	[image: ][image: ]Joint Video Experts Team (JVET)
of ITU-T SG21 WP3/21 and ISO/IEC JTC 1/SC 29
42nd Meeting, Santa Eulària, ES, 24 April – 1 May 2026
	Document: JVET- AP0272-v2


[image: ]
	Title:
	Crosscheck of JVET-AP0051 (EE1-3.1: Very Small Deep Reference Frame Generation Network for Inter Prediction Enhancement)

	Status:
	Input document to JVET

	Purpose:
	Report

	Author(s) or
Contact(s):
	Nisha Bhaskar

	
Tel:
Email:
	

Nisha.bhaskar1@huawei.com

	Source:
	Huawei Technologies


_____________________________
Abstract
This contribution reports the inference and training crosschecks of JVET-AP0051, EE1-3.1[1].  EE1-3.1 studies the Very Small Deep Reference Frame (VL-DRF) network proposed in JVET-AO0267 [2]. 
Cross check results differ as follows: 
1. EE1-3.1.1: Inference crosscheck results differ from the results presented by the proponents are as follows: 
			RA: {0%, 0%, 0%} BD-rate difference for {Y, U, V} components
		Training crosscheck results differ as follows:
[bookmark: _Hlk219285036]			RA: {-0.08%, 0.02%, 0.01%} BD-rate difference for {Y, U, V} components
2. EE1-3.1.2: Inference crosscheck results differ from the results presented by the proponents are as follows: 
	RA: {0%, 0%, 0%} BD-rate difference for {Y, U, V} components
		Training crosscheck results differ as follows:
[bookmark: _Hlk219285059]			RA: {-0.17%, -0.27%, 0.01%} BD-rate difference for {Y, U, V} components
3. EE1-3.1.3: Inference crosscheck results differ from the results presented by the proponents are as follows: 
			RA: {0%, 0%, 0%} BD-rate difference for {Y, U, V} components
Introduction
JVET-AO0267 [1] proposed a Very Small Deep Reference Frame (VL-DRF) model with 8.8 kMAC/pixel and 243K parameters. Related to this proposal, three sub-tests for EE1-3.1 were established are as follows:
· EE1-3.1.1: Evaluates the original VL-DRF model in JVET-AO0267 [1], with 8.8 kMAC/pixel and 243K parameters.
· EE1-3.1.2: Evaluates a channel-aligned VL-DRF variant in which the number of channels is aligned to multiples of 16, with 9.7 kMAC/pixel and 257K parameters.
· EE1-3.1.3: Evaluates the EE1-3.1.2 configuration without NNIntra and LOP7, compared to NNVC-16.0 configured as VTM. 
Results
The following tables show the results of the inference and training cross-checks. For the inference cross checks, the SADL int16 model provided by the proponents is used. Models which were retrained using the training scripts provided by the proponents were used in the training cross checks. The trained PyTorch models were converted to float32 and then int16 SADL models using the quantization scripts provided. The results presented are for RA configuration over NNVC16. Both training cross checks were performed on 2 x NVIDIA GeForce RTX 3090 GPUs using the env details provided. Specifically: 
numpy==1.24.4
opencv-python==4.8.0.76
onnx==1.13.1
onnxruntime==1.14.1
onnxsim==0.4.17
pillow==11.3.0
ptflops==0.7.5
pytorch==2.4.1
pytorch-cuda==11.8
torchaudio==2.4.1
torchvision==0.19.1
EE1-3.1.1: The original VL-DRF model in JVET-AO0267 [1]
Inference crosscheck results
In this experiment, the number of output channels of the different stages of feature extraction sub network are 12, 28 and 44. The results are identical to those provided by the proponents. After an update of the encoding and decoding times from the proponents, the encoding timesnow deviate by about 3%, with the crosscheck simulations being slower.  

Table 1 BD-rate performance of the proposed original VL-DRF int16 [EE1-3.1.1] over NNVC-16 (RA)

	
	BD-rate Over NNVC-16.0

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-MSIM
	U-MSIM
	V-MSIM
	EncT
	DecT CPU

	Class A1
	-0.42%
	0.77%
	-0.33%
	-0.55%
	-0.13%
	-0.65%
	107%
	306%

	Class A2
	-0.62%
	-0.38%
	-0.81%
	-0.94%
	-0.95%
	-1.04%
	103%
	292%

	Class B
	-0.30%
	-0.39%
	-0.24%
	-0.53%
	-0.54%
	-0.59%
	109%
	335%

	Class C
	-0.53%
	-0.94%
	-0.95%
	-1.08%
	-1.03%
	-1.07%
	103%
	303%

	Class E
	 
	
	 
