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_____________________________
Introduction
The JVET has been tasked by its ITU-T and ISO/IEC parent bodies to study the potential for standardization of video coding technology with capability exceeding that of VVC (Rec. ITU-T H.266 | ISO/IEC 23090-3) in terms of compression, encoder/decoder implementability, applicability to a variety of content, and other features such as transmission latency/robustness, scalability, etc. Technology of interest could take the form of extending an existing standard, or might require definition of an entirely new standard.
Example sources include camera-captured content, computer-generated content, user-generated content, and high dynamic range content, while example applications include broadcast (both live or pre-authored content), real-time video conferencing, video chat, on-demand viewing, gaming, video upload, storage-based media replay, and surveillance with fixed or moving cameras [2].
This Call for Evidence (CfE) is being issued as part of this study. The CfE requests information regarding video compression technology that has compression performance or additional functionality beyond that of VVC, where the tradeoff in terms of implementation cost is also an important criterion. 
As it is recognized that in a growing number of applications practically fast encoding is required, information on this aspect is also separately requested in the context of the CfE. As it cannot be expected that encoding with lower run time comes without a penalty in compression, this will be tested separately.  
Responses to the CfE will be evaluated at the 40th JVET meeting during 3-12 October 2025, as further described below.
Depending on the result of the evaluation, a Call for Proposals (CfP) may be issued in preparation for starting a formal standardization project.
Companies and organizations who have developed compression technology that they believe to be superior over the Main 10 Profile of the VVC standard regarding the aforementioned aspects are kindly invited to bring such information to the JVET in response to this CfE. Additionally, contributions are also welcome regarding technology that better supports newly emerging application areas of video coding by additional functionality (see section 5 of this document).
The basic test case for providing evidence on improved compression capability is described in section 2. It is encouraged but not required to provide a detailed description of a technology submitted for testing in the context of the CfE. To perform a rough assessment of implementation complexity, encoding and decoding run time shall be reported relative to VTM anchors. It is preferred to receive submissions via bitstreams and decoder binary executables which will only be used to generate the reconstructed video sequences in the subjective viewing described in section 4.
For the additional test case of providing evidence about fast encoding capability described in section 3, it is encouraged but not required to submit a binary encoder executable which runs in a single-thread processing environment for demonstration purposes. The information about encoding and decoding run time increase relatively to the anchor, measured using the same simulation environment must be reported. Information about multi-threading capability and runtime reduction achievable by multi-thread processing is encouraged to be reported with necessary explanation (such as number of threads, description of parallelized modules). 
Beyond objective quality criteria such as PSNR and SSIM, the performance will be assessed based on expert viewing tests conducted during the October 2025 meeting. Rate points that are intended to be tested have been determined on a per-sequence basis such that visual quality should remain distinguishable between different technologies. For this purpose, encodings using VTM reference software [3] as well as the ECM software [4] developed by JVET within an exploration effort have been used. Rate-matched encoded bitstreams of both VTM and ECM will be included in the viewing tests, obeying the same coding conditions as the submissions.
It is noted that JVET intends to conduct a dry-run to assess the feasibility of the CfE tests at its 39th meeting held during 26 June – 4 July 2025 in Daejeon, KR. Parties interested to participate with own technology in this dry-run test should contact the test coordinators in section 6. Updates of this draft could be expected when the final CfE is issued from that meeting.
Timeline
· Test sequences available: 2025-04-15[footnoteRef:1] [1:  Test sequences are currently available to JVET members. Other parties interested in obtaining the test sequences should send a request to the test coordinators in section 6.] 

