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Abstract
[bookmark: _Hlk180500567]This contribution reports the test results of EE2-4.4, where encoder and decoder complexity constrained integration of NN-ILF into ECM (JVET-AL0225) is being tested. The method was tested with NN-ILF interface 1, and VLOP3 and VLOP architecture of EE1-2.1, defined in this document as Tests A and B, respectively. Performance of the proposed method over the ECM17 is reported below:
Test A: 
· RA: {-0.16%, 0.01%, 0.34%} with 98.0% encoder and 104% decoder run time.
· AI: { -0.14%, -0.34%, -0.38%} with 98.7% of encoder and 125% decoder run time.
· LD: {-xx%, -0.xx%, -0.xx%} with xx% of encoder and xx% decoder run time.

Test B: 
· RA: {-0.30%, -0.31% and 0.19%} with 99.6% of encoder and 105.9% decoder run time.
· AI: {-0.24%, -0.60%, -0.61%} with 98.8% of encoder and 130% decoder run time.
· LD: {-0.27%, -0.36%, -0.80%} with 99.9% of encoder and 110% decoder run time.


Introduction
The current ECM SW features two NN-ILF interfaces, adopted with JVET-AL0228. In the interface 1, joint YCbCr NN-ILF filter is introduced independently from ECM-ALF and placed prior to SAO/BIF/ALF filters. This interface supports a range of NN-ILF filters adopted by NNVC. Interface 2 supports luma-only NN-ILF filter that is integrated into ECM-ALF and alternatively enabled/disabled with Gaussian Filter.
[bookmark: _Hlk180137198]Proposed method
In the proposal JVET-AL0225, NN-ILF filter was integrated into ECM and can be enabled alternatively with classifiers and fixed filters of the 1st stage of ECM-ALF to achieve desired encoder/decoder complexity.
In tests EE2-4.4, alternative execution of NN-ILF and Fixed Filters of ECM-ALF for YCbCr filtering is tested with interface 1 and NNVC filter VLOP3 and candidate VLOP EE1-2.1. Alternation of NN-ILF/Fixed Filter is being controlled by the TDO with consideration of NN-ILF distortion reduction ratio, temporal ID and inference granularity-size.

Simulation results
The proposed method is implemented with NN-ILF Interface 1 on top of the ECM-17.0 software [1] and tested under common test condition [2]. 
In Test A, the method was tested with VLOP3 architecture, and comparative results against the ECM17 Anchor are shown in Table 1.

Table 1: Experimental results of the EE2-4.4 Test A over ECM-17.0
	
	All Intra Main 10 

	
	Over ECM-17.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	-0.14%
	-0.16%
	-0.12%
	98.0%
	118.6%
	111.5%
	133.3%

	Class A2
	-0.05%
	-0.15%
	-0.04%
	97.4%
	110.6%
	110.9%
	132.4%

	Class B
	-0.18%
	-0.31%
	-0.18%
	98.7%
	125.5%
	104.4%
	118.4%

	Class C
	0.07%
	-0.18%
	-0.15%
	100.6%
	120.9%
	106.1%
	109.8%

	Class E
	-0.46%
	-0.98%
	-1.61%
	97.9%
	156.7%
	99.7%
	114.5%

	Overall 
	-0.14%
	-0.34%
	-0.38%
	98.7%
	125.3%
	106.2%
	119.4%

	Class D
	-0.02%
	0.10%
	0.41%
	100.2%
	127.2%
	107.3%
	108.8%

	Class F
	
	
	
	
	
	
	

	Class TGM
	
	
	
	
	
	
	



	
	Random Access Main 10

	
	Over ECM-17.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	-0.33%
	-0.38%
	0.01%
	98.9%
	104.6%
	140.1%
	152.0%

	Class A2
	-0.40%
	-0.32%
	0.21%
	98.7%
	102.3%
	140.4%
	151.1%

	Class B
	-0.13%
	0.00%
	0.30%
	98.3%
	105.5%
	130.0%
	134.4%

	Class C
	0.10%
	0.56%
	0.73%
	96.3%
	103.9%
	120.2%
	120.1%

	Class E
	 
	
	 
	 
	
	 
	 

	Overall
	-0.16%
	0.01%
	0.34%
	98.0%
	104.3%
	131.2%
	136.9%

	Class D
	0.02%
	0.59%
	0.63%
	97.0%
	104.2%
	113.5%
	114.8%

	Class F
	
	
	
	
	
	
	

	Class TGM
	
	
	
	
	
	
	



	
	Low delay B Main 10 

	
	Over ECM-17.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	 
	 
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	
	 
	 

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class E
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class D
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class F
	
	
	
	
	
	
	

	Class TGM
	
	
	
	
	
	
	



In Test B, the method was tested with VLOP filter proposed and cross-checked in EE1-2.1. The comparative results against the ECM17 Anchor are shown in Table 2. 