	 
	
	 
	 
	

	Overall
	-0.45%
	-0.30%
	-0.56%
	-0.76%
	-0.67%
	-0.82%
	106%
	311%

	Class D
	-0.33%
	-1.13%
	-1.29%
	-0.93%
	-1.07%
	-1.22%
	102%
	280%

	Class F
	-0.21%
	-0.39%
	-0.42%
	-0.48%
	-0.47%
	-0.54%
	101%
	805%




Training crosscheck results
Table 2 BD-rate performance of the retrained VL-DRF int16 [EE1-3.1.1] over NNVC-16 (RA)

	
	BD-rate Over NNVC-16.0

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-MSIM
	U-MSIM
	V-MSIM
	EncT
	DecT CPU

	Class A1
	-0.29%
	0.58%
	-0.31%
	-0.40%
	-0.02%
	-0.46%
	109%
	316%

	Class A2
	-0.51%
	-0.46%
	-0.76%
	-0.81%
	-0.93%
	-0.94%
	107%
	310%

	Class B
	-0.25%
	-0.36%
	-0.32%
	-0.49%
	-0.51%
	-0.60%
	107%
	333%

	Class C
	-0.47%
	-0.87%
	-0.92%
	-0.95%
	-0.97%
	-0.99%
	101%
	294%

	Class E
	 
	
	 
	 
	
	 
	 
	

	Overall
	-0.37%
	-0.33%
	-0.57%
	-0.66%
	-0.62%
	-0.74%
	106%
	314%

	Class D
	-0.31%
	-1.02%
	-1.08%
	-0.85%
	-0.88%
	-1.00%
	101%
	278%

	Class F
	-0.20%
	-0.39%
	-0.40%
	-0.42%
	-0.46%
	-0.53%
	107%
	612%



Table 3 Difference in BD-rate performance between the crosscheck and EE1-3.1.1 (proposal compared to cross check, proposal has better performance)

	
	Y-PSNR
	U-PSNR
	V-PSNR

	Class A1
	-0.13%
	0.19%
	-0.02%

	Class A2
	-0.12%
	0.08%
	-0.05%

	Class B
	-0.05%
	-0.02%
	0.08%

	Class C
	-0.05%
	-0.08%
	-0.02%

	Class E
	
	
	

	Overall
	-0.08%
	0.02%
	0.01%

	Class D
	-0.02%
	-0.12%
	-0.20%

	Class F
	-0.13%
	0.19%
	-0.02%



EE1-3.1.2: A channel-aligned VL-DRF variant
Inference crosscheck results
In this experiment, the number of output channels of the different stages of feature extraction sub network are 16, 32 and 64. The results are identical to those provided by the proponents.







Table 4 BD-rate performance of the proposed channel aligned VL-DRF int16 [EE1-3.1.2] over NNVC-16 (RA)
	
	BD-rate Over NNVC-16.0

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-MSIM
	U-MSIM
	V-MSIM
	EncT
	DecT CPU

	Class A1
	-0.47%
	0.49%
	-0.21%
	-0.59%
	-0.27%
	-0.68%
	109%
	290%

	Class A2
	-0.77%
	-0.70%
	-0.80%
	-1.04%
	-1.22%
	-1.15%
	104%
	277%

	Class B
	-0.36%
	-0.48%
	-0.14%
	-0.60%
	-0.65%
	-0.65%
	110%
	317%

	Class C
	-0.61%
	-1.07%
	-1.04%
	-1.20%
	-1.20%
	-1.26%
	102%
	285%

	Class E
	 
	
	 
	 
	
	 
	 
	

	Overall
	-0.53%
	-0.49%
	-0.52%
	-0.84%
	-0.83%
	-0.92%
	106%
	295%

	Class D
	-0.43%
	-1.28%
	-1.25%
	-1.05%
	-1.18%
	-1.19%
	103%
	271%

	Class F
	-0.23%
	-0.44%
	-0.44%
	-0.50%
	-0.56%
	-0.60%
	105%
	561%



Training crosscheck results
Table 5 BD-rate performance of the retrained VL-DRF int16 [EE1-3.1.2] over NNVC-16 (RA)
		
	
	BD-rate Over NNVC-16.0

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-MSIM
	U-MSIM
	V-MSIM
	EncT
	DecT CPU

