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Abstract
This contribution reports the crosscheck results of JVET-AM0114, EE1-3.1 [1]. JVET-AM0114 integrates the proposed unified reference frame synthesis for enhancing coding performance of both RA and LDB configurations in NNVC, named URFS, which was originally reported in JVET-AK0077 [2] into the latest NNVC-13.0 anchor. The previous URFS model presented in JVET-AL0105 [3] used the datasets of BVI-AOM and BVI-DVC for training. In the current contribution JVET-AM0114, URFS makes use of the vimeo-90K dataset for training.  The bug that was present on the decoder side of RA configuration in previous contributions can reportedly be fixed if the GOP structure in the NNVC-13.0 encoder profile is replaced with the structure in NNVC-4.0. 
During the JVET meeting, the proponents provided a version of the software with the decoder bug fixed in the RA configuration.
The difference in the BD-rate inference performance of URFS under RA and LD configurations provided in JVET- AM0114 and ours is as follows: 
RA: {-0.02%, 0.02%, -0.03%} BD-rate difference for {Y, U, V} components over class D.
LDB: {-0.02%, -0.04%, -0.03%} BD-rate difference for {Y, U, V} components over class D.
Introduction
In JVET-AK0077 [2], a unified reference frame synthesis for enhancing coding performance of both RA and LDB configurations in VVC via spatiotemporal compensation of adjacent frames named URFS was proposed. URFS takes two previously decoded frames from the decoded picture buffer (DPB) as input and learns to interpolate (i.e., RA configuration) or extrapolate (i.e., LDB configuration) a reference frame. The reference frame is inserted into RPL for the subsequent inter prediction.
In JVET-AL0105 [3], the URFS model was integrated in the NNVC-12.0 anchor and was trained on a dataset generated on the BVI-DVC and BVI-AOM datasets. 
In JVET-AM0114 [1], URFS is trained using vimeo-90K dataset compressed using NNVC-9.0. It has also been integrated into the latest NNVC-13.0 anchor. Both RA and LDB models were provided.
The inference code is available at [4] and is provided on top of NNVC-13.0. The URFS implementation in NNVC software utilizes an embedded Python interpreter in C++ for a floating-point model.
With the provided code its reportedly [1] possible to fix a bug present during decoder inference under the RA configuration. The bug in the LDB configuration which was previously reported has been fixed and we present inference crosscheck results of both the RA as well as the LDB configurations for Class D. Towards the end of the meeting, the proponents provided a bug fix for the decoder crash in RA configuration.

Results
The following tables show the results for the inference cross-check. The encoding and decoding utilise the URFS float32 RA and LDB models trained and provided by the proponents of AM0114. The results were obtained using a Python 3.8 environment with Torch 2.1.1.
The results presented are for RA and LD configurations – URFS over NNVC-13.0.
Inference crosscheck results of EE1-3.1 RA URFS model
Table 1 BD-rate performance of the proposed URFS over VTM-11.0_NNVC-13.0 (ToolsON)
under RA configuration, Test 3.1.1
	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
	
	
	
	
	
	

	Class E
	
	
	
	
	
	

	Overall
	
	
	
	
	
	

	Class D
	-6.02%
	-6.85%
	-8.44%
	-6.37%
	-7.45%
	-7.93%


Table 2 Difference in BD-rate performance between crosscheck and JVET-AM0114 
under RA configuration, Test 3.1.1
	Class
	BD-rate Over JVET- AM0114 (Random access Main10)

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

	Class A1
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	

	Class B
	
	
	
	
	
	

	Class C
	
	
	
	
	
	

	Class E
	
	
	
	
	
	

	Overall
	
	
	
	
	
	

	Class D
	-0.02%
	0.02%
	-0.03%
	-0.04%
	-0.03%
	-0.06%


Inference crosscheck results of EE1-3.1 LD URFS model
Table 1 BD-rate performance of the proposed URFS over VTM-11.0_NNVC-13.0 (ToolsON)
under LDB configuration, Test 3.1.2
	Class
	BD-rate Over VTM-11.0_NNVC-13.0 (Low Delay)

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

	Class A1
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	

	Class B
	
	
	
	
	
	

	Class C
	
	
	
	
	
	

	Class E
	
	
	
	
	
	

	Overall
	
	
	
	
	
	

	Class D
	-2.72%
	-3.13%
	-3.78%
	-2.43%
	-4.84%
	-4.17%


Table 2 Difference in BD-rate performance between crosscheck and JVET-AM0114 
under LDB configuration, Test 3.1.2
	Class
	BD-rate Over JVET- AM0114 (LowDelay)

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

	Class A1
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	

	Class B
	
	
	
	
	
	

	Class C
	
	
	
	
	
	

	Class E
	
	
	
	
	
	

	Overall
	
	
	
	
	
	

	Class D
	-0.02%
	-0.04%
	-0.03%
	-0.01%
	0.18%
	0.32%



Remarks
Overall, Vimeo-90K shows far better performance compared to the performance of the models trained using BVI-DVC and BVI-AOM datasets. Additionally, the decoder issue in RA configuration that was identified at the previous meetings can reportedly be fixed according to the proponents if the GOP structure in the NNVC-13.0 encoder profile is replaced with the structure in NNVC-4.0. This was not incorporated in the NNVC-13.0 software and hence, was not tested in this cross check and the encoder-decoder match was not confirmed. The LDB model runs fine without encountering any issues. 
The software provided by the proponents towards the end of the meeting with the bug fix in the RA configuration of the decoder was tested. Due to issues in the software, the decoder times could not be reported, however, it was observed that the crash at the decoder was fixed and the MD5s looked okay. However, this is cannot be regarded as a full cross check as the decoding times could not be reported. 
It was verified that the inference results (Class D) from the cross check are almost identical to the proponents’ results reported in AM0114 for both RA as well as LDB models. 
The training cross check could not be completed due to lack of time. 
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