
	106%
	97%
	0.28%
	0.27%
	0.11%
	102%
	100%

	Class SCC 1080p
	-21.86%
	-21.63%
	-22.12%
	108%
	97%
	0.25%
	0.01%
	0.04%
	105%
	100%

	
	
	
	
	
	
	
	
	
	
	

	
	Low delay B Main10 - VTM configuration

	
	Over VTM-3
	Over VTM-3 + CPR

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	
	 
	
	 
	 
	 

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!

	Class C
	-0.07%
	-0.35%
	-0.39%
	115%
	102%
	-0.19%
	-0.73%
	-0.72%
	105%
	101%

	Class E
	0.04%
	0.69%
	-0.38%
	108%
	99%
	-0.24%
	-0.37%
	-0.19%
	102%
	100%

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!

	Class D
	-0.04%
	-0.48%
	-0.57%
	116%
	98%
	-0.18%
	-0.31%
	-1.24%
	104%
	97%

	Class F
	-5.45%
	-5.92%
	-5.50%
	112%
	101%
	-0.35%
	-0.61%
	-0.06%
	104%
	100%

	Class SCC 1080p
	-13.38%
	-13.95%
	-14.11%
	113%
	97%
	-0.14%
	-0.41%
	-0.37%
	104%
	102%





Conclusions
In this contribution, two different schemes of CPR mode are proposed and tested. Both methods could unify how the inter tools interact with CPR mode. Minor coding difference for normal contents as well as screen content materials are observed in the solution with bitstream conformance checks (Method 2). Over 1% coding gain is observed for screen content materials for Method 3. It is recommended to adopt method 2 3 or method 43 into the test model.
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to 
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all other inter 
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. The method is implemented on top of VTM
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3.0 with CPR enabled. 
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scheme 
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CPR dependency in motion derivation process. 


It 
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BD


-


rate difference for all test 


configurations on regular or screen
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configuration in screen 
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Introduction 
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JVET meeting, current picture referencing 


(CPR) mode 


[1] was adopted in
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the interaction between CPR mode and newly adopted coding tools, such as pairwise me


rge candidate, 


history based motion predictor, intra/inter multi
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hypothesis mode, merge mode with motion vector 


difference (MMVD), and 
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As a result, the tool interactions were 
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in several di


fferent 


ways
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First, 


CPR can be used with pairwise merge candidate and 


history based motion predictor. 


A new pairwise CPR merge candidate can be generated by averaging two 


CPR merge candidates. A new pairwise merge candidate can not be generated by averagi


ng a CPR merge 


candidate and a non
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CPR merge candidate. For history based motion predictor, CPR motion is inserted in 


to history buffer for future referencing. Second, CPR cannot be used with 


other 


inter


 


tools, 


such as


 


affine 
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were added 


at decoder


 


to disable those tool combinations.


 


B


esides bitstream conformance check


, motion 


derivation process in 


some


 


inter tools were modified 


which excludes neighboring blocks in CPR mode. 
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includes neighboring blocks in CPR 


mod


e. 


 


2


 


Proposed 


methods


 


Method 1:  


reference index signaling and bitstream conformance restrictions


 




  Page:  1   Date Saved:  2019 - 01 - 16  

Joint  Video  Experts   Team   ( JVET )   of  ITU - T SG   16 WP   3 and ISO/IEC JTC   1/SC   29/WG   11   1 3 th   Meeting:  M a rrakech ,  MA ,  9 – 1 8   Jan .   201 9  Document :  JVET - M 0483 - r2  

 

Title:  CE8 - related:   CPR mode signaling and interaction with inter coding tools  

Status:  Input d ocument  

Purpose:  Proposal  

Author(s) or   Contact(s):  Wei - Jung Chien   Vadim Seregin   Marta Karczewicz      Shurui Ye   Fangdong Chen   Li Wang          Tel:   Email:    +1 - 858 - 845 - 1795   wchien@qti.qualcomm.com   yeshurui@hikvision.com  

Source:  Qualcomm Inc. , Hikvision  

_____________________________   Abstract   This contribution  proposes   two schemes   to  align the interaction between CPR mode with  all other inter  coding tools . The method is implemented on top of VTM - 3.0 with CPR enabled.  The first  scheme  removes      CPR dependency in motion derivation process.  It  result s   in  negligible  BD - rate difference for all test  configurations on regular or screen   content material s .  The second  scheme  uses CPR mode as a third mode  other than intra or inter modes.  Motion predictor for CPR mode and inter mode would be derived mutual - exclusively from each other. The simulations show   1.1 %   in RA configuration and   1.5 %   in LDB  configuration in screen  content  coding materials .   1     Introduction    In 12 th   JVET meeting, current picture referencing  (CPR) mode  [1] was adopted in to VTM3.0. However,  the interaction between CPR mode and newly adopted coding tools, such as pairwise me rge candidate,  history based motion predictor, intra/inter multi - hypothesis mode, merge mode with motion vector  difference (MMVD), and  t riangular partition were not clearly defined.  As a result, the tool interactions were  integrated i n VTM3.0   in several di fferent  ways .  First,  CPR can be used with pairwise merge candidate and  history based motion predictor.  A new pairwise CPR merge candidate can be generated by averaging two  CPR merge candidates. A new pairwise merge candidate can not be generated by averagi ng a CPR merge  candidate and a non - CPR merge candidate. For history based motion predictor, CPR motion is inserted in  to history buffer for future referencing. Second, CPR cannot be used with  other  inter   tools,  such as   affine  motion, intra/int er multi - hypo thesis mode, MMVD , and triangular partition .  B itstream conformance check s  were added  at decoder   to disable those tool combinations.   B esides bitstream conformance check , motion  derivation process in  some   inter tools were modified  which excludes neighboring blocks in CPR mode.  Those inter tools are affine merge mode,  MMVD and Triangular partition. However, the motion derivation  of the regular merge mode and the intra/inter multi - hypothesis mode  includes neighboring blocks in CPR  mod e.    2   Proposed  methods   Method 1:   reference index signaling and bitstream conformance restrictions  

