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Abstract
This contribution reports the results of EE1-3.1.1, EE1-3.1.2, EE1-3.1.3 and EE1-3.1.4 for LOP4 and LOP5 architectures. EE1-3.1.1 is the reproduction training of LOP4 adopted model with DIV2K, BVI-DVC and TVD datasets. EE1-3.1.2 is the training of LOP4 model with additional BVI-AOM dataset along with existing DIV2K, BVI-DVC and TVD datasets. Only stage 3 training was conducted for both the EE tests.  EE1-3.1.3 is the reproduction training of LOP5 adopted model with DIV2K, BVI-DVC and TVD datasets. EE1-3.1.4 is the training of LOP5 model with additional BVI-AOM dataset along with existing DIV2K, BVI-DVC and TVD datasets. Only stage 3 training was conducted for both the EE tests.
The performance of the EE1-3.1.1 float model (including NNIntra) compared to the NNVC-12.0 anchor (NNIntra + LOP4 fp32) is reported to be
AI {} RA{0.11%	-0.94%	-0.45%}
The performance of the EE1-3.1.2 float model (including NNIntra) compared to the NNVC-12.0 anchor (NNIntra + LOP4 fp32) is reported to be
AI {} RA{}
The performance of the EE1-3.1.3 float model (including NNIntra) compared to the NNVC-12.0 anchor (NNIntra + LOP5 fp32) is reported to be
AI {0.17% -0.03% 0.06%} RA{0.21% -0.12% -0.07%}
The performance of the EE1-3.1.4 float model (including NNIntra) compared to the NNVC-12.0 anchor (NNIntra + LOP5 fp32) is reported to be
AI {-0.03%	0.19%	0.38%} RA{-0.11% -0.01% 0.23%}
Introduction 
It was proposed in JVET-AK0255[1] to extend the NNVC training data set and use BVI-AOM dataset along with the existing NNVC training data set.
The BVI-AOM dataset contains 78 unique 4K (3840x2176) source sequences. These sequences have been down-sampled to 1920x1088, 960x544, and 480x272, similar to BVI-DVC. Each sequence is 64 frames long without any scene cuts. All down-sampled sequences were used for training data generation, while only 8 4K source sequences were used for 4K training data. The sequences were encoded using the same QPs as BVI-DVC for training data generation. The training data was encoded using code in the branch NNVC-6.1_aom_dataset of jvet-ahg-nnvc git repository. The md5sum values were cross verified between proponents after encoding the selected sequences and generating the final training data following decoding. Only stage 3 training was conducted on the LOP5 adopted architecture with the same training parameters as that of adopted LOP5 model.
EE1-3.1.1 and EE1-3.1.3 [2] tests correspond to the trainings of LOP4 and LOP5 models respectively without BVI-AOM data set. EE1-3.1.2 and EE1-3.1.4 [2] tests correspond to the trainings of LOP4 and LOP5 models respectively with BVI-AOM data set.
Training and inference information
Information related to the training and inference of models can be found in Table 1 and Table 2 respectively. The training time has increased by ~20% for test EE1-3.1.4 compared to EE1-3.1.3.

[bookmark: _Ref193201383]Table 1: Network information for the model during training.
	Network Information in Training Stage

	Mandatory
	GPU Type
	

	
	Framework:
	Pytorch v2.0.1

	
	Number of GPUs per Task
	1

	
	
	

	
	Epoch:
	60

	
	Batch size:
	64

	
	Loss function:
	L1, L2

	
	Training time (for 1 model):
	EE1-3.1.1: 
EE1-3.1.2: 
EE1-3.1.3: 
EE1-3.1.4: 

	
	Training data information: 
	EE1-3.1.1 EE1-3.1.3: DIV2K, TVD, BVI-DVC
EE1-3.1.2 EE1-3.1.4: DIV2K, TVD, BVI-DVC, BVI-AOM

	
	Training configurations for generating compressed training data (if different to VTM CTC):
	

	Optional
	
	

	
	Number of iterations
	

	
	Patch size
	144x144

	
	Learning rate:
	2e-4

	
	Learning rate update strategy
	Stage3 milestones: [41,51,55]

	
	Optimizer:
	ADAM

	
	Preprocessing:
	

	
	Mini-batch selection process:
	

	
	Training data update strategy:
	

	
	Other information: 
	

	
	
	



[bookmark: _Ref193201393]Table 2: Network information for the model during inference.
	Network Information in Inference Stage

	
	HW environment:

	
	GPU Type
	CPU only

	
	Framework:
	SADL float

	
	Number of GPUs per Task
	0

	
	Number of Parameters (Each Model)
	247422

	
	Total Parameter Number
	247422

	
	Parameter Precision (Bits)
	Floating (32 bits)

	
	Memory Parameter (MB)
	0.98MB (float)

	
	MAC/Pixel (Kilo)
	[bookmark: _Hlk132313603]16.6

	
	Total Conv. Layers
	

	
	Total FC Layers
	

	
	Total Memory (MB)
	