· Preliminary VTM 23.9 anchor bitstreams related to section 2 available: 2025-05-06
· Preliminary VTM 23.9 anchor bitstreams related to section 3 and ECM 16.1 bitstreams available: 
2025-06-03
· Dry-run test of CfE conditions during 26 June – 04 July 2025 (at the 39th JVET meeting)
· Final Call for Evidence issued 2025-07-04
· Final VTM anchors and VTM encoder configuration files available: TBD in final CfE
· Expression of interest to submit a response: 2025-09-05
· Submission of contributions (descriptive document): 2025-09-26
· Materials for preparation of visual testing available: TBD
· Evaluation of responses: 3-12 October 2025 at the 40th JVET meeting (expected to be attended by submitters)
· Depending on the outcome of the Call for Evidence, a Draft Call for Proposals may be issued by the end of the October 2025 meeting.
[bookmark: _Ref194426674]Test cases for evidence on improved compression
The following categories are considered as test cases. Each category name includes a characterization of the content type, the suggested encoder configuration and an indication of the resolution. 
· [bookmark: _Hlk183714339]SDR RA UHD/4K: Representing the use case of distribution of standard dynamic range UHD/4K video content e.g. in a streaming scenario, using a random-access configuration. 
· SDR RA HD: Representing the use case of distribution of standard dynamic range HD video content e.g. in a streaming scenario, using a random-access configuration. 
· SDR LB HD: Representing the use case of conversational and other low delay applications at HD resolution, correspondingly using a low-delay configuration. 
· HDR RA 4K: Representing the use case of distribution of high dynamic range UHD/4K video content e.g. in a streaming scenario, using a random-access configuration. 
· HDR RA Cropped 8K: Representing the use case of distribution of high dynamic range 8K video content e.g. in a streaming scenario, using a random-access configuration. In order to reduce the encoding workload for assessment of this category and allow investigation on 4K displays, cropped regions of 3840×2160 resolution are used. 
· Gaming LB HD: Representing the use case of online gaming with a low-delay configuration.
· UGC RA: Representing the use case of user generated content at 1080×1920 or 1920x1080 resolution using a random-access configuration. 
Submitters are encouraged (but not required) to submit results for all test cases. However, submitters are required to provide results for all sequences in a given test case.
General coding conditions
[bookmark: _Ref194855148]Coding conditions for VVC anchors
VVC anchors are generated using the VTM 23.9 software package. A static quantization parameter (QP) setting is applied for generation of the anchors, though a one-time change of the quantization parameter from value QP to value QP+1 may be applied in order to meet the defined target bit rates. The quantization parameter settings applied for the anchors will be reported.
[bookmark: _Ref194855242]Coding conditions for submissions and ECM
Submissions to the Call for Evidence shall obey the following rules: 
· Encoded bitstreams shall not exceed the target bit rates defined for each of the test cases. 
· Sequences are expected to be encoded at full input resolution at all rate points. If coding at reduced resolution is implicit part of the algorithmic concept, it shall be described.
· Quantization settings should be kept static. When a change of quantization is used it shall be described. 
· A one-time change of the quantization settings to meet the target bit rate is allowed and must be documented.
· Optimizing encoding parameters using non-automatic means as well as optimizing encoding parameters on a per sequence basis within a class is discouraged.  When any such optimization is employed, it shall be described.
· No part of the video coding test set shall be used as a training set or part of a training set for training entropy coding tables, VQ codebooks, transforms, predictors, filters, neural network models, etc.
· Use of preprocessing and/or postprocessing shall be described.
· Use of perceptual optimization shall be described.
· Use of multi-pass encoding shall be described.
SDR RA UHD/4K
Sequence formats and target bit rates
All sequences have a picture size of 3840×2160, chroma format 4:2:0 YCbCr according to ITU-R BT.2020, and bit depth 10. Further information can be found in Table 1.


[bookmark: _Ref195517827]Table 1: Test sequences
	Sequence ID (SID)
	Sequence name
	Bit depth
	Frame count
	Frame rate
	MD5Sum

	SRU1
	CrowdRun
	10
	500
	50 
	17282413c9a523a02e0c8463c097221f

	SRU2
	DrivingPOV3
	10
	600
	60 
	e81b65724c4235128b2749ccb3b0fb4a

	SRU3
	FireDance
	10
	250
	25 
	bfcfc333924835aaf4ed89efa8428a36

	SRU4
	HallwayScene
	10
	250
	25 
	b0c8718579998060e375fcdb77243013



Target bit rates for the encoding of the sequences are listed in Table 2.
[bookmark: _Ref195519063]Table 2: Target bit rates
	 
	Target bit rates [kbit/s]

	SID
	Sequences name
	Rate 1
	Rate 2
	Rate 3
	Rate 4

	SRU1
	CrowdRun
	700
	1500
	3200
	7000

	SRU2
	DrivingPOV3
	300
	600
	1200
	2400

	SRU3
	FireDance
	300
	700
	1300
	2500

	SRU4
	HallwayScene
	100
	250
	500
	1000



[bookmark: _Ref472510019]Coding conditions for VVC anchors
The general description in section 2.1.1 applies.
Specifically, in this test case, a random-access scenario (RA) is used for evaluation and follows the JVET common test conditions and software reference configurations [5]. The intra refresh period is dependent on the frame rate of the source: A value 32 shall be used for sequences with a frame rate equal to 24fps, 25fps or 30fps, 64 for 50fps and 60fps. 
[bookmark: _Ref472692244][bookmark: _Ref191999005]Coding conditions for submissions and ECM
[bookmark: _Hlk194598436]Submissions to the Call for Evidence shall obey the following rules:
· The general rules as described in section 2.1.2.
· Allow for random access at intervals not larger than the intra refresh period of the respective anchor.
SDR RA HD
Sequence formats and frame rates
All sequences have a picture size of 1920×1080, chroma format 4:2:0 YCbCr according to ITU-R BT.709. Further information can be found in Table 3.


