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Abstract
This document clarifies the situation regarding the training sets available for JVET and specifies which sequences were used for each NNVC tools training 
Introduction 
A fair comparison of learning-based tools is possible only when the same training set is used. Common practice in EE1 to recommend for adoption only tools for those training was successfully cross-checked. The NNVC activity started a long time ago. In 2024, a call for training materials was issued and several proposals were received. For some training sets, JVET received explicit permission to use materials for standardization purposes. Anticipating CfP, it is reasonable to clarify the situation with training data sets. 
Available training sets 
Table 1 below summarizes all training data sets and their locations. The abbreviation ‘RWTH’ refers to the collection of videos previously hosted by RWTH, used or considered in the past JVET and JCTVC activities. None of the training sets (except ‘RWTH’) are hosted by JVET. 
For six out of 11 training sets listed in the Table 1 JVET got explicit permission for materials to be used in standardization. Owners of DIV2K explicitly specify their training set is for research purposes only. It is recommended not to use DIV2K and exclude it from the list of training sets.
 The situation with UGC and Vimeo 90K is not clear. 


[bookmark: _Ref224727978]Table 1 Training sets, their location and permission to be used for standardization
	Data set
	can use?
	Location

	BVI-DVC
	yes
	https://data.bris.ac.uk/data/dataset/3hj4t64fkbrgn2ghwp9en4vhtn

	TVD
	yes
	https://multimedia.tencent.com/resources/tvd 

	UGC
	not clear
	https://media.withyoutube.com/

	BVI-AOM

	yes
	http://download.opencontent.netflix.com.s3.amazonaws.com/index.html?prefix=bvi_aom_dataset/

	vimeo90K-triplet
	not clear
	 http://toflow.csail.mit.edu/index.html#triplet

	vimeo90K-septuplet
	not clear
	http://toflow.csail.mit.edu/index.html#septuplet

	RWTH
	yes
	https://vqa.lfb.rwth-aachen.de

	DIV2K_train
	Research purpose only
	http://data.vision.ee.ethz.ch/cvl/DIV2K/DIV2K_train_HR.zip

	DIV2K_valid
	
	http://data.vision.ee.ethz.ch/cvl/DIV2K/DIV2K_valid_HR.zip

	JVET-AH0298
	yes
	https://vqa.lfb.rwth-aachen.de/index.php/apps/files/files/550079?dir=/jvet/ctc/gaming/G1. 

	JVET-AH0120

	yes
	https://vqa.lfb.rwth-aachen.de/index.php/apps/files/files/551240?dir=/jvet/ahg/trainingset/JVET-AH0120


There are three major tools in NNVC: NN-Intra, NN-based filters and DRF.
Training procedures for all of them are described in JVET-AO2019 document. Many useful details for training reproduction (including list of sequences) can be found in training scripts:  https://vcgit.hhi.fraunhofer.de/jvet-ahg-nnvc/VVCSoftware_VTM/-/tree/NNVC/training/training_scripts/NN_Filtering/LOP?ref_type=heads .
Training of NN-based filter consists of three stages, training from the scratch requires a lot of steps, several thousand of encodings, 3 full trainings and large disk space available. This is why it was agreed among NNVC participants that only stage 3 of training will be performed for proposals targeting to modify NN-based filter. It is known that re-training from scratch provides ~0.3% extra BD-rate gain. Table 2 summarizes information about usage of training sets for NNVC tools training.
It should be noticed that BVI-DVC and BVI-AOM consist of 193 and 239 videos correspondently. Each video comes in four different resolutions. At the beginning, JVET received permission to use only 191 videos from BVI-DVC, so only 191 out of 193 were used in NNVC training. Later, permission was extended to all 193 videos. 
In order to keep training time reasonably short not all, but only 20 (out of 191 for BVI-DVC) videos of 4K size were used in NNVC training.
[bookmark: _Ref224729034]Table 2 Training sets usage for NNVC tools training.
	Data set
	NN-filter stages 1-2
	NN-filter stage 3
	NN-Intra
	DRF

