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Abstract
This contribution reports the inference and training crosscheck results of JVET-AM0175, EE1-3.2 [1]. JVET-AM0175 presents inference results of the new int16 SADL RA model with NNVC12.0 and NNVC 13.0. The DRFG model described in JVET-AM0175 utilizes the dataset Vimeo-90K for training prepared using the NNVC12.0 encoder.  During the software check by the software coordinator at the JVET meeting, it was reported that the software still had some float elements in the processing of the integer model. This has been corrected by the proponents and the inference software has been modified. The cross-check results have been added to this version of the document. 
After the corrections, identical results are reported for the inference crosscheck of the int16 model presented by the proponents in JVET-AM0175. Training was performed using the scripts provided by the proponents with NNVC12.0 used for data preparation and the results of the int16 SADL models derived from this are also presented and are similar to the results in JVET-AM0175. 
Prior to corrections in the software:
Inference cross checks (NNVC12.0, int16 model):
RA: {0%, 0%, 0%} BD-rate difference for {Y, U, V} components over Classes B, D and F.
Training cross checks (NNVC12.0, int16 model):
RA: {-0.09%, -0.41%, -0.25%} BD-rate difference for {Y, U, V} components over Classes B, C and D.
Training cross checks (NNVC13.0, int16 model):
RA: {-0.02%, -0.41%, -0.16%} BD-rate difference for {Y, U, V} components over Class D.
Post corrections in the software:
Inference cross checks (NNVC13.0, int16 model):
RA: {0%, 0%, 0%} BD-rate difference for {Y, U, V} components over Classes C and D.
Training cross checks (NNVC13.0, int16 model):
RA: {-0.01%, -0.40%, -0.02%} BD-rate difference for {Y, U, V} components over Class C.
RA: {-0.13%, -0.59%, 0.23%} BD-rate difference for {Y, U, V} components over Class D.

Introduction
In JVET-AF0208 [2], a complexity reduced version of the Deep Reference Frame Generation (DRFG) model for RA was proposed. DRFG takes two previously decoded frames from the decoded picture buffer (DPB) as input and learns to interpolate a reference frame in RA configuration. The reference frame is inserted into RPL and is used as a regular reference picture for inter prediction.
In JVET- AL0184 [3], the DRFG float32 model was integrated in NNVC-12.0 and was trained on a set generated on Vimeo-90K and compressed using NNVC-12.0 in NNVC-AI configuration. The generated reference pictures replace an existing reference picture rather than as an additional picture. 
In JVET-AM0175, the SADL int 16 model is presented and the software updated to NNVC-13.0.

Results
Inference crosscheck results prior to software corrections
The following tables show our experimental results for the inference cross-check. The encoding and decoding utilise the DRFG SADL int16 model provided by the proponents. The results presented are for RA configuration – DRFG over NNVC-12.0.

Table 1 BD-rate performance of the proposed DRFG int16 model over VTM-11.0_NNVC-12.0 
under RA configuration 
	Class
	BD-rate Over VTM-11.0_NNVC-12.0 (Random access Main10)

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

	Class A1
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	

	Class B
	-1.55%
	-0.85%
	-0.48%
	-2.12%
	-2.00%
	-1.79%

	Class C
	-2.89%
	-1.76%
	-2.00%
	-4.05%
	-3.42%
	-3.78%

	Class E
	
	
	
	
	
	

	Overall
	
	
	
	
	
	

	Class D
	-2.93%
	-0.04%
	-0.08%
	-3.56%
	-2.68%
	-2.91%

	Class F
	-0.83%
	-0.57%
	-0.18%
	-1.36%
	-1.13%
	-0.85%



Table 2 Difference in BD-rate performance between crosscheck and JVET- AM0175
under RA configuration (crosscheck vs proponent)
	Class
	BD-rate Over JVET- AM0175 (Random access Main10)

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

	Class A1
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	

	Class B
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Class C
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Class E
	
	
	
	
	
	

	Overall
	
	
	
	
	
	

	Class D
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Class F
	
	
	
	
	
	



Training crosscheck results – NNVC 12.0, int16 prior to software corrections
The following tables show our experimental results for the training cross-check. A new DRFG-Large model was trained using the training scripts provided by the proponents and the model was converted to int16 SADL model. The results of the model are presented are for RA configuration – DRFG over NNVC-12.0.
Table 3 BD-rate performance of the trained DRFG int16 model over VTM-11.0_NNVC-12.0 
under RA configuration
	Class
	BD-rate Over VTM-11.0_NNVC-12.0 (Random access Main10)

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

	Class A1
	-1.01%
	-1.05%
	-0.40%
	-1.37%
	-1.71%
	-1.63%

	Class A2
	-1.97%
	-1.36%
	-1.12%
	-2.68%
	-2.44%
	-1.95%

	Class B
	-1.64%
	-1.30%
	0.14%
	-2.19%
	-2.16%
	-1.68%

	Class C
	-2.94%
	-2.03%
	-2.00%
	-4.07%
	-3.61%
	-3.79%

	Class E
	
	
	
	
	
	

	Overall
	-1.93%
	-1.46%
	-0.79%
	-2.62%
	-2.51%
	-2.29%

	Class D
	-3.06%
	-0.54%
	0.06%
	-3.59%
	-3.14%
	-2.36%

	Class F
	-0.85%
	-0.63%
	-0.25%
	-1.39%
	-1.17%
	-0.92%



Table 4 Difference in BD-rate performance between crosscheck and JVET- AM0175
under RA configuration (crosscheck vs proponent)
	Class
	BD-rate Over JVET- AM0175 (Random access Main10)