[bookmark: _Ref195519113]Table 3: Test sequences
	Sequence ID (SID)
	Sequence name
	Bit depth
	Frame count
	Frame rate
	MD5Sum

	SRH1
	DucksTakeOff
	8
	500
	50
	3504582275e36e310fae72ffa6a0f8aa

	SRH2
	DrivingPOV4
	10
	600
	60
	4724c33b6b27669a406587bdb8d43dc8

	SRH3
	Seeking
	8
	500
	50
	0f26ad79d085895299860530e145a8c9

	SRH4
	Umbrella
	8
	500
	50
	87572379ef39bedf55f9c9d8152086e7



Target bit rates for the encoding of the sequences are listed in Table 4.
[bookmark: _Ref195519097]Table 4: Target bit rates
	 
	Target bit rates [kbit/s]

	SID
	Sequences name
	Rate 1
	Rate 2
	Rate 3
	Rate 4

	SRH1
	DucksTakeOff
	300
	1000
	4000
	15000

	SRH2
	DrivingPOV4
	150
	300
	650
	1400

	SRH3
	Seeking
	200
	400
	800
	1600

	SRH4
	Umbrella
	300
	700
	1600
	3500



Coding conditions for VVC anchors 
The description in Section 2.2.2 applies. 
Coding conditions for submissions and ECM
The description in Section 2.2.3 applies. 
SDR LB HD
Sequence formats and frame rates
All sequences have a picture size of 1920×1080 (landscape orientation, L) or 1080×1920 (portrait orientation P), chroma format 4:2:0 YCbCr according to ITU-R BT.709. Further information can be found in Table 5.


[bookmark: _Ref195519391]Table 5: Test sequences
	Sequence ID (SID)
	Sequence name
	Bit depth
	Frame count
	Frame rate
	MD5Sum

	SLH1
	Beatriz L
	8
	500
	50
	fe74cd5046fa033b4f743f42b29e69cd

	SLH2
	GregoryCactus2 P
	10
	300
	30
	4fb703c30a3fb06bacef461c69908b93

	SLH3
	GregoryScarf2 P
	10
	300
	30
	7608f5bf81b4f3f11d0c7a489a5ff26c

	SLH4
	OfficeWalkAtWall L
	8
	300
	30
	529c15491ea8e1eb0320244a6ff902bb



Target bit rates for the encoding of the sequences are listed in Table 6.
[bookmark: _Ref195519404]Table 6: Target bit rates
	 
	Target bit rates [kbit/s]

	SID
	Sequences name
	Rate 1
	Rate 2
	Rate 3
	Rate 4

	SLH1
	Beatriz
	100
	200
	350
	700

	SLH2
	GregoryCactus2
	200
	600
	1800
	5000

	SLH3
	GregoryScarf2
	200
	600
	1800
	5000

	SLH4
	OfficeWalkAtWall
	100
	200
	400
	900




Coding conditions for VVC anchors 
The general description in section 2.1.1 applies.
Specifically, in this test case, a low-delay scenario with B pictures (LB) is used for evaluation and follows the JVET common test conditions and software reference configurations [5]. No picture reordering is applied between decoder processing and output. 
[bookmark: _Ref192000418]Coding conditions for submissions and ECM
Submissions to the Call for Evidence shall obey the following rules:
· The general rules as described in section 2.1.2.
· Overall structural delay shall not be larger than that of the respective anchor.
HDR RA 4K
Sequence formats and frame rates
All sequences have a picture size of 3840×2160, chroma format 4:2:0 YCbCr, bit depth 10bit, according to ITU-R BT.2020, with the applicable transfer function indicated. Further information can be found in Table 7.


[bookmark: _Ref195519539]Table 7: Test sequences
	Sequence ID (SID)
	Sequence name
	Transfer fct.
	Frame count
	Frame rate
	MD5Sum

	HRU1
	AMS06 
	HLG10
	600
	60
	d1f11c771febbb8a2bbb7faadc13cbbb

	HRU2
	MeridianHDR2 
	P3 PQ 4000nits
	600
	60
	9e889c7d78b1b5a0fdebb88871a362dd

	HRU3
	NeptuneFountain3R1 
	HDR10 PQ
	600
	60
	4d7aa4113ddbf6de8a3a9856168f6d5c

	HRU4
	SparksWelding 
	HDR10 PQ 1000nits
	600
	60
	7e0c6bd867c370dde9b11c76ed93409f



Target bit rates for the encoding of the sequences are listed in Table 8.
[bookmark: _Ref195519553]Table 8: Target bit rates
	 
	Target bit rates [kbit/s]

	SID
	Sequences name
	Rate 1
	Rate 2
	Rate 3
	Rate 4

	HRU1
	AMS06 
	500
	1300
	3500
	8000

	HRU2
	MeridianHDR2 
	150
	300
	600
	1200

	HRU3
	NeptuneFountain3R1 
	350
	850
	2000
	5000

	HRU4
	SparksWelding 
	400
	1000
	2600
	7000




[bookmark: _Ref191999080]Coding conditions for VVC anchors 
[bookmark: _Hlk480216094][bookmark: _Ref480216177]In this test case, the random-access scenario is used for evaluation. The description in Section 2.2.2 applies, using the HDR/WCG settings as described in Annex Awith the common testing conditions for HDR/WCG content being used [6]. 
[bookmark: _Ref191999094]Coding conditions for submissions and ECM
The description in Section 2.5.2 applies. 
HDR RA Cropped 8K
Sequence formats and frame rates
All sequences have been cropped from 8K resolution to a picture size of 3840×2160, chroma format 4:2:0 YCbCr, bit depth 10bit, according to ITU-R BT.2020, with the applicable transfer function indicated. Further information can be found in Table 9.


