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Abstract
In this contribution, a new loss function is defined where quantization parameter is used as a factor for the loss calculation in the training stage. In this study, the intra models from NCS-1.0 with NN filter set 1 are retrained using the latest published scripts. BD-rate changes of {Y, Cb, Cr} are summarized as follows:
· Compared with NNVC2.0
AI: { -7.22 %, -20.64 %, -21.34 % }
· Compared with NCS-1.0 with the retrained intra model 
AI: { -0.12%, -0.69%, -1.05 % }

Introduction
In NN-based in-loop filter, the commonly used loss functions, L1 and L2 have not considered the information related to video coding.



Proposed method
Since the training samples with different quantization parameters have different training difficulties, the new designed loss function can be formulated as follows:
      or


where  denotes the weight assigned to the conventional loss function according to the quantization parameters. The following figure shows the function curve of .
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Training information
[bookmark: _GoBack]The scripts, which are available in NCS-1.0/training, were used in the training procedure. More specifically, except for the scaling value of quantization parameter is 64, the scaling value of other training data is 1024. All models were trained for 50 epochs. The proposed loss function only covers the first 30 epochs. For luma model and chroma model, the training takes about 30 and 15 hours respectively. The models are converted with SADL using floating point-based calculation for testing.

Experimental results
The proposed method was tested on top of NCS-1.0 under the common test conditions [2]. 
1.1 Results over NNVC-2.0
	
	All intra

	
	Y-PSNR
	U-PSNR
	V-PSNR
	EncT
	DecT

	Class A1
	-6.34%
	-17.86%
	-19.40%
	234%
	67771%

	Class A2
	-6.42%
	-20.88%
	-19.70%
	#DIV/0!
	#DIV/0!

	Class B
	-6.41%
	-22.07%
	-22.22%
	165%
	52319%

	Class C
	-7.53%
	-19.96%
	-22.71%
	137%
	35265%

	Class E
	-9.84%
	-21.72%
	-21.61%
	168%
	59340%

	Overall 
	-7.22%
	-20.64%
	-21.34%
	#DIV/0!
	#DIV/0!

	Class D
	-7.52%
	-20.53%
	-22.59%
	117%
	27111%

	Class F
	-3.86%
	-13.22%
	-12.40%
	127%
	32551%



1.2 Results over NCS-1.0 filter set 1 with the retrained intra models
In order to avoid the performance error caused by training, the intra model was retrained in the same way except for different loss functions.
	
	All intra

	
	Y-PSNR
	U-PSNR
	V-PSNR
	EncT
	DecT

	Class A1
	0.02%
	-0.04%
	-0.70%
	100%
	100%

	Class A2
	-0.04%
	-0.36%
	-1.65%
	100%
	100%

	Class B
	-0.07%
	-0.68%
	-1.00%
	100%
	98%

	Class C
	-0.28%
	-1.02%
	-1.06%
	99%
	98%

	Class E
	-0.21%
	-1.23%
	-0.87%
	97%
	98%

	Overall 
	-0.12%
	-0.69%
	-1.05%
	99%
	99%

	Class D
	-0.32%
	-1.16%
	-1.59%
	90%
	94%

	Class F
	0.02%
	-0.84%
	-0.07%
	96%
	89%



Conclusion
This contribution proposes a new loss function, which can achieve coding gain by introducing quantization parameters into the loss function calculation. It is suggested to further study this method in EE1.
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