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Abstract
This contribution describes the crosscheck of JVET-AD0156: “EE1-1.1: Complexity Reduction on Neural-Network Loop Filter”. A full training crosscheck has been performed for EE1-1.1.1, not based on models from the proponents. Using NNVC4.0 as the anchor, the results for EE1-1.1.1 are reported to be:
RA: BDR -5.32% (Y) -6.49% (U) -5.88% (V)
AI: BDR -4.69% (Y) -5.92% (U) -5.70% (V).
Using the EE1-1.1.1 results from JVET-AD0156 as the anchor, the results are reported to be
RA: BDR -0.04% (Y) +1.20% (U) +0.89% (V)
AI: BDR -0.04% (Y) -0.06% (U) +0.27% (V).
A partial training crosscheck has also been carried out for EE1-1.1.2 Using NNVC4.0 as the anchor, the results for EE1-1.1.2 are reported to be
AI: BDR -4.69% (Y) -5.92% (U) -5.70% (V).
Using the EE1-1.1.2 results as the anchor, the results are reported to be
AI: BDR -0.08% (Y) +0.15% (U) -0.24% (V).
It is the opinion of the crosschecker that the proponents clearly pass this crosscheck for the tested trainings.
 
Introduction 
In EE1-1.1.1, there following steps were carried out: 
1. A baseline model for intra was trained. This baseline model does not contain any decomposed tensors. 
2. The baseline model was decomposed to create two low-complexity intra models: model0 and model1. These two models were then trained, each with a different QP set.
3. The low-complexity intra models were then used both for intra and inter to extract data for training of inter models, model2 and model3. These models were then trained.
4. Another step of data extraction was carried out using all four models. Model2 and 3 were then retrained using this new data.
5. The resulting models were then used to do inference (VTM-evaluations).
Practical issues
During the entire process, the proponents of JVET-AD0156 were extremely helpful to quickly react and help with any problems occurring. For anyone wanting to replicate this training process, it can be good to know what issues we ran into. The first issue was the instability of the decomposition process (step 2 above). Some of our started trainings did not train correctly in step 2: the training loss and/or validation loss would explode after a couple of epochs about half of the time. According to the proponents, the decomposition method sometimes outputs networks with very large absolute weight values, which could be the reason for non-convergence. This is in line with what we noticed; The table below shows ten trainings in step 2 using the same baseline model as the starting point. As can be seen, the five stable runs (marked with green) have the lowest standard deviations in network weights right after decomposition. In contrast, the unstable trainings have the highest standard deviations corresponding to larger absolute values of the weights right after decomposition

	Run
	stable 
	Standard deviation of weights 
	Validation loss after decomposition
	Val loss after epoch 1

	1
	yes
	23.0598
	0.012567907
	0.00379951

	2 
	yes 
	5.15749
	0.017963797
	0.00378946

	3
	no
	39.8934
	0.014161465
	0.00516053

	4
	no
	248.563
	0.025891331
	0.02248493

	5
	yes
	2.67856
	0.012378704
	0.00378212

	6
	no
	5812.03
	0.019239844
	0.00627487

	7
	yes
	1.33465
	0.0124345910
	0.00377327

	8
	no
	291.256
	0.01708879274
	0.00786236

	9
	no
	504.67
	0.1019640950
	0.00470534

	10
	yes
	1.5868
	0.0136286137
	0.00378542



The proponents propose getting around this instability problem in step 2 by discontinuing the training if the training loss or validation loss indicates instability and start over with a new decomposition. As can be seen in the above table, the validation loss after the first epoch is very similar between all the stable training runs. Therefore, the proposed strategy from the proponents seems like an excellent way to get around the instability problem in step 2.

The second issue we ran into was that the data generating software created too many files in the same directory to work with our Linux file system. This was fixed by giving each sequence its own directory.

It is our opinion that the proponents contribution clearly passes this crosscheck. 

Results 
EE1-1.1.1 Results
Results over NNVC-4.0 float

EE1-1.1.1 RA results over NNVC-4.0 float:
	
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	-5.80%
	-3.92%
	-4.17%

	Class A2
	-5.57%
	-5.35%
	-4.19%

	Class B
	-4.88%
	-6.88%
	-6.86%

	Class C
	-5.31%
	-8.80%
	-7.20%

	Class E
	 
	
	 

	Overall
	-5.32%
	-6.49%
	-5.88%

	Class D
	-6.41%
	-7.66%
	-7.79%

	Class F
	-2.09%
	-4.49%
	-3.05%




EE1-1.1.1 AI results over NNVC-4.0 float:
	