[bookmark: _Ref195520043]Table 9: Test sequences
	SID
	Sequence name
	Transfer fct.
	Frame count
	Frame rate
	MD5Sum

	HRC1
	ChandelierCropBR
	HDR10 PQ
	360
	60
	bb42a5d627330c652f19aca4b184b47f

	HRC2
	FashionLadyCrop1
	HDR10 PQ
	380
	60
	d8546edaa260468f027c0e1c28d422b0

	HRC3
	WaterfallForest
	HLG10
	500
	50
	54abb97e78a7255885fc283d02f9c964

	HRC4
	WomenFootball
	HLG10
	500
	50
	94bb484ab23ac900d1f417c52972535f



Target bit rates for the encoding of the sequences are listed in Table 10.
[bookmark: _Ref195520052]Table 10: Target bit rates
	 
	Target bit rates [kbit/s]

	SID
	Sequences name
	Rate 1
	Rate 2
	Rate 3
	Rate 4

	HRC1
	ChandelierCropBR
	300
	650
	1300
	2800

	HRC2
	FashionLadyCrop1
	200
	500
	1000
	2000

	HRC3
	WaterfallForest
	1000
	2500
	6000
	14000

	HRC4
	WomenFootball
	300
	600
	1100
	2000





Coding conditions for VVC anchors 
The description in Section 2.5.2 applies. 
Coding conditions for submissions and ECM
The description in Section 2.5.3 applies. 
Gaming LB HD
Sequence formats and frame rates
All sequences have a picture size of 1920×1080, chroma format 4:2:0 YCbCr according to ITU-R BT.709. Further information can be found in Table 11.


[bookmark: _Ref195520141]Table 11: Test sequences
	Sequence ID (SID)
	Sequence name
	Bit depth
	Frame count
	Frame rate
	MD5Sum

	GLH1
	DOTA2s360
	8
	550
	60
	999ae67b022892a7b70ab4dcc70f1043

	GLH2
	GTAVs090
	8
	600
	60
	43643d686a91a51758c63346fab7eca3

	GLH3
	Level1
	10
	600
	60
	87c7055771366d16b0d69cb56f6c66fb

	GLH4
	Minecraft
	8
	600
	60
	4f1055d558284e789fcae7686f3419bc



Target bit rates for the encoding of the sequences are listed in Table 12.
[bookmark: _Ref195520154]Table 12: Target bit rates
	 
	Target bit rates [kbit/s]

	SID
	Sequences name
	Rate 1
	Rate 2
	Rate 3
	Rate 4

	GLH1
	DOTA2s360
	300
	550
	1000
	2000

	GLH2
	GTAVs090
	600
	1100
	2000
	3600

	GLH3
	Level1
	500
	1200
	3000
	7000

	GLH4
	Minecraft
	300
	600
	1200
	2400



Coding conditions for VVC
The general description in section 2.1.1 applies.
Specifically, in this test case, a low-delay scenario with B pictures (LB) is used for evaluation and follows the JVET common test conditions and software reference configurations for gaming applications [6][7]. No picture reordering is applied between decoder processing and output. 
Coding conditions for submissions and ECM
The description in Section 2.4.3 applies. 
UGC RA
Sequence formats and frame rates
All sequences have a picture size of 1920×1080 (landscape orientation, L) or 1080×1920 (portrait orientation P), chroma format 4:2:0 YCbCr according to ITU-R BT.709. Further information can be found in Table 13.


[bookmark: _Ref195520251]Table 13: Test sequences
	Sequence ID (SID)
	Sequence name
	Bit depth
	Frame count
	Frame rate
	MD5Sum

	URH1
	Camellia P
	8
	600
	60
	6e5413666e42d3c24db9b81b5db641ff

	URH2
	Hobby-w5xz-backpack P
	8
	240
	24
	b8ee8e98b5d34afcfc24a9d02d8f3a43

	URH3
	NightLandscapeRunning L
	8
	300
	30
	8eed52f009ed4ca2d31abe9e61b30432

	URH4
	Sports-76a2-iceball L
	8
	600
	60
	3030f3760f34ce97e67d7e1a02eedd3b

	URH5
	VerticalVideo-3709-snow P
	8
	300
	30
	3db32dc2c295dc25622ebc516420c63b

	URH6
	VerticalVideo-3d96-walk P
	8
	300
	30
	5eb532977244f8be48591bf06592579a



Target bit rates for the encoding of the sequences are listed in Table 14.
[bookmark: _Ref195520256]Table 14: Target bit rates
	 
	Target bit rates [kbit/s]