	BVI-DVC *
	yes
	yes
	yes
	no

	TVD*
	yes
	yes
	yes
	no

	UGC
	no
	no
	yes
	no

	BVI-AOM
	no
	no
	no
	no

	vimeo90K-triplet
	no
	no
	no
	yes

	vimeo90K-septuplet
	no
	no
	no
	no

	RWTH
	no
	no
	yes
	no

	DIV2K_train
	yes
	yes
	yes
	no

	DIV2K_valid
	
	yes
	yes
	no

	JVET-AH0298
	no
	no
	no
	no

	JVET-AH0120
	no
	no
	no
	no




Excel sheet attached to this contribution contacting detailed information about all sequences in all listed above training sets (including md5 check sums). 
[bookmark: _Ref224815112]Analysis of available training sets 
The wider variety of video scenes used to train a NN-based solution,solution; the higher chances developed solution will work for a wide range of applications.  Different training sets contain different numbers of scenes. Table 3 summarizes the number of scenes in each available dataset and the number of scenes actually used in NNVC training.  It appears that just a small portion of available training materials was used for NNVC tools training, which potential limits generality of developed solution. 
From this table, it is clear that the number of scenes in video materials available for NNVC training can be drastically increased.
Since DIV2K use conditions are ‘for research only’, it might be good to avoid using this set of videos for training. Instead, JPEG AI training set can be recommended. JPEG AI training sets are 5 times larger than DIV2K and was already used for international standard development.
Since some sequences from ‘RWTH’ are considered for CfP it might be good to avoid using this set of videos for training.
Video sequences proposed in JVET-AH0298 have become a part of gaming test conditions used in AhG15.  


[bookmark: _Ref224815125]Table 3 Number of video sequences
	Data set
	Total 
	Used for NN-filter
	Used for NN-Intra
	Used for DRF

	BVI-DVC
	193
	191
	191
	0

	TVD
	86
	20
	86
	0

	UGC
	130
	0
	130
	0

	BVI-AOM
	239
	0
	0
	0

	vimeo90K-triplet
	73191
	0
	0
	73191

	vimeo90K-septuplet
	91701
	0
	0
	0

	RWTH
	100
	0
	88
	0

	DIV2K_train
	800
	800
	8000
	0

	DIV2K_valid
	100
	100
	1000
	0

	JVET-AH0298
	5
	0
	0
	0

	JVET-AH0120
	9
	0
	0
	0

	Total
	166554
	1111
	1241429
	73191


Suggested steps 
For now training materials are hosted by third parties and there is a risk materials will be lost or modified. For the next generation video coding standard development or even before CfP it would be good to copy  all materials JVET has permission to be used in standardization process to https://vqa.lfb.rwth-aachen.de.
In order to simplify re-training only stage 3 of  NN-based loop filter it is suggested to make stage 3 materials available on to https://vqa.lfb.rwth-aachen.de. Currently HOP and LOP use different set of training materials for stage 3 (LOP and VLOP use the same). It is suggested to unify and use the only one (from previous study in AhG11 difference would be small). Streams, reconstructions, patches – all materials needed for of stage 3 distorted videos together with SW  patches which simplify data loading will take about 4 TB.
For AhG11 and EE1 proposals it must be very clearly mentioned which data set / sub-set was used for training and if training of NN-filter was stage 3 only or filter was re-trained from the scratch. 
Conclusion
It is suggested to up-date the NNVC training sets, includes two missed BVI-DVC sequences, 66 unused before TVD sequences, 9 sequences proposed in  JVET-AH0120 and 239 sequences from BVI-AOM data set. DIV2K is available for research purposes only. JVET might consider excluding it from NNVC training set. Training of DRF could benefit if vimeo90K-septuplet will be used additionally to vimeo90K-triplet.
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