	
	Batch size:
	1

	
	Patch size
	128128, 256256

	
	Changes to network configuration or weights required to generate rate points
	

	
	Peak Memory Usage
	

	
	Peak Memory Usage (per Model)
	

	
	Other information: 
	



Results
Simulations are performed based on the common test conditions for neural-network-based video coding technology for AI and RA configurations using NNVC-12 [3].
Results for EE1-3.1.1
Simulation results for EE1-3.1.1 which is the reproduction of LOP4 training using existing LOP training dataset (DIV2K, BVI-DVC and TVD) with NNVC-12.0 NNIntra + LOP4 float as anchor is reported in Table 3 (from previous crosscheck of LOP4)

Table 3: EE1-3.1.1 float vs NNVC-12.0 anchor with LOP4 float.
	
	All Intra
	Random Access

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	0.10%
	-0.94%
	-0.97%

	Class A2
	#VALUE!
	-100.00%
	-100.00%
	0.11%
	-0.86%
	-0.18%

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	0.12%
	-0.89%
	-0.35%

	Class C
	0.06%
	-1.03%
	-0.56%
	0.11%
	-1.06%
	-0.40%

	Class E
	#VALUE!
	#VALUE!
	#VALUE!
	 
	
	 

	Overall 
	#VALUE!
	#VALUE!
	#VALUE!
	0.11%
	-0.94%
	-0.45%

	Class D
	0.06%
	-1.10%
	-0.76%
	0.09%
	-0.95%
	-1.07%




Results for EE1-3.1.2
Simulation results for EE1-3.1.2 using BVI-AOM as additional training dataset with NNVC-12.0 NNIntra + LOP4 float as anchor is reported in Table 4.

[bookmark: _Ref193385066]Table 4: EE1-3.1.2 float vs NNVC-12.0 anchor with LOP4 float.
	
	All Intra
	Random Access

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	

	Class B
	
	
	
	
	
	

	Class C
	0.22%
	2.36%
	4.25%
	0.11%
	2.05%
	3.81%

	Class E
	
	
	
	 
	
	 

	Overall 
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class D
	0.15%
	2.42%
	3.93%
	-0.01%
	2.79%
	3.25%



Results for EE1-3.1.3
Simulation results for EE1-3.1.3 which is the reproduction of LOP5 training using existing LOP training dataset (DIV2K, BVI-DVC and TVD) with NNVC-12.0 NNIntra + LOP5 float as anchor is reported in Table 5.

[bookmark: _Ref193386544]Table 5: EE1-3.1.3 float vs NNVC-12.0 anchor with LOP5 float.
	
	All Intra
	Random Access

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	0.13%
	-0.23%
	0.07%
	0.19%
	-0.05%
	-0.04%

	Class A2
	0.12%
	0.13%
	-0.07%
	0.25%
	0.19%
	0.11%

	Class B
	0.16%
	0.10%
	0.17%
	0.21%
	-0.41%
	-0.05%

	Class C
	0.15%
	0.04%
	-0.08%
	0.20%
	-0.03%
	-0.24%

	Class E
	0.27%
	-0.30%
	0.19%
	
	
	

	Overall 
	0.17%
	-0.03%
	0.06%
	0.21%
	-0.12%
	-0.07%

	Class D
	0.14%
	-0.50%
	-0.20%
	0.25%
	-0.64%
	-0.65%



Results for EE1-3.1.4
Simulation results for EE1-3.1.4 using BVI-AOM as additional training dataset with NNVC-12.0 NNIntra + LOP5 float as anchor is reported from Table 6 to Table 11.
Training hyperparameters unchanged

[bookmark: _Ref193202999]Table 6: EE1-3.1.4 float vs NNVC-12.0 anchor with LOP5 float. For training LOP5 in EE1-3.1.4, all the LOP5 training hyperparameters are left unchanged.
	
	All Intra
	Random Access

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	-0.02%
	-0.23%
	0.72%
	-0.22%
	-0.31%
	0.18%

	Class A2
	-0.03%
	0.30%
	0.15%
	-0.11%
	0.23%
	0.11%

	Class B
	-0.03%
	0.25%
	0.39%
	-0.10%
	0.22%
	0.30%

	Class C
	-0.02%
	0.20%
	0.33%
	-0.02%
	-0.25%
	0.29%

	Class E
	-0.08%
	0.37%
	0.33%
	
	
	

	Overall 
	-0.03%
	0.19%
	0.38%
	-0.11%
	-0.01%
	0.23%

	Class D
	-0.01%
	-0.18%
	0.25%
	-0.04%
	-0.85%
	-0.59%



Learning rate at 1.5e-4

Table 7: EE1-3.1.4 float vs NNVC-12.0 anchor with LOP5 float. For training LOP5 in EE1-3.1.4, the learning rate is set to 1.5e-4. The other LOP5 training hyperparameters are not modified.
	