	SID
	Sequences name
	Rate 1
	Rate 2
	Rate 3
	Rate 4

	URH1
	Camellia
	500
	1000
	2000
	4000

	URH2
	Hobby-w5xz-backpack
	90
	160
	280
	500

	URH3
	NightLandscapeRunning 
	100
	250
	600
	1200

	URH4
	Sports-76a2-iceball
	100
	160
	250
	400

	URH5
	VerticalVideo-3709-snow
	100
	160
	250
	400

	URH6
	VerticalVideo-3d96-walk
	100
	200
	350
	600



Coding conditions for VVC anchors 
The description in Section 2.2.2 applies. 
Coding conditions for submissions and ECM
The description in Section 2.2.3 applies. 
[bookmark: _Ref192593019][bookmark: _Ref472678056]Test cases for evidence on improved compression with runtime-constrained encoding 
The same categories as listed in section 2 are considered as test cases. 
Submitters are strongly encouraged (but not required) to submit results for all test cases. However, submitters are required to provide results for all sequences in a given test case.
It is to be noted that, due to the possible large amount of complexity/rate combinations, it is likely that not all points can be included in viewing tests. This can only be determined after the number of submissions is known. Complexity/rate combinations for which no visual test can be performed will be assessed by objective criteria, e.g. as shown in the example figure at the end of section 3.
General
Sequence formats and frame rates
For each category, sequence formats and frame rates are identical to those defined in Section 2.


Coding conditions for anchors
For each category, the coding conditions for the anchor are identical to those defined in the corresponding part of section 2 except as noted below.
For VVC, bitstreams are generated for the following configurations documented in [5][footnoteRef:2]: [2:  Configurations for high performance and reduced encoding time for HDR test cases can be configured by using equivalent settings as in [5].] 

· Default (equivalent to the one used in common test conditions)
· High performance (encoding times are approximately 2 times more than for the default)
· Reduced encoding time (3 variants, encoding times are approximately 2 to 6 times less than for the default)
VTM with default configurations is the sole anchor with respect to which relative compression performance and run times are calculated.
Coding conditions for submissions
Submissions to the Call for Evidence shall obey the following rules:
· For each category, the rules defined in in the corresponding part of section 2 apply.
· Encoder run times must be in the range of targets defined below, and should match the runtime of targets as close as possible.
· No target is defined for decoder run times. However, decoder run times are to be reported and may be considered in the evaluation of this Call.
· Code optimization beyond what is typically done for reference software such as VTM is discouraged. The level of code optimization shall be described.
Three encoder run time targets are defined as:
· 5 times (500%) the encoder runtime of the VTM anchor
· Same (100%) as the encoder runtime of the VTM anchor 
· 0.2 times (20%) the encoder runtime of the VTM anchor
For each bitstream, run time is defined to be the total processing time to generate the bitstream and includes processing time for any pre-processing operations. Where multithreading is used, the run time is the sum of the run times of each individual thread. Design parts affected by multithreading must be described.
Matching the run time targets exactly is not necessary. Run times should be sufficiently close to the target to be able to plot an encoder run time vs compression performance curve for each submission and have this curve cover a range similar to the one obtained for the VTM anchor and supplemental reference points. 
It is strongly encouraged to include a set of bitstreams and results for each of the three targets in a response. Additional run time vs compression trade-offs may be included in a response such as to have a more densely sampled curve. For example, results for run times approximately 2 times more or 2 times less than for the VTM anchor may be included.
An example of an encoder run time vs compression performance curve is shown in the subsequent figure:
BD-rate
EncT_test/EncT_anchor
0.0%
1/5      1/2          1               2                     5                                                              
· Anchor (different operation points of VTM)
· Best in unrestricted encoder category
· Best trade-off

For the dry run planned at the 39th meeting, bitstreams will be generated for the following software packages to serve as supplemental reference points:
· ECM 16.1 encodings with a configuration featuring reduced multitree partitioning depth
· NNVC 12.0 using the low operating point (LOP) [7][8]

[bookmark: _Ref192593147]Evaluation Methodology
Evaluation of the submissions in response to the Call for Evidence will be performed at the October 2025 JVET meeting in Geneva, CH.
Respondents are asked to make submissions preferably by including bitstreams and binary decoders, and, as much as possible[footnoteRef:3], documentation of the compression technology. Submissions must provide bitstreams for all sequences for all test cases submitted for evaluation of the proposal, and the binary decoder must be capable of decoding the bitstreams and storing the decoded data in the same format as the uncompressed test sequence. For evaluation by objective metrics, PSNR values (at least average of frame PSNR for each test sequence and encoding point, separate for luma and chroma components, as well as Bjøntegaard Delta-Rate and Delta-PSNR [1] compared to the anchors). For additional reporting of SSIM results, the test coordinators (section 6) will provide information. [3:  Though it is not mandatory to describe the underlying technology in detail, the description should allow an assessment to understand its relevance for prospective standardization, e.g. in terms of processing complexity, memory usage, encoding/decoding delay, relation with existing video compression technology, licensing conditions, etc.] 

