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Abstract
This document suggests testing procedures for potential Call for Evidence on compression with capability beyond existing standards.  The major focus is to address requirements of providing coding solution efficient in constrained encoder configuration. 
Introduction
What kind of evidence needs to be demonstrated?
· Group is ready to perform visual tests
· There are test materials and rate points visual benefits can be observed
· Visual testing procedure agreed
· The industry needs can be addressed by potential future coding standard
· Video materials cover wide range of use cases important for industry
· Video material are challenging enough (rate reduction required)
· Compression benefits can be observed in ultra-low transmission latency scenario
· Compression benefits can be observed in constrained encoder scenario 
· JVET group has agreed testing procedure which allows to drive conclusion on codec performance in this scenario
The goal of this contribution is to provide suggestion and to facilitate development of testing conditions reflecting constrained encoder configuration. 
During ‘ITU & ISO workshop Future video coding – advanced signal processing, AI and standards’ [1] majority of speakers emphasized importance of demonstration video compression capabilities beyond existing standards for use cases in which encoder has tight constrains (such as real time encoders). Proposed draft for call for evidence [2] include ‘fast encoder’ category. Previously conducted calls for proposals and developed standards were focused on demonstration coding benefits, assuming off-line (not tightly constrained) encoding. Mentioned above constrains are highly dependent on platform, use case, device. Also, standard development shall not become a competition of product level optimized encoders. Because of those are reasons the constrained encoder test configuration is difficult to design and get agreed. This contribution suggests potential variants for constrained encoder test configuration which could help to demonstrate desirable capability and can be used to specifies details of ‘fast encoder’ category test in [2].  
Constrained encoder test configuration
This section specifies: anchors, submission package, evaluation criteria, encoder and decoder constrain and comments.
Anchor: Encoder/decoder and configuration are different for different proposed variants. 
	Anchor run time for encoder (ET_anchor) and decoder (DT_anchor) are measured on CPU, single thread. 
Test: 
Encoder and decoder configured to provide random access functionality (to be compared with RA) and no frame reordering encoding (to be compared with LDB).  Both encoder and decoder are submitted for the cross-check.
Run time for encoder (ET_test_CPU) and decoder (DT_test_CPU) are measured on CPU, single thread. If neural network-based algorithms are used (in or w/o combination with non-AI based coding technologies) then additionally GPU can be used and observable run time (ET_test_observable, DT_test_observable) shall be reported. If GPU is used then bit-exact reconstruction must be guaranteed. DT_test = min(DT_test_CPU, DT_test_observable), ET_test = min(ET_test_CPU, ET_test_observable).
Evaluation criteria:
	It is questionable if PSNR is the best metric. It is suggested to compute several widely used metrics (at least MS-SSIM, VMAF) additionally to PSNR. Evaluation should mostly consider subjective quality evaluation. Objective quality metrics good to be computed for anchor and test to investigate correlation between objective metrics and subjective quality assessment results. Encoder and decoder executables for anchor and test should be part of submission and tested during cross-check. In order to limit cross-check efforts (for selected sequences).  
Variant 1: minimal changes compared to other categories 
Anchor: 
Encoder/decoder: VTM23.x, default random access (RA) and low-delay-B (LDB) configurations (same as in other categories). 
Run time for encoder (ET_anchor) and decoder (DT_anchor) are measured on CPU, single thread. 
Constrains 1.1: 
	DT_test <= 2.0 * DT_anchor, 
	ET_test <= ET_anchor.
Which kind of evidence is demonstrated:
	Visual quality benefits compared to reference implementation of previous standard w/o increment encoder complexity and affordable decoder complexity increase. 
Constrains 1.2: 
	DT_test <= 2.0 * DT_anchor, 
	ET_test <= 1.5 * ET_anchor.
Which kind of evidence is demonstrated:
	Visual quality benefits compared to reference implementation of previous standard with limited increment of encoder complexity and affordable decoder complexity increase. 
Constrains 1.2: 
	DT_test <= 2.0 * DT_anchor, 
	ET_test <= 0.5 * ET_anchor.
Which kind of evidence is demonstrated:
	Visual quality benefits compared to reference implementation of previous standard with lower encoder complexity and affordable decoder complexity increase. 

Variant 2: constrained anchor 
Anchor: 
Encoder/decoder: faster configuration of VTM (recommended by AhG3 or/and AhG10) analog of random access (RA) and low-delay-B (LDB) (anchor is different from other categories). 
Constrains: 
	DT_test <= 2.0 * DT_anchor, 
	ET_test <= 1.5 * ET_anchor.
Which kind of evidence is demonstrated:
	Visual quality benefits compared to recognized and agreed fast encoder implementation of previous standard with minimal increment of encoder complexity and affordable decoder complexity increase. 
Variant 3: highly optimized anchor 
Anchor: 
Encoder/decoder: VVenC/VVdeC (present recommended by developers) analog of random access (RA) and low-delay-B (LDB) (anchor is different from other categories). 
Constrains: 
	DT_test <= 2.0 * DT_anchor, 
	ET_test / DT_test <= ET_anchor / DT_anchor.
Which kind of evidence is demonstrated:
	Visual quality benefits compared to highly optimized fast encoder implementation of previous standard maintaining the same ratio between encoder and decoder run time. 
Variant 4: trade-off demonstration 
Anchor: 
Encoder/decoder: VTM23.x, default random access (RA) and low-delay-B (LDB) configurations (same as in other categories). 
Test: 
Encoder provided with several encoder presets: 0..N (0 - the fastest , N - the most powerful). Decoder is the same for all presents.
Evaluation criteriaprocedure:
	Run time crosscheck and sObjective (PSNR, MS-SSIM, VMAF) for all presets and subjective quality of anchor and test preset=0 (fastest) andconstrained as  preset=2 1 (to be agreed). 
Objective metrics (PSNR, MS-SSIM, VMAF) can be for all presets and submitted, as additional information. 
Constrains: 
	DT_testpreset <= 2.0 * DT_anchor, preset=0..N
	ET_test0 <= 1.0 * ET_anchor; DT_test0 <= 2.0 * DT_anchor
	ET_test1 <= 1.5 * ET_anchor
	ET_test21 <= 2.0 * ET_anchor; DT_test1 <= 2.0 * DT_anchor
…
	ET_testN-1 <= 11 * ET_anchor; DT_testN-1 <= 12 * DT_anchor (place-holder for ECM)
	ET_testN  unconstrained; DT_testN unconstrained.
	Expected that visual quality for preset=0 is similar or better than anchor.
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Which kind of evidence is demonstrated:
		Visual quality benefits compared to reference implementation of previous standard w/o increment encoder complexity (preset=0) and affordable decoder complexity increase and existence of coding tools with good coding efficiency / encoder complexity tradeoff. Information about performance for lower presets preset=0..2 1 can be very helpful for initial test model building (at collaborative phase).

Conclusion
Contribution strongly supports inclusion of constrained encoder category into potential CfE. Contribution provides initial suggestion on organization tests in this encoder category. It is suggested to discuss potential variants of tests in constrained encoder category include agreed variant into preliminary draft of CfE
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