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Abstract

This document describes Exploration Experiments (EEs) planned to be performed between JVET-E and JVET-F meetings in order to get better understanding of technologies considered for inclusion to the next version of JEM, analyze and verify their performance, complexity and interaction with existing JEM tools.

 
1 Introduction

JVET group coordinated experiments follow principles described in [1]:

· "Exploration experiments" (EEs) are the coordinated experiments on coding tools which are deemed to be interesting but require more investigation and could potentially become part of the main branch of JEM by the next meeting.

· A description of each experiment is to be approved at the meeting at which the experiment plan is established. This should include the issues that were raised by other experts when the tool was presented, e.g., interference with other tools, contribution of different elements that are part of a package, etc. 

· Software for each tool investigated in EE is provided in a separate branch of the JEM software repository.

· During the experiment, further improvements can be made.

· To promote the tool to the JEM at the next meeting, we would like see comprehensive cross-checking done, with analysis of the software, and understanding of the tool.

· As part of the experiment description, it should be captured whether performance relative to JEM as well as HM (with all other tools of JEM disabled) should be reported by the next meeting.

· EE related discussion shall be carried on the JVET reflector or EE mailing list properly announced in advance. E. Alshina will maintain an EE mailing list, and everyone who wishes to be on the list should contact her. Emails to the EE mailing list should include a [EE] header, and include an EE number identifier as appropriate, e.g. [EE1].

· EE report draft shall be shared with all participants prior to uploading to the JVET website.
2 List of experiments

EE1: Intra prediction
JVET-E0068 Unequal Weight Planar Prediction and Constrained PDPC [K. Panusopone, S. Hong, L. Wang (ARRIS)]
Brief description of the technology.
This contribution proposes changes to intra prediction process in JEM-4.0, with modifications to planar mode (unequal weight planar prediction, UW-Planar) and restriction on Position Dependent Intra Prediction combination mode (constrained PDPC). Specifically, UW-Planar employs bottom-right position adjustment and unequal weight assignment for final predictor calculation. Constrained PDPC allows PDPC mode only for intra CU that employs one of the following four angular modes: modes 2, 18, 34, and 50. Constrained PDPC is implemented with syntax change, such that PDPC flag is only sent in the case of the mentioned four modes.

Questions recommended to be answered during EE tests: Investigate options of encoder-only restriction of PDPC. Check the tradeoff with different numbers of restricted modes. Also check tradeoff with ARSS, and different numbers of restricted modes.
SW location: to be specified by T2 (Feb, 17).
List of tests to be performed

	#
	Test
	Tester
	Cross-checker

	1
	UW-Planar 
	ARRIS 
	

	2
	UW-Planar with PDPC restricted for modes 2, 18, 34, and 50 (as proposed)
	ARRIS
	

	3
	UW-Planar with PDPC restricted for modes 2, 18, 34, and 50 w/o syntax modification (encoder only)
	ARRIS
	

	4
	UW-Planar with PDPC restricted for different number of modes (with decoding process changed)
	ARRIS
	

	5
	UW-Planar with PDPC restricted for different number of modes w/o syntax modification (encoder only)
	ARRIS
	

	6
	UW-Planar with ARSS restricted for different number of modes (with decoding process changed)
	ARRIS
	

	7
	UW-Planar with ARSS restricted for different number of modes w/o syntax modification (encoder only)
	ARRIS
	


EE SW owner: Krit Panusopone, Krit.Panusopone@arris.com (Arris) Cross-checker: To be announced by T3 (Mar. 10).
EE2: Non-linear in-loop filters
JVET-E0032 Bilateral filter strength based on prediction mode [J. Ström, P. Wennersten, K. Andersson, J. Enhorn (Ericsson)]
Brief description of the technology. 