The evaluation methodologies to visually assess the quality of the received submissions are described below, detailing the assessment of SDR and HDR video content. Please note that some changes to the methodology may be employed in order to complete the evaluation by the end of the October meeting. For example, the evaluation may be modified if a large number of submissions are received.
[bookmark: _Ref352749225]SDR Video evaluation
The evaluation of the submissions to the Call for Evidence for SDR content (both UHD and HD formats) will be done by assessing a set of representative video clips that are selected from the submissions and determined by the JVET experts to properly represent a SDR content compression use case. The subjective assessment of the received submissions will be done by an expert panel either before or during the October meeting. The method used will tentatively be the DCR method as described in Recommendation ITU-T P.910. A panel of at least 15 experts will be selected among the available volunteers to participate in the evaluations.
HDR Video evaluation
In addition to the evaluation methodology described in Section 3 and Section 4.1, respondents to the Call for Evidence for HDR content are further asked to make submissions including the following metrics: weighted PSNR values (at least average of frame wPSNR for each sequence and encoding point, separate for luma and chroma components), deltaE100 and PSNR-L100, as well as to provide the Bjøntegaard Delta-Rate and Delta-PSNR for each metric. Metric definitions are provided in Annex B. The derivation of HDR metrics using the HDRMetrics software is described in Annex C. the JVET common test conditions and evaluation procedures for HDR/WCG video [6].
[bookmark: _Ref194579004]Evidence on other functionality
Companies and organizations who have developed compression technology that provides additional functionality with a better compression tradeoff than existing standards are also invited to submit such information in the context of this Call for Evidence. Proposals how the benefit of such functionality could be assessed in the context of a Call for Proposals or during the development of a video compression standard would also be welcome. For examples of such additional functionality, you may refer to [2].
[bookmark: _Ref194427925]Logistics
Prospective contributors of responses to the Call for Evidence should contact the test coordinators:
Jens-Rainer Ohm (JVET chair)
RWTH Aachen University, Institute of Communications Engineering
Melatener Str. 23, 52074 Aachen, Germany
Tel. +49-241-8027671, email ohm@ient.rwth-aachen.de
Mathias Wien (JVET test coordinator)
RWTH Aachen University, Institute of Imaging and Computer Vision
Kopernikusstr. 16, 52074 Aachen, Germany
Tel. +49-241-8027867, email wien@lfb.rwth-aachen.de
Expressions of interest to submit a response shall be made by contacting the test coordinators on or before September 12, 2025. Interested parties are kindly invited to express their intent as early as possible. 
Details on how to format and submit documents, bitstreams, and other required data will be communicated directly to those who express an interest of participation. Additionally, the JVET chair will provide assistance to submitters from outside JVET in order to attend the JVET meeting.
Test sequences, anchors, and configuration files will also be made available by contacting the test coordinators.
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Enabling HDRLib functionality in the VTM and ECM software and run-time parameters
Enabling the HDRLib functionality in the VTM and ECM software is accomplished by doing the following:
1. Create a local copy of the VTM Version 23.9, or of the ECM Version 16.1.

2. Create a local copy of the HDRTools v0.19.1 or newer utility available at https://gitlab.com/standards/HDRTools.  More recent versions are encouraged where applicable.[footnoteRef:4] [4:  The HDRTools utility, VTM and ECM software are maintained separately and not released according to the same schedule.  Thus, it is possible that a version of the utilities newer than v0.19.1 may not be compatible with a given version of the VTM or ECM software (and, equivalently, a newer version of the VTM or ECM software may not be compatible with a given version of the HDRTools utility). It is recommended to use the most recent version of the HDRTools utility when possible.  Otherwise, if there are compatibility issues between the most recent version of the HDRTools and the VTM or ECM software, it is then recommended to use v0.19.1. 
] 


3. Copy the HDRTools/common directory from the HDRTools utility into the source/Lib/HDRLib directory of the VTM or ECM software.  

	Example: On a Linux system, this could be accomplished with the command: 
			ln -s <HDRTools_dir>/HDRTools/common <VTM_dir>/souce/Lib/HDRLib

4. Append “-DEXTENSION_HDRTOOLS=on” when building the VTM software using CMake.  

	Example: If the VTM is normally built using the command:
			cmake -DCMAKE_BUILD_TYPE=Release
	The HDRLib functionality is enabled by using the command: 
			cmake -DCMAKE_BUILD_TYPE=Release -DEXTENSION_HDRTOOLS=on 
5. For building the ECM software, CMakeLists.txt file is revised:
set( EXTENSION_HDRTOOLS ON CACHE BOOL "If EXTENSION_HDRTOOLS is on, HDRLib will be added" )
To enable HDR-specific run-time parameters in VTM and ECM the following is applied.

Class specific parameter files are provided with the VTM and ECM software in the cfg/per-class directory and shall be used. For HDR PQ content, classH1.cfg shall be used.  For HDR HLG content, classH2.cfg shall be used. 
For ECM, for HDR 4K and Cropped 8K categories in RA configuration, configuration file cfg/per-class/classA_randomaccess.cfg shall be used as well. It must be specified to encoder before the classH1.cfg or class H2.cfg in the encoding command line.
Finally, sequence specific parameters are provided with the VTM and ECM software in the cfg/per-sequence-HDR directory and shall be used.  To enable computation of HDR metrics in VTM and ECM, encoder parameter CalculateHdrMetrics is set equal to 1.	Comment by Edouard Francois: We should add in VTM and ECM a folder containing the CfE per-sequence cfg files
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Objective distortion metrics for HDR quality evaluations
The common test conditions described in this document requires a number of metrics to be reported for evaluation. In this Annex, further information about the wPSNR, deltaE100, and PSNR-L100 metrics are provided.
wPSNR
The wPSNR, or weighted PSNR, metric is calculated from the weighted mean squared error of the pixel values. An implementation of the metric is provided in the VTM and ECM software[footnoteRef:5], and that implementation shall be used for calculation of the metric using the weighting functions provided below. It is noted that the HDRMetrics tool is capable of computing the weighted PSNR metric. If the HDRMetric package is used, it shall be configured to provide the same result as the implementation of the metric provided in the VTM and ECM software.[footnoteRef:6] [5:  The wPSNR metric is available in the VTM software beginning with VTM 1.1.  It is not included in the VTM 1.0 release. It is available in the ECM software beginning with ECM 1.0.  ]  [6:  For some versions of HDRMetrics, this is accomplished by using the following settings; -p EnableWTPSNR=1 -p Enable JVETPSNR=1 -p WeightTableFile=”hdrTable.txt” ] 