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

	Class A1
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	

	Class B
	-0.09%
	-0.45%
	0.62%
	-0.07%
	-0.16%
	0.11%

	Class C
	-0.05%
	-0.27%
	0.00%
	-0.02%
	-0.19%
	-0.01%

	Class E
	
	
	
	
	
	

	Overall
	
	
	
	
	
	

	Class D
	-0.13%
	-0.50%
	0.14%
	-0.03%
	-0.46%
	0.55%

	Class F
	
	
	
	
	
	



Training crosscheck results – NNVC13.0, int16 model prior to software corrections
Finally, the cross-check results of the newly trained int16 model on top of NNVC13.0 are presented.
Table 5 BD-rate performance of the trained DRFG int16 model over VTM-11.0_NNVC-13.0 
under RA configuration
	Class
	BD-rate Over VTM-11.0_NNVC-13.0 (Random access Main10)

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

	Class A1
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	

	Class B
	
	
	
	
	
	

	Class C
	-2.92%
	-2.25%
	-1.97%
	-4.06%
	-3.85%
	-3.99%

	Class E
	
	
	
	
	
	

	Overall
	
	
	
	
	
	

	Class D
	
	
	
	
	
	

	Class F
	
	
	
	
	
	



Table 6 Difference in BD-rate performance between crosscheck and JVET- AM0175
under RA configuration (crosscheck vs proponent)
	Class
	BD-rate Over JVET- AM0175 (Random access Main10)

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

	Class A1
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	

	Class B
	
	
	
	
	
	

	Class C
	-0.02%
	-0.41%
	-0.16%
	0.03%
	-0.23%
	-0.26%

	Class E
	
	
	
	
	
	

	Overall
	
	
	
	
	
	

	Class D
	
	
	
	
	
	

	Class F
	
	
	
	
	
	



Inference crosscheck results – NNVC13.0, int16 model, after corrections to software
The cross-check results of the int16 model provided by the proponents on top of NNVC13.0 after the software corrections are presented.
Table 7 BD-rate performance of the trained DRFG int16 model over VTM-11.0_NNVC-13.0 
under RA configuration
	Class
	BD-rate Over VTM-11.0_NNVC-13.0 (Random access Main10)

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

	Class A1
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	

	Class B
	
	
	
	
	
	

	Class C
	-2.95%
	-2.09%
	-1.25%
	-4.10%
	-3.69%
	-3.54%

	Class E
	
	
	
	
	
	

	Overall
	
	
	
	
	
	

	Class D
	-2.94%
	-0.42%
	0.83%
	-3.57%
	-2.88%
	-2.93%

	Class F
	
	
	
	
	
	



Table 8 Difference in BD-rate performance between crosscheck and JVET- AM0175
under RA configuration (crosscheck vs proponent)
	Class
	BD-rate Over JVET- AM0175 (Random access Main10)

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

	Class A1
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	

	Class B
	
	
	
	
	
	

	Class C
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Class E
	
	
	
	
	
	

	Overall
	
	
	
	
	
	

	Class D
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Class F
	
	
	
	
	
	



Training crosscheck results – NNVC13.0, int16 model, after corrections to software
The cross-check results of the int16 model trained by us on top of NNVC13.0 after the software corrections are presented.
Table 9 BD-rate performance of the trained DRFG int16 model over VTM-11.0_NNVC-13.0 
under RA configuration
	Class
	BD-rate Over VTM-11.0_NNVC-13.0 (Random access Main10)

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

	Class A1
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	

	Class B
	
	
	
	
	
	

	Class C
	-2.96%
	-2.49%
	-1.27%
	-4.09%
	-3.96%
	-3.71%

	Class E
	
	
	
	
	
	

	Overall
	
	
	
	
	
	

	Class D
	-3.07%
	-1.01%
	1.06%
	-3.64%
	-3.45%
	-2.61%

	Class F
	
	
	
	
	
	



Table 10 Difference in BD-rate performance between crosscheck and JVET- AM0175
under RA configuration (crosscheck vs proponent)
	Class
	BD-rate Over JVET- AM0175 (Random access Main10)

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

	Class A1
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	

	Class B
	
	
	
	
	
	

	Class C
	-0.01%
	-0.40%
	-0.02%
	0.01%
	-0.27%
	-0.17%

	Class E
	
	
	
	
	
	

	Overall
	
	
	
	
	
	

	Class D
	-0.13%
	-0.59%
	0.23%
	-0.07%
	-0.57%
	0.32%

	Class F
	
	
	
	
	
	



Remarks
The inference crosscheck results of the int16 model are identical to the results reported in JVET-AM0175. 
The training cross check of the newly trained model shows slight variations in the chroma results, but the Luma results are similar to those of the original model.
The training cross check of DRF on top of NNCV13.0 also show similar results in luma.
After the corrections were made to the software, results reported were similar to the results from the software before the corrections. Inference cross check results with NNVC 13.0 are identical to those reported by the proponents. Training cross check results with NNVC 13.0 are also similar to the results reported by the proponents, with ~0.1% difference in Luma and ~ 0.6% maximum difference in Chroma.
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