The bilateral filter operation is suggested to be performed on decoded sample values directly after the inverse transform. The proposed bilateral filter is a five-tap filter in the shape of a plus sign. The strength of the filter is based on coded mode (intra/inter), TU size and QP. The filter is automatically disabled when there is no non-zero transform coefficients. LUT operation implementation is used to reduce the complexity of the described operations. 
Questions recommended to be answered during EE tests: Test block-level on/off switch (e.g., per CU or CTU) which could potentially be beneficial. What the size of the lookup table would be? It is recommended to further reduce the size of LUT.
SW location: to be specified by T2 (Feb. 17).
List of tests to be performed

	#
	Test
	Tester
	Cross-checker

	1
	8k byte LUT per QP LUT (original proposal)
	Ericsson
	

	2
	Reduced LUT 
	Ericsson 
	

	
	
	
	


EE SW owner: Per Wennersten per.wennersten@ericsson.com (Ericson). Cross-checker: To be announced by T3 (Mar. 10).
EE3: Decoder Side Motion Vector Derivation
JVET-E0035 Enhanced Template Matching in FRUC Mode [Y. Lin, X. Chen, J. An, J. Zheng (HiSilicon)]
Brief description of the technology. 

The enhancement to FRUC template matching mode is proposed. An identified issue is that motion information derived by the existing uni-directional template matching is unreasonably used for bi-prediction in the FRUC template matching mode. This issue can be solved by the following proposed methods: 1) bi-directional template matching which jointly uses list0 and list1 reference pictures; 2) selection between uni-prediction and bi-prediction based on template matching distortion. 
One difference compared to current FRUC is the fact that the template based search cannot be implemented in parallel but must be performed sequentially for the two reference pictures.

Questions recommended to be answered during EE tests. Check gain on top of JEM5.0 (is it additive to JVET-E meeting adoptions)? 
SW location: to be specified by T2 (Feb. 17).
JVET-E0028 EE3: bi-directional optical flow w/o block extension [A. Alshin, E. Alshina (Samsung)]
If BIO calculations are restricted to be performed only for the same area with predicted block (w/o block extension) then the memory bandwidth becomes the same as for regular motion compensation. Since prediction and gradients outside of the block are not needed computational complexity is reduced and so reduction of both encoder and decoder run time is observed. Memory access before and after suggested modification is depicted on Figure 1 below. Here M=2 and T is length of LumaMC interpolation filter.
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Figure 1. BIO modifications to be tested.
Questions recommended to be answered during EE tests. Test results with weights non-depending on PU size are requested,
SW location: to be specified by T2 (Feb.17).
List of tests to be performed

	#
	Test
	Tester
	Cross-checker

	1
	Enhanced Template Matching mode (original proposal with aspect 1 and 2)
	HiSilicon
	

	2
	Enhanced Template Matching mode with only aspect 2
	HiSilicon
	

	3
	BIO w/o block extension in a modified version such that the result of BIO computation is not depending on PU or sub-PU sizes. 
	Samsung
	


EE SW owner: Y. Lin linyongbing@hisilicon.com (HiSilicon), E. Alshina elena_a.alshina@samsung.com (Samsung). Cross-checker: To be announced by T3 (Mar. 10).
3 Software and communication channel

A separate branch under the experimental section will be created for each new tool include in the EE. The proponent of that tool is the gatekeeper for that separate software branch. (This differs from the main branch of the JEM, which is maintained by the software coordinators.)

New branches may be created which combine two or more tools included in the EE document or the JEM. Requests for new branches should be made to the software coordinators.

4 Cross-check 

Don’t need to formally name cross-checkers in the initial version of EE document. To promote the tool to the JEM at the next meeting, we would like see comprehensive cross-checking done, with analysis of the software, and understanding of the tool.

5 Test conditions

JEM common test conditions should be used (unless otherwise noted in test description).

6 Time line

T1= 2 weeks after JVET-E meeting = Feb. 3: To revise EE description and refine questions to be answered. Questions should be discussed and agreed on JVET reflector.
T2 = JEM5.0 SW release + 2 weeks = Feb.17: Integration of all tools into separate EE branch of JEM is completed and announced to JVET reflector.


Initial study by cross-checkers can begin.


Proponents may continue to modify the software in this branch until T3


3rd parties encouraged to study and make contributions to the next meeting with proposed changes

T3: JVET-F meeting start – 3 weeks = Mar. 10: Any changes to the exploration branches software must be frozen, so the cross-checkers can know exactly what they are cross-checking. An SVN tag should be created at this time and announced on the JVET reflector. Name of the cross-checker and list of specific tests for each tool under study in EE will be announced in JVET reflector by this time. Full test results must be provided at this time (at least for proposals targeting to be promoted to JEM at the next meeting).  

7 References
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8 EE mail-list subscribers

To get more information of the EE organization discusssions, please send email to elena_a.alshina@samsung.com.  
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