As an informative description of the metric follows.
The wPSNR metric is calculated as:
	,
where X is the maximum pixel value for the specific bit depth, n is the number of samples, and wMSE is given as
	,
where is a weight that is a function of the luma value corresponding to the pixel , xorig,i is the original value at location i, and xdec,i is the reconstructed value at location i.  The wPSNR metric is calculated separately for the luma and two chroma channels.

The calculation of the weight is computed as:
XL = bitDepth >= 10 ? luma(xorig,i) >> (bitDepth - 10) : luma(xorig,i) << (10 - bitDepth);
yi = 0.015*xL − 1.5 − 6;
yi = yi < −3 ? −3 : (yi>6 ? 6 : yi);
wi(luma(xorig,i)) = pow(2.0, yi÷3.0);
where bitDepth is the bit depth of xorig.
The metric is calculated individually for a single luma or chroma channel and then used to compute a Bjøntegaard Delta-Rate and Delta-PSNR rate.
Note: The metric is defined for all bit-depths of xorig.  However, it is not anticipated that bit-depths less than 10-bits would be used in a practical HDR application.
deltaE100-based metric	Comment by Edouard Francois: To be removed if it is decided to not report DE100 metric for CfE
An implementation of the deltaE100 distortion metric is provided in the VTM and ECM software when enabled with the HDRLib functionalty, and that implementation shall be used for calculation nof the metric. It is noted that the HDRMetrics tool is also capable of computing the deltaE100 distortion metric. If the HDRMetric package is used, it shall be configured to provide the same result as the implementation of the metric provided in the VTM and ECM software.
An informative description of the metric follows.
The orignal and test material must first be coverted to linear-light 4:4:4 RGB EXR. For example, if the material is in the YCbCr BT.2100 4:2:0 PQ 10 bit format, it must be converted to a 4:4:4 RGB BT.2100 OpenEXR file using configuration provided with the HDRTools software.
Subsequently, the following steps should be applied for each (R,G,B) sample,within the content to be compared, i.e. original source (content 1) and test material (content 2) :
· Convert the content to the XYZ colour space
· Convert the content from the XYZ to Lab space using the following equations. Computations are performed using double floating point precision.
· invYn = 1.0 ÷ Yn, with Yn = 100
· invXn = invYn ÷ 0.95047
· invZn = invYn ÷ 1.08883
· yLab = convToLab( y * invYn )
· L = 116.0 * yLab − 16.0
· a = 500.0 * (convToLab(x * invXn) − yLab )
· b = 200.0 * ( yLab − convToLab (z * invZn) )
with convToLab(x) is defined as
if x >= 0.008856
	convToLab(x) = x(1÷3)			
else
	convToLab(x) = 7.78704 * x + 0.137931
· The deltaE100 distance DE between two samples (L1,a1,b1) and (L2,a2,b2) is then computed as follows:
cRef = sqrt( a1 * a1 + b1 * b1 )
cIn  = sqrt( a2 * a2 + b2 * b2 )

cm = (cRef + cIn) ÷ 2.0
g = 0.5 * ( 1.0 − sqrt( cm7.0 ÷ ( cm7.0 + 257.0 ) ) )

aPRef = ( 1.0 + g ) * a1
aPIn  = ( 1.0 + g ) * a2

cPRef = sqrt( aPRef * aPRef + b1 * b1 )
cPIn  = sqrt( aPIn * aPIn + b2 * b2 )

hPRef = arctan( b1, aPRef )
hPIn  = arctan( b2, aPIn )

deltaLp = L1 − L2
deltaCp = cPRef − cPIn
deltaHp = 2.0 * sqrt( cPRef * cPIn ) * sin( (hPRef − hPIn) ÷ 2.0 )

lpm = ( L1 + L2 ) ÷ 2.0
cpm = ( cPRef + cPIn ) ÷ 2.0
hpm = ( hPRef + hPIn ) ÷ 2.0

rC = 2.0 * sqrt( cpm7.0 ÷ ( cpm7.0 + 257.0 ) )
dTheta = DEG30 * exp(−((hpm − DEG275) ÷ DEG25) * ((hpm − DEG275) ÷ DEG25))
rT = −sin( 2.0 * dTheta ) * rC
t = 1.0 − 0.17 * cos(hpm − DEG30) + 0.24 * cos(2.0 * hpm) +
   0.32 * cos(3.0 * hpm + DEG6) − 0.20 * cos(4.0 * hpm − DEG63)