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	-4.35%
	-4.51%
	-4.69%

	Class A2
	-4.29%
	-6.12%
	-5.36%

	Class B
	-4.20%
	-6.30%
	-5.95%

	Class C
	-4.69%
	-6.93%
	-6.46%

	Class E
	-6.26%
	-5.15%
	-5.65%

	Overall 
	-4.69%
	-5.92%
	-5.70%

	Class D
	-5.09%
	-5.46%
	-6.10%

	Class F
	-2.64%
	-4.16%
	-3.33%



Results over NNVC-4.0 SADL_int16

EE1-1.1.1 RA results over NNVC-4.0 SADLint16:
	
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	-5.51%
	-3.85%
	-3.55%

	Class A2
	-5.36%
	-4.86%
	-3.83%

	Class B
	-4.65%
	-6.74%
	-6.10%

	Class C
	-5.18%
	-8.53%
	-6.78%

	Class E
	 
	
	 

	Overall
	-5.11%
	-6.26%
	-5.32%

	Class D
	-6.26%
	-7.67%
	-7.51%

	Class F
	-2.05%
	-4.18%
	-2.87%



EE1-1.1.1 AI results over NNVC-4.0 SADLint16:
	
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	-4.14%
	-4.70%
	-4.64%

	Class A2
	-4.20%
	-5.98%
	-5.33%

	Class B
	-4.13%
	-6.31%
	-5.88%

	Class C
	-4.64%
	-6.93%
	-6.48%

	Class E
	-6.12%
	-5.11%
	-5.96%

	Overall 
	-4.59%
	-5.93%
	-5.73%

	Class D
	-5.06%
	-5.30%
	-6.08%

	Class F
	-2.62%
	-4.19%
	-3.29%



Results over JVET-AD0156 float
EE1-1.1.1 RA results over JVET-AD0156 float:
	
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	-0.13%
	0.63%
	0.55%

	Class A2
	0.03%
	0.98%
	0.55%

	Class B
	-0.01%
	1.33%
	0.74%

	Class C
	-0.08%
	1.62%
	1.60%

	Class E
	 
	
	 

	Overall
	-0.04%
	1.20%
	0.89%

	Class D
	0.07%
	1.78%
	1.56%

	Class F
	0.02%
	0.90%
	1.68%



EE1-1.1.1 AI results over JVET-AD0156 float:
	
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	0.19%
	-0.68%
	0.26%

	Class A2
	-0.11%
	-0.10%
	0.16%

	Class B
	-0.07%
	0.16%
	0.38%

	Class C
	-0.09%
	0.43%
	0.83%

	Class E
	-0.06%
	-0.42%
	-0.56%

	Overall 
	-0.04%
	-0.06%
	0.27%

	Class D
	-0.06%
	0.41%
	0.91%

	Class F
	-0.08%
	0.15%
	0.77%



Results over JVET-AD0156 SADLint16

EE1-1.1.1 RA results over JVET-AD0156 SADLint16:
	
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	0.02%
	0.55%
	1.08%

	Class A2
	0.13%
	1.37%
	0.91%

	Class B
	0.17%
	1.52%
	1.41%

	Class C
	0.02%
	1.78%
	1.92%

	Class E
	 
	
	 

	Overall
	0.09%
	1.37%
	1.38%

	Class D
	0.19%
	1.57%
	1.79%

	Class F
	0.05%
	1.18%
	1.57%



EE1-1.1.1 AI results over JVET-AD0156 SADLint16:
	
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	0.25%
	-1.10%
	-0.04%

	Class A2
	-0.09%
	-0.21%
	0.02%

	Class B
	-0.05%
	-0.15%
	0.15%

	Class C
	-0.11%
	0.34%
	0.76%

	Class E
	-0.03%
	-0.49%
	-1.10%

	Overall 
	-0.02%
	-0.27%
	0.03%

	Class D
	-0.10%
	0.47%
	0.76%



EE1-1.1.2 Results
Results over NNVC-4.0
EE1-1.1.1 AI results over NNVC-4.0:
	
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	-4.77%
	-5.77%
	-6.35%

	Class A2
	-4.58%
	-7.97%
	-6.20%

	Class B
	-4.50%
	-7.55%
	-7.67%

	Class C
	-5.08%
	-7.77%
	-7.77%

	Class E
	-6.72%
	-7.39%
	-7.80%

	Overall 
	-5.06%
	-7.34%
	-7.25%

	Class D
	-5.52%
	-7.00%
	-8.87%

	Class F
	-3.07%
	-3.88%
	-4.22%


Results over JVET-AD0157
EE1-1.1.2 AI results over JVET-AD0157:
	
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	-0.15%
	0.06%
	0.01%

	Class A2
	-0.06%
	0.17%
	-0.27%

	Class B
	-0.07%
	0.24%
	-0.32%

	Class C
	-0.06%
	0.27%
	-0.07%

	Class E
	-0.06%
	-0.12%
	-0.56%

	Overall 
	-0.08%
	0.15%
	-0.24%

	Class D
	-0.05%
	-0.20%
	-0.37%

	Class F
	-0.09%
	0.78%
	1.47%
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