	[image: ][image: ]Joint Video Experts Team (JVET)
of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29
28th Meeting, Mainz, DE, 20–28 October 2022
	Document: JVET-AB0188-v2



	Title:
	Non-EE2: Extensions of intra block copy

	Status:
	Input document to JVET

	Purpose:
	Proposal

	Author(s) or
Contact(s):
	Yang Wang1, Kai Zhang2, Li Zhang2, Na Zhang1

1Zijinshumayuan 4th building F9, 18 Zhongguancun Nansijie, Haidian District, 100190, Beijing, China
28910 University Center Lane, San Diego, CA 92122, USA
	
Tel:
Email:
	

wangyang.cs@bytedance.com
zhangkai.video@bytedance.com
lizhang.idm@bytedance.com



	Source:
	Bytedance Inc.


_____________________________
Abstract
This contribution presents three aspects to extend the use of intra block copy (IBC). In aspect #1, combined IBC and intra prediction (IBC-CIIP) is proposed, in which the prediction of a CU is obtained by blending two predictions generated by IBC and intra prediction. In aspect #2, IBC with geometry partitioning (IBC-GPM) is proposed, in which a CU is divided into two sub-partitions geometrically, predicted by IBC and intra prediction individually. In aspect #3, IBC with local illumination compensation (IBC-LIC) is proposed. On top of ECM-6.0, simulation results of the proposed method are reported as below:
AI: Class F { -2.50%, -2.56%, -2.55%; 160%, 101%}, Class TGM { -1.27%, -1.14%, -1.13%; 157%, 101%};
RA: Class F {-1.60%, -1.58%, -1.63%; 109%, 100%}, Class TGM { -0.36%, -0.33%, -0.28%; 104%, 99%}.
Test 2: A simplified version:
AI: Class F { -2.31%, -2.26%, -2.14%; 121%, 99%}, Class TGM { -1.08%, -0.98%, -1.03%; 122%, 101%};
RA: Class F {-1.44%, -1.38%, -1.56 %; 104%, 100%}, Class TGM { -0.31%, -0.38%, -0.30%; 102%, 101%}.
Introduction
Several coding tools combining inter prediction and intra prediction have been proposed to improve the coding performance of VTM and ECM, such as combined inter and intra prediction (CIIP), geometry partitioning mode with inter and intra prediction (GPM-intra). Similarly, intra block copy (IBC) could be improved by considering intra prediction.
Besides, LIC in ECM-6.0 is an inter prediction technique to model local illumination variation between current block and its prediction block. However, the illumination variation within a picture has not been studied.
Proposed method
In this contribution, three aspects are proposed to extend the use of IBC:
Aspect #1: Combined IBC and intra prediction (IBC-CIIP);
Aspect #2: IBC with geometry partitioning (IBC-GPM);
Aspect #3: IBC with local illumination compensation (IBC-LIC).
Combined IBC and intra prediction (IBC-CIIP)
When IBC-CIIP is applied to a CU, two prediction signals are obtained using IBC and intra prediction. The two prediction signals weighted summed to generate the final prediction. IBC-CIIP can be applied to IBC AMVP mode and IBC merge mode. A CU flag is signalled to indicate the use of IBC-CIIP.
IBC with geometry partitioning (IBC-GPM)
When IBC-GPM is applied to a CU, the CU is divided into two sub-partitions geometrically. The prediction signals of the two sub-partitions are generated using IBC and intra prediction. IBC-GPM can be applied to IBC merge mode. A CU flag is signalled to indicate the use of IBC-GPM.
IBC with local illumination compensation (IBC-LIC)
When IBC-LIC is applied to a CU, local illumination variation between the CU and its prediction block is modelled as a linear equation. The parameters of the linear equation are derived similar to LIC for inter prediction. IBC-LIC can be applied to IBC AMVP mode and IBC merge mode. For IBC AMVP mode, an IBC-LIC flag is signalled to indicate the use of IBC-LIC. For IBC merge mode, the IBC-LIC flag is inferred from the merge candidate.
Simulation results
The proposed method was implemented on top of ECM-6.0 [1]. Simulations were performed following the SCC common test conditions [2]. More detailed results could be found in the attached excel sheets. The following tables show the coding performance of different combinations of these three aspects.
Table 1: Aspect #1
Table 2: Aspect #1 + Aspect #2
Table 3: Aspect #1 + Aspect #2 + Aspect #3
Table 4: Simplified version of Aspect #1 + Aspect #2 + Aspect #3
[bookmark: _Ref92718326]Table 1: Coding performance of aspect #1 compared to ECM-6.0
	
	All Intra Main 10 

	
	Y
	U
	V
	EncT
	DecT

	Class F
	-0.52%
	-0.52%
	-0.27%
	143%
	103%

	Class TGM
	-0.24%
	-0.13%
	-0.18%
	147%
	104%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Y
	U
	V
	EncT
	DecT

	Class F
	-0.29%
	-0.25%
	-0.23%
	106%
	101%

	Class TGM
	-0.10%
	-0.10%
	-0.02%
	103%
	100%


[bookmark: _Ref116457336]Table 2: Coding performance of aspect #1 and #2 compared to ECM-6.0
	
	All Intra Main 10 

	
	Y
	U
	V
	EncT
	DecT

	Class F
	-0.66%
	-0.57%
	-0.53%
	159%
	102%

	Class TGM
	-0.94%
	-0.75%
	-0.78%
	162%
	101%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Y
	U
	V
	EncT
	DecT

	Class F
	-0.31%
	-0.40%
	-0.41%
	109%
	100%

	Class TGM
	-0.26%
	-0.23%
	-0.18%
	105%
	100%


[bookmark: _Ref116457338]
Table 3: Coding performance of aspect #1, #2, and #3 compared to ECM-6.0
	
	All Intra Main 10 

	
	Y
	U
	V
	EncT
	DecT

	Class F
	-2.50%
	-2.56%
	-2.55%
	160%
	101%

	Class TGM
	-1.27%
	-1.14%
	-1.13%
	157%
	101%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Y
	U
	V
	EncT
	DecT

	Class F
	-1.60%
	-1.58%
	-1.63%
	109%
	100%

	Class TGM
	-0.36%
	-0.33%
	-0.28%
	104%
	99%


[bookmark: _Ref117363569]Table 4: Coding performance of simplified version of aspect #1, #2, and #3 compared to ECM-6.0
	
	All Intra Main 10 

	
	Y
	U
	V
	EncT
	DecT

	Class F
	-2.31%
	-2.26%
	-2.14%
	121%
	99%

	Class TGM
	-1.08%
	-0.98%
	-1.03%
	122%
	101%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Y
	U
	V
	EncT
	DecT

	Class F
	-1.44%
	-1.38%
	-1.56%
	104%
	100%

	Class TGM
	-0.31%
	-0.38%
	-0.30%
	102%
	101%


Conclusions
In this contribution, three aspects are proposed to extend the use of IBC. It is recommended to adopt the proposed method in ECM.
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