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Abstract
This document reports the cross check results of “Non-CE: Hadamard transform domain filter (JVET-M0468)”, which is about post-reconstruction filter based on Hadamard transform. It was tested under 3 different test conditions: minimum filtered block size is 8x4 and 4x8, minimum filtered block size is 8x8 and when filter is applied to inter blocks only. The simulation was carried out under CTC. The results provided by the proponent were verified.

Cross-check Results
The simulation was carried out under the JVET common test condition [1]. The software was compiled with GCC version 4.8 and the AVX2 SIMD instructions. Huawei provided the source code of their proposal and results. The results are the same with those provided by the proponent.

Test 1 (Minimum block size of filter applied is 4x8 and 8x4):

	
	 
	 
	All Intra Main10 
	 
	 

	
	 
	 
	Over VTM-3.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.24%
	0.17%
	0.23%
	107%
	105%

	Class A2
	-0.55%
	0.15%
	0.14%
	107%
	105%

	Class B
	-0.42%
	0.28%
	0.25%
	107%
	106%

	Class C
	-0.72%
	0.16%
	0.01%
	109%
	108%

	Class E
	-0.53%
	0.11%
	0.12%
	107%
	107%

	Overall 
	-0.50%
	0.19%
	0.15%
	108%
	106%

	Class D
	-0.63%
	0.10%
	0.26%
	108%
	108%

	Class F
	-0.79%
	-0.01%
	0.08%
	108%
	107%

	
	
	
	
	
	

	
	 
	 
	Random access Main10 
	 
	 

	
	 
	 
	Over VTM-3.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.41%
	-0.08%
	-0.20%
	103%
	101%

	Class A2
	-0.98%
	-0.38%
	-0.19%
	103%
	101%

	Class B
	-0.75%
	-0.01%
	-0.12%
	103%
	102%

	Class C
	-0.72%
	-0.04%
	0.23%
	103%
	102%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.72%
	-0.11%
	-0.06%
	103%
	101%

	Class D
	-0.71%
	-0.07%
	0.24%
	102%
	102%

	Class F
	-0.75%
	0.08%
	0.31%
	103%
	102%

	
	
	
	
	
	

	
	 
	 
	Low delay B Main10 
	 
	 

	
	 
	 
	Over VTM-3.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	-0.57%
	0.26%
	0.80%
	103%
	100%

	Class C
	-0.71%
	0.71%
	1.10%
	102%
	102%

	Class E
	-0.44%
	1.22%
	0.84%
	101%
	100%

	Overall
	-0.58%
	0.65%
	0.91%
	102%
	101%

	Class D
	-0.86%
	0.69%
	0.66%
	103%
	102%

	Class F
	-0.71%
	-0.05%
	-0.04%
	102%
	100%



Test 2 (Minimum block size of filter applied is 8x8):

	
	 
	 
	All Intra Main10 
	 
	 

	
	 
	 
	Over VTM-3.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.22%
	0.18%
	0.20%
	106%
	105%

	Class A2
	-0.48%
	0.17%
	0.14%
	106%
	104%

	Class B
	-0.32%
	0.18%
	0.26%
	106%
	105%

	Class C
	-0.49%
	0.06%
	0.01%
	106%
	106%

	Class E
	-0.33%
	0.19%
	0.28%
	106%
	107%

	Overall 
	-0.37%
	0.15%
	0.17%
	106%
	105%

	Class D
	-0.33%
	0.13%
	0.15%
	105%
	105%

	Class F
	-0.44%
	0.02%
	-0.09%
	105%
	106%

	
	
	
	
	
	

	
	 
	 
	Random access Main10 
	 
	 

	
	 
	 
	Over VTM-3.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.41%
	-0.27%
	-0.15%
	103%
	101%

	Class A2
	-0.95%
	-0.33%
	-0.20%
	103%
	100%

	Class B
	-0.68%
	0.05%
	-0.11%
	104%
	102%

	Class C
	-0.53%
	-0.08%
	-0.01%
	102%
	102%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.64%
	-0.12%
	-0.11%
	103%
	101%

	Class D
	-0.48%
	-0.43%
	-0.27%
	102%
	102%

	Class F
	-0.58%
	0.00%
	0.09%
	102%
	101%

	
	
	
	
	
	

	
	 
	 
	Low delay B Main10 
	 
	 

	
	 
	 
	Over VTM-3.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	-0.53%
	0.43%
	0.75%
	102%
	99%

	Class C
	-0.58%
	0.77%
	1.08%
	103%
	102%

	Class E
	-0.34%
	1.15%
	0.29%
	101%
	101%

	Overall
	-0.50%
	0.72%
	0.75%
	102%
	101%

	Class D
	-0.70%
	0.44%
	1.33%
	102%
	102%

	Class F
	-0.53%
	0.13%
	0.26%
	102%
	101%



Test 3 (Minimum block size of filter applied is 8x8 and filter is applied to inter blocks only):

	
	 
	 
	All Intra Main10 
	 
	 

	
	 
	 
	Over VTM-3.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	0.00%
	0.00%
	101%
	100%

	Class A2
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class B
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class C
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class E
	0.00%
	0.00%
	0.00%
	100%
	100%

	Overall 
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class D
	0.00%
	0.00%
	0.00%
	100%
	101%

	Class F
	0.00%
	0.00%
	0.00%
	101%
	101%

	
	
	
	
	
	

	
	 
	 
	Random access Main10 
	 
	 

	
	 
	 
	Over VTM-3.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.22%
	-0.16%
	0.02%
	102%
	100%

	Class A2
	-0.53%
	-0.06%
	0.04%
	102%
	100%

	Class B
	-0.47%
	0.12%
	0.04%
	103%
	101%

	Class C
	-0.30%
	0.22%
	0.18%
	101%
	102%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.39%
	0.06%
	0.07%
	102%
	101%

	Class D
	-0.33%
	0.18%
	0.29%
	101%
	101%

	Class F
	-0.29%
	0.08%
	0.08%
	101%
	100%

	
	
	
	
	
	

	
	 
	 
	Low delay B Main10 
	 
	 

	
	 
	 
	Over VTM-3.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	-0.43%
	0.81%
	0.93%
	102%
	99%

	Class C
	-0.50%
	0.67%
	0.82%
	102%
	102%

	Class E
	-0.22%
	0.83%
	0.57%
	101%
	100%

	Overall
	-0.40%
	0.77%
	0.80%
	102%
	100%

	Class D
	-0.71%
	0.44%
	0.89%
	102%
	103%

	Class F
	-0.45%
	0.30%
	0.79%
	101%
	101%



It should be noted that encoding and decoding times of the cross check results might be different from those provided by the proponent because the simulation was conducted in a different computing environment.
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