sH = 1.0 + ( 0.015 * cpm * t )
sC = 1.0 + ( 0.045 * cpm )
sL = 1.0 + ( 0.015 * (lpm − 50) * (lpm-50) ÷ sqrt(20 + (lpm − 50) * (lpm − 50)) )

deltaLpSL = deltaLp ÷ sL
deltaCpSC = deltaCp ÷ sC
deltaHpSH = deltaHp ÷ sH

deltaE100 = sqrt( deltaLpSL * deltaLpSL + deltaCpSC * deltaCpSC +
               deltaHpSH * deltaHpSH + rT * deltaCpSC * deltaHpSH )

with
DEG275 = 4.7996554429844
DEG30 = 0.523598775598299
DEG6 = 0.1047197551196598
DEG63 = 1.099557428756428
DEG25 = 0.436332

After this process the deltaE100 values for each frame are averaged within the “Distortion” specified window. Finally, a PSNR based value is derived as:
PSNR_DE = 10 * log10( PeakValue ÷ deltaE100 )
where PeakValue is set to 10,000 for sequences in the PQ format and 1,000 for sequences in the HLG format.
PSNR-L100	Comment by Edouard Francois: To be removed if it is decided to not report PSNRL100 metric for CfE
An implementation of the PSNR-L100 distortion metric is provided in the VTM and ECM software when enabled with the HDRLib functionalty, and that implementation shall be used for calculation nof the metric. It is noted that the HDRMetrics tool is also capable of computing the PSNR-L100 distortion metric. If the HDRMetric package is used, it shall be configured to provide the same result as the implementation of the metric provided in the VTM and ECM software.
An informative description of the metric follows:
PSNR-L100 represents the distortion in the lightness domain of the CIELab colour space. The derivation of Lab values from the linear representation of the signal is similar as given in the description of deltaE100. The mean absolute error (MAE) in the L domain is used to compute the PSNR-L100 as follows:
	PSNR-L100 = 10 * log10( PeakValue ÷ MAE )
where PeakValue is set to 10,000 for sequences in the PQ format and 1,000 for sequences in the HLG format.[footnoteRef:7] [7:  As defined above, reporting the deltaE100, PSNR-L100 and wPSNR metrics is not required for HLG content.  This example is provided solely for completeness.] 
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Using HDRTools to compute metrics 
The following commands will compute the HDR metrics.  Version 0.23 of the HDRTools software is expected to be used for the calculations.  More recent versions are encouraged where applicable.
To compute the PSNRL100 and DeltaE100 metrics, the following processing is applied on decoded YUV.
1. Convert the decoded YUV to the EXR format using the following command:

hdrConvert -f <HDRTools_Directory>/bin/JCTVC_CTC_cfgFiles/YCbCr/HDRConvertYCbCr420ToEXR2020.cfg -p SourceFile=<source.yuv> -p OutputFile=<decoded.exr> -p SourceSampleRange=0 -p SourceHeight=<height> -p SourceWidth=<width> -p OutputHeight=<height> -p OutputWidth=<width> -p NumberOfFrame=<num_frames>
2. Convert the original YUV to the EXR format using the following command:

hdrConvert -f <HDRTools_Directory>/bin/JCTVC_CTC_cfgFiles/YCbCr/HDRConvertYCbCr420ToEXR2020.cfg -p SourceFile=<source.yuv> -p OutputFile=<original.exr> -p SourceSampleRange=0 -p SourceHeight=<height> -p SourceWidth=<width> -p OutputHeight=<height> -p OutputWidth=<width> -p NumberOfFrame=<num_frames>
3. Calculate the deltaE100 and PSNRL100 metrics using the following command:

hdrMetrics -f <HDRTools_Directory>/bin/JCTVC_CTC_cfgFiles/YCbCr/HDRMetric_CfE.cfg -p Input0File=<original.exr> -p Input1File=<decoded.exr> -p Input0Height=<height> -p Input0Width=<width> -p Input1Height=<height> -p Input1Width=<width> -p NumberOfFrames=<num_frames>

Note that Version 0.23 of the HDRMetric utility may produce different values of the metric on different platforms when a non-integer framerate is provided. To ensure consistent performance of the HDRMetric utility across different platforms, use of an integer frame rate input parameters is recommended. The value of the frame rate parameter should not affect results of HDRMetric computation.

4. To compute PSNR and wPSNR metrics using HDRMetrics utility, the following steps are applied:

hdrMetrics -f <HDRTools_Directory>/bin/HDRMetricYUV.cfg -p Input0File=<original.yuv> -p Input1File=<decoded.yuv> -p Input0Height=<height> -p Input0Width=<width> -p Input1Height=<height> -p Input1Width=<width> -p NumberOfFrames=<num_frames> -p EnableWTPSNR=1 -p Enable JVETPSNR=1 -p WeightTableFile=”./cfg/hdrTable.txt”
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