	All Intra
	Random Access

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	0.10%
	-0.15%
	0.81%
	-0.10%
	-0.21%
	0.25%

	Class A2
	0.09%
	0.28%
	0.17%
	0.04%
	0.57%
	0.65%

	Class B
	0.08%
	0.72%
	0.52%
	0.08%
	0.64%
	0.76%

	Class C
	0.13%
	0.37%
	0.59%
	0.21%
	0.40%
	0.90%

	Class E
	0.08%
	0.22%
	-0.08%
	
	
	

	Overall 
	0.10%
	0.34%
	0.43%
	0.07%
	0.39%
	0.67%

	Class D
	0.13%
	0.15%
	0.61%
	0.27%
	0.16%
	0.41%



Learning rate at 2.5e-4

Table 8: EE1-3.1.4 float vs NNVC-12.0 anchor with LOP5 float. For training LOP5 in EE1-3.1.4, the learning rate is set to 2.5e-4. The other LOP5 training hyperparameters are not modified.
	
	All Intra
	Random Access

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	-0.02%
	0.18%
	0.49%
	-0.35%
	-0.45%
	-0.01%

	Class A2
	0.08%
	0.35%
	0.42%
	-0.09%
	0.56%
	0.75%

	Class B
	0.04%
	0.70%
	0.97%
	-0.04%
	0.29%
	0.50%

	Class C
	0.12%
	0.77%
	0.98%
	0.08%
	0.61%
	1.21%

	Class E
	0.13%
	0.51%
	0.50%
	
	
	

	Overall 
	0.07%
	0.54%
	0.72%
	-0.08%
	0.28%
	0.64%

	Class D
	0.12%
	0.11%
	1.05%
	0.21%
	0.08%
	1.39%



Batch size at 32

Table 9: EE1-3.1.4 float vs NNVC-12.0 anchor with LOP5 float. For training LOP5 in EE1-3.1.4, the batch size is set to 32. The other LOP5 training hyperparameters are not modified.
	
	All Intra
	Random Access

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	-0.08%
	-0.44%
	0.36%
	-0.38%
	-0.98%
	-0.67%

	Class A2
	0.04%
	0.24%
	-0.15%
	-0.02%
	0.26%
	-0.21%

	Class B
	0.01%
	0.36%
	0.15%
	-0.06%
	-0.04%
	-0.05%

	Class C
	0.08%
	-0.24%
	0.26%
	0.16%
	-0.60%
	-0.49%

	Class E
	0.11%
	-0.77%
	-0.04%
	
	
	

	Overall 
	0.03%
	-0.11%
	0.13%
	-0.06%
	-0.32%
	-0.32%

	Class D
	0.09%
	-0.33%
	0.16%
	0.20%
	-0.74%
	-0.88%



Batch size at 128

Table 10: EE1-3.1.4 float vs NNVC-12.0 anchor with LOP5 float. For training LOP5 in EE1-3.1.4, the batch size is set to 128. The other LOP5 training hyperparameters are not modified.
	
	All Intra
	Random Access

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	0.06%
	0.10%
	0.70%
	-0.08%
	-0.14%
	0.75%

	Class A2
	0.09%
	0.31%
	0.02%
	0.16%
	0.25%
	0.14%

	Class B
	0.10%
	0.54%
	0.15%
	0.14%
	0.40%
	-0.19%

	Class C
	0.16%
	0.47%
	0.29%
	0.28%
	0.53%
	-0.30%

	Class E
	0.14%
	0.31%
	0.52%
	
	
	

	Overall 
	0.11%
	0.37%
	0.31%
	0.14%
	0.30%
	0.03%

	Class D
	0.16%
	0.52%
	0.44%
	0.29%
	-0.42%
	-1.00%



Number of epochs decreased such that the number of iterations is unchanged

[bookmark: _Ref193386023]Table 11: EE1-3.1.4 float vs NNVC-12.0 anchor with LOP5 float. For training LOP5 in EE1-3.1.4, mse_epoch = 46, max_epochs = 48, and milestones = [33, 41, 44] to maintain approximatively the same number of iterations when adding BVI-AOM to the set of used datasets.  The other LOP5 training hyperparameters are not modified.
	
	All Intra
	Random Access

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	0.05%
	-0.25%
	0.20%
	-0.21%
	-0.80%
	-0.31%

	Class A2
	0.09%
	-0.16%
	-0.13%
	0.02%
	-0.41%
	-0.14%

	Class B
	0.11%
	-0.18%
	-0.04%
	0.04%
	-0.68%
	-0.01%

	Class C
	0.19%
	-0.26%
	0.13%
	0.12%
	-0.36%
	-0.21%

	Class E
	0.23%
	0.01%
	-0.50%
	
	
	

	Overall 
	0.13%
	-0.17%
	-0.05%
	0.01%
	-0.57%
	-0.15%

	Class D
	0.19%
	-0.56%
	0.05%
	0.24%
	-1.13%
	-0.59%


[bookmark: _Hlk163502924]
Conclusion
From the simulation, no significative changes are observed when using the augmented dataset.
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