Table 2: Experimental results of the EE2-4.4 Test B over ECM-17.0
	
	All Intra Main 10 

	
	Over ECM-17.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	-0.33%
	-0.42%
	-0.36%
	98.5%
	125.9%
	111.6%
	133.9%

	Class A2
	-0.08%
	-0.23%
	-0.07%
	99.0%
	111.4%
	111.0%
	132.5%

	Class B
	-0.28%
	-0.51%
	-0.33%
	99.5%
	129.1%
	105.4%
	119.2%

	Class C
	0.12%
	-0.33%
	-0.21%
	99.2%
	126.7%
	106.1%
	111.4%

	Class E
	-0.73%
	-1.68%
	-2.39%
	97.0%
	168.7%
	101.1%
	115.5%

	Overall 
	-0.24%
	-0.60%
	-0.61%
	98.8%
	130.6%
	106.8%
	120.4%

	Class D
	-0.15%
	-0.05%
	0.16%
	99.2%
	133.1%
	107.8%
	110.3%

	Class F
	-0.08%
	-0.14%
	0.16%
	99.2%
	123.9%
	109.3%
	113.8%

	Class TGM
	0.01%
	0.01%
	0.01%
	100.3%
	102.6%
	113.5%
	116.0%



	
	Random Access Main 10

	
	Over ECM-17.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	-0.57%
	-0.75%
	-0.43%
	99.5%
	106.5%
	136.1%
	147.4%

	Class A2
	-0.59%
	-0.93%
	0.15%
	99.4%
	104.9%
	140.5%
	151.3%

	Class B
	-0.29%
	-0.37%
	0.12%
	99.7%
	107.6%
	130.2%
	135.3%

	Class C
	0.10%
	0.57%
	0.77%
	99.5%
	104.1%
	120.6%
	121.3%

	Class E
	 
	
	 
	 
	
	 
	 

	Overall
	-0.30%
	-0.31%
	0.19%
	99.6%
	105.9%
	130.7%
	136.7%

	Class D
	0.01%
	0.58%
	0.98%
	99.4%
	104.0%
	114.0%
	116.5%

	Class F
	0.09%
	0.46%
	0.72%
	100.3%
	101.8%
	124.1%
	126.3%

	Class TGM
	0.02%
	0.04%
	0.04%
	100.3%
	104.0%
	121.6%
	130.5%



	
	Low delay B Main 10 

	
	Over ECM-17.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	 
	 
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	
	 
	 

	Class B*
	-0.32%
	-0.77%
	-0.53%
	98.9%
	121.4%
	114.9%
	134.1%

	Class C
	0.08%
	0.01%
	-0.16%
	100.7%
	101.6%
	113.9%
	123.0%

	Class E
	-0.66%
	-0.16%
	-2.08%
	100.4%
	106.8%
	116.5%
	129.5%

	Overall
	-0.27%
	-0.36%
	-0.80%
	99.9%
	110.8%
	114.9%
	129.2%

	Class D
	0.02%
	0.57%
	0.82%
	100.8%
	101.5%
	110.2%
	117.6%

	Class F
	0.00%
	0.13%
	0.60%
	99.3%
	114.6%
	113.5%
	127.5%

	Class TGM
	0.02%
	0.17%
	0.18%
	100.7%
	119.7%
	113.0%
	131.1%




During the cross-check, a discrepancy in SW version was identified for Test A RA reported in this document. The SW version released on the EE2-4.4 SW branch provided improved performance with VLOP3 model for Random Access. Results for RA with correct SW version is reported below: 

Table 3: Experimental results of the EE2-4.4 Test A-Fix (with correct SW version) over ECM-17.0
	
	Random Access Main 10

	
	Over ECM-17.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	-0.41%
	-0.42%
	-0.05%
	99.4%
	
	
	

	Class A2
	-0.45%
	-0.43%
	0.04%
	99.4%
	
	
	

	Class B
	-0.19%
	-0.07%
	0.39%
	99.4%
	
	
	

	Class C
	0.09%
	0.50%
	0.72%
	99.5%
	104.2%
	
	

	Class E
	 
	
	 
	 
	
	 
	

	Overall
	-0.21%
	-0.06%
	0.32%
	99.4%
	
	
	

	Class D
	0.02%
	0.77%
	0.73%
	99.0%
	104.5%
	
	

	Class F
	0.11%
	0.41%
	0.59%
	99.7%
	
	
	

	Class TGM
	0.01%
	0.02%
	0.03%
	100.1%
	
	
	



Conclusions
This contribution reports the results of EE2-4.4 tests. Simulation results show a noticeable coding gains across test configuration with a moderate increase in decoder run-time. It is recommended to adopt EE2-4.4 into ECM.
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