	Class A1
	-0.29%
	0.74%
	-0.28%
	-0.39%
	-0.01%
	-0.48%
	106%
	291%

	Class A2
	-0.47%
	-0.24%
	-0.74%
	-0.73%
	-0.78%
	-0.86%
	103%
	281%

	Class B
	-0.28%
	-0.34%
	-0.29%
	-0.49%
	-0.52%
	-0.62%
	107%
	308%

	Class C
	-0.45%
	-0.77%
	-0.88%
	-0.90%
	-0.84%
	-0.93%
	104%
	289%

	Class E
	 
	
	 
	 
	
	 
	 
	

	Overall
	-0.37%
	-0.22%
	-0.53%
	-0.63%
	-0.56%
	-0.72%
	105%
	294%

	Class D
	-0.34%
	-1.11%
	-1.22%
	-0.92%
	-1.05%
	-1.09%
	104%
	271%

	Class F
	-0.21%
	-0.41%
	-0.40%
	-0.44%
	-0.50%
	-0.55%
	112%
	586%



Table 6 Difference in BD-rate performance between the crosscheck and EE1-3.1.2 (proposal compared to cross check, proposal has better performance)

	[bookmark: _Hlk228267787]Class A1
	-0.18%
	-0.25%
	0.07%

	Class A2
	-0.30%
	-0.45%
	-0.06%

	Class B
	-0.08%
	-0.14%
	0.15%

	Class C
	-0.16%
	-0.30%
	-0.16%

	Class E
	
	
	

	Overall
	-0.17%
	-0.27%
	0.01%

	Class D
	-0.09%
	-0.16%
	-0.03%

	Class F
	-0.02%
	-0.02%
	-0.04%




Class C results of the SADL float32 models, proposed and retrained for cross check, were compared. There is very minimal deviation between the two float models (proposed and retrained) which indicates that further study into the effects of reparameterization and quantization might be needed.
Table 7 BD-rate performance of the proposed VL-DRF float32 [EE1-3.1.2] over retrained VL-DRF float32 [EE1-3.1.2]
	Class C
	0.01%
	-0.03%
	-0.02%
	101%
	100%



EE1-3.1.3: 
Inference crosscheck results
This experiment studies the model in EE-3.1.2 without the effect of LOP and NN Intra. The results are identical to those provided by the proponents.
Table 8 BD-rate performance of the proposed VL-DRF int16 [EE1-3.1.1] over NNVC-16 as VTM (RA)
	
	BD-rate Over NNVC-16.0

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-MSIM
	U-MSIM
	V-MSIM
	EncT
	DecT CPU

	Class A1
	-0.71%
	-0.22%
	-0.81%
	-0.86%
	-0.64%
	-1.00%
	106%
	3328%

	Class A2
	-1.20%
	-1.11%
	-1.48%
	-1.53%
	-1.47%
	-1.43%
	103%
	3104%

	Class B
	-0.63%
	-0.75%
	-0.81%
	-0.89%
	-0.89%
	-0.84%
	103%
	3297%

	Class C
	-1.02%
	-1.42%
	-1.51%
	-1.68%
	-1.52%
	-1.48%
	101%
	2826%

	Class E
	 
	
	 
	 
	
	 
	 
	

	Overall
	-0.86%
	-0.89%
	-1.13%
	-1.22%
	-1.12%
	-1.16%
	103%
	3132%

	Class D
	-0.89%
	-1.58%
	-1.66%
	-1.43%
	-1.58%
	-1.50%
	100%
	2401%

	Class F
	-0.33%
	-0.46%
	-0.48%
	-0.60%
	-0.59%
	-0.55%
	108%
	4148%



Conclusion
Inference and training cross checks of the EE1-3.1 experiments were performed using the Very Small Deep Reference Frame (VL-DRF) model. The inference results of the int16 model were identical for all three EEs (EE1-3.1.1, 3.1.2 and 3.1.3), except for some rounding errors in the 4th decimal of the PSNR values from log parsing. This is likely due to the difference in usage of PSNR types (x-PSNR and PSNR). Encoder logs of one of these sequences were compared and the results were cross checked to be the same (MD5 sum as well as performance numbers).   For the experiments with NN tools on (EE1-3.1.1 and EE1-3.1.2), there was a slight deviation in the encoding and decoding times between the cross-check results and the proposal’s results which was observed. The training cross check results of EE1-3.1.1 differs by {-0.08%, 0.02%, 0.01%} and the results of EE1-3.1.2 differ by {-0.17%, -0.27%, 0.01%}. The deviation of EE-3.1.2 is too high to and falls outside the requirements of JVET.
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