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Abstract

This document describes common test conditions for Low Complexity Enhancement Video Coding (LCEVC) and software reference configurations for the correspondent test model (LTM).  

1. Introduction

[bookmark: _Hlk21627217]This document defines proposed test conditions based on the results of Call for Proposal, Core Experiment 1 and Core Experiment 2 as reported respectively in [1], [2] and [3]. It also incorporates feedback from submission M52364.

LCEVC is not meant to be a scalable codec: it is an enhancement codec meant to be combined with any standard video codec in order to make it more efficient. However, the LCEVC architecture does leverage scaling, with a base layer which can be any codec and two successive enhancement sub-layers of residual data, which constitute the scope of LCEVC.

This document defines a single test with two variants depending on the codec used for the base layer, either AVC or HEVC. This test corresponds to a random-access scenario and applies to YUV 420 sequences, either HD 8 bits or UHD 8 bits (for JM) and UHD 10 bits (for HM). Base layers are downsampled to half resolution both horizontally and vertically.


1. Test sequences

Table 1 defines the set of test sequences to be used. All frames (as defined by frame count in the table) shall be encoded for all sequences and test cases described below. 
[bookmark: _Hlk21627558]These test sequences are available to members in the following ftp site, protected with the standard MPEG meeting password and a user account credentials provided on request:  http://mpegfs.int-evry.fr/mpegcontent (directory MPEG-05/Part02/CTC_testbench/orig)

[bookmark: _Hlk21627577]Table 1 - Test Sequences
	Class
	Sequence name
	Frame count
	Frame rate
	Bit depth

	A
	Fortnite (Part 1) *
	600
	60
	8 (JM) /10 (HM)

	A
	FoodMarket4 *
	600
	60
	8 (JM) /10 (HM)

	A
	ParkRunning3 *
	500
	50
	8 (JM) /10 (HM)

	A
	Campfire
	300
	30
	8 (JM) /10 (HM)

	[bookmark: _Hlk23016295]B
	Euro Truck  *
	600
	60
	8

	B
	RitualDance  *
	600
	60
	8

	B
	BasketballDrive  *
	500
	50
	8

	B
	Cactus 
	500
	50
	8


(*: sequences for which subjective MOS evaluations are provided, see below) 

Test sequences are encoded at fixed quantization (i.e., fixed QP for the native anchors and fixed base QP + fixed enhancement layer quantization step widths for LCEVC-enhanced encodes).
For the UHD sequences, tests will be conducted enhancing both AVC (8 bit encodes for both LCEVC and anchor) and HEVC (10 bit encodes).  For the HD sequences, tests will be conducted enhancing AVC only.

1. Coding Conditions and Configuration

AVC and HEVC anchors will use JM (v. 19.0) and HM (v.16.16), respectively[footnoteRef:1]. Configuration files for the anchors and reference encodes are available in the directories “external_codecs/JM” and  “external_codecs/HM” of the LCEVC Test Model (LTM).  [1:  AVC anchors are all generated at 8-bit.] 


The QP settings for the JM anchors are detailed in Table 2 below. 
Table 2 – QP settings for the JM AVC anchors 
	Class
	Sequence name
	Rate 1
	Rate 2
	Rate 3
	Rate 4

	A
	Fortnite (Part 1) *
	43
	39
	36
	34

	A
	FoodMarket4 *
	45
	40
	35
	30

	A
	ParkRunning3 *
	44
	40
	36
	34

	A
	Campfire
	40
	35
	31
	29

	B
	Euro Truck *
	39
	37
	35
	33

	B
	RitualDance *
	37
	33
	30
	27

	B
	BasketballDrive *
	37
	32
	30
	27

	B
	Cactus 
	40
	36
	32
	29



(*: sequences for which subjective MOS evaluations are provided, see below) 

The QP settings for the HM anchors are detailed in Table 3 below. 
Table 3 – QP settings for the HM HEVC anchors 
	Class
	Sequence name
	Rate 1
	Rate 2
	Rate 3
	Rate 4

	A
	Fortnite (Part 1) *
	40
	37
	34
	32

	A
	FoodMarket4 *
	39
	34
	30
	26

	A
	ParkRunning3 *
	40
	37
	34
	32

	A
	Campfire
	37
	33
	29
	27


(*: sequences for which subjective MOS evaluations are provided, see below) 

The quantization step width for LCEVC enhancement layers are detailed in “UHD Config A” and “HD Config A” tabs of the Excel file “lcevc-ctc-config-and-results-calculator.xlsx”, provided along with this CTC document.

LCEVC encodes should use the latest version of the LTM and of LCEVC configurations, following the guidelines provided in the LTM instruction manual (m52268, Annex 1) and the configuration files provided in the test.json file available in the root directory of the LTM software.

[bookmark: _Hlk29684649]Configuration files for the base encodes of LCEVC are the same as the corresponding full resolution anchor.  Additional performance data using alternative (and fine-tuned) base layer configurations and/or LCEVC tool configuration(s) may be brought by proponents as optional data to demonstrate the advantages and could be considered when adoption decisions are made.

Downscaling/upscaling provided in LTM software (e.g., lanczos3 for downsampling) shall be used according to the provided configuration files.

1. Reported analyses

An excel sheet is provided as a template for results presentation along with this CTC document. Two sets of analyses shall be reported.

3. Compression efficiency 
A first set of analyses shall include measurements of compression efficiency with respect to the leveraged codec used alone at full resolution.

Compression performance shall be evaluated by means of objective evaluations using PSNR and VMAF (VMAF Development Kit Version 1.3.15, VMAF Version 0.6.1), also providing BD-rates.

Subjective evaluation, limited to the sequences in Table 1, 2 and 3 marked with an asterisk, is recommended using the DSIS (Double Stimulus Impairment Scale) and adopting an 11 grades impairment scale, as suggested by the ITU-R Recommendation BT.2095.

If a proponent claims a subjective quality advantage, then subjective evaluation results shall be provided, by selecting third parties and methodology in agreement with the Test Chair.

3. Computational complexity

A second set of analyses shall include analyses and measurements of computational complexity, including but not limited to run time performance, along the lines of what is included in [3].

In particular, an analysis of the complexity of the tools in terms of encoding and decoding time (for each submitted bitstream, specifying a description of the platform and the methodology used to determine the time), number of operations, degree of capability for parallel processing and memory usage will be provided:

1. Recommended implementation: this is the implementation that the proponent of the tool, having developed it keeping in mind the design constraints of being implementable in software as per [3], suggests as the way to optimise the tool (under reasonable assumptions); and
1. Theoretical implementation: this is the implementation that takes account of the basic operations and memory usage required by a tool without considering optimization, in the same fashion as that provided in [3].

Further, two performance metrics should be computed, for both encoder and decoder:

· M1 = (E+L)/F
· M2 = E/L

where:

E = enhancement encoder or decoder run time 
L = leveraged encoder or decoder (low resolution) run time 
F = leveraged encoder or decoder (isolated at full resolution) run time 
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