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Abstract
This document reports the results of crosschecking JVET-O0282 proposed by Qualcomm. JVET-O0282 reports a bug fix in CE test 8-2.1. The verification task was done, and the BD-rate results of all of the tests match exactly with those in JVET-O0282.

Verification
Qualcomm reported a bug fix [1] for CE test 8-2.1 [2]. Six verification tests were carried out. Verification 1 and verification 2 are conducted according to CE8 description [3] with 4:2:0 test sequences. Verification 1 was tested under common test conditions (CTC) [4], and verification 2 was tested under low QP conditions. Verification 3 and verification 4 were conducted with 4:4:4 test sequences and DualTree on for all classes. Verification 3 was tested under CTC, and verification 4 was tested under low QP conditions. Verification 5 and verification 6 were conducted with 4:4:4 test sequences and DualTree off for all classes. Verification 4 was tested under CTC, and verification 5 was tested under low QP conditions. For all tests, the all intra, random access, and low delay B configurations were tested, and the IBC, HashME, and RDPCM were turned on only for Class F and Class TGM. It is noted that the run time of all tests are not reliable.
Table 1 to Table 4 show the results of CE8.2.1 after bug fixing compared with VTM5.0 [5] under different test conditions. The BD-rates from our experimental results match exactly those in JVET-O0282.
Note: Table 2 does not contain full results. There are two simulation points not finished in Class A1 and Class A2 in RA.



Table 1. Results of the CE8.2.1 after bug fixing on test sequences 4:2:0 under CTC
	
	Over VTM-5.0, CTC

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	-0.03%
	-0.02%
	122%
	105%

	Class A2
	0.04%
	0.07%
	0.06%
	135%
	94%

	Class B
	0.05%
	0.02%
	0.06%
	123%
	110%

	Class C
	0.05%
	0.06%
	0.06%
	138%
	100%

	Class E
	0.06%
	0.04%
	-0.08%
	138%
	92%

	Overall 
	0.04%
	0.03%
	0.02%
	131%
	101%

	Class D
	0.03%
	0.26%
	-0.02%
	119%
	122%

	Class F
	-0.72%
	-0.56%
	-0.83%
	126%
	111%

	Class TGM
	-4.29%
	-4.53%
	-3.89%
	120%
	104%

	
	Random Access Main 10

	
	Over VTM-5.0, CTC

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.02%
	-0.10%
	0.13%
	122%
	95%

	Class A2
	0.06%
	-0.11%
	0.12%
	117%
	88%

	Class B
	0.05%
	-0.02%
	-0.29%
	120%
	96%

	Class C
	0.00%
	-0.03%
	-0.11%
	120%
	90%

	Overall
	0.03%
	-0.06%
	-0.08%
	120%
	93%

	Class D
	0.04%
	-0.17%
	0.15%
	115%
	105%

	Class F 
	-0.55%
	-0.83%
	-0.77%
	127%
	87%

	Class TGM
	-1.71%
	-2.54%
	-2.15%
	120%
	88%

	
	Low delay B Main10 

	
	Over VTM-5.0, CTC

	
	Y
	U
	V
	EncT
	DecT

	Class B
	0.01%
	0.60%
	-0.12%
	147%
	111%

	Class C
	0.04%
	0.23%
	-0.12%
	114%
	89%

	Class E
	0.06%
	-0.05%
	0.02%
	119%
	72%

	Overall
	0.04%
	0.31%
	-0.09%
	128%
	92%

	Class D
	0.06%
	0.26%
	0.36%
	116%
	105%

	Class F 
	-0.28%
	-0.75%
	-0.72%
	123%
	81%

	Class TGM
	-0.43%
	-0.57%
	-0.47%
	121%
	82%





Table 2. Results of the CE8.2.1 after bug fixing on test sequences 4:2:0 under low QP conditions
	
	All Intra Main10 

	
	Over VTM-5.0, CTC

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	-0.02%
	-0.03%
	120%
	117%

	Class A2
	0.01%
	0.02%
	0.01%
	133%
	103%

	Class B
	-0.15%
	-0.16%
	-0.16%
	123%
	115%

	Class C
	-0.10%
	-0.17%
	-0.14%
	134%
	104%

	Class E
	-0.86%
	-1.69%
	-2.10%
	137%
	99%

	Overall 
	-0.21%
	-0.36%
	-0.43%
	129%
	108%

	Class D
	-0.02%
	-0.27%
	-0.31%
	116%
	119%

	Class F 
	-0.80%
	-1.06%
	-1.06%
	127%
	118%

	Class TGM
	-11.07%
	-10.22%
	-9.79%
	124%
	100%

	
	Random Access Main 10

	
	Over VTM-5.0, CTC

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!

	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!

	Class B
	-0.03%
	-0.03%
	0.00%
	119%
	121%

	Class C
	-0.04%
	-0.08%
	-0.04%
	117%
	103%

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

	Class D
	-0.05%
	-0.01%
	-0.02%
	110%
	115%

	Class F 
	-0.69%
	-0.90%
	-1.08%
	123%
	98%

	Class TGM
	-5.30%
	-4.79%
	-4.71%
	115%
	91%

	
	Low delay B Main10 

	
	Over VTM-5.0, CTC

	
	Y
	U
	V
	EncT
	DecT

	Class B
	0.01%
	-0.01%
	-0.02%
	144%
	126%

	Class C
	0.00%
	0.03%
	0.00%
	117%
	104%

	Class E
	-0.03%
	-0.11%
	-0.25%
	117%
	99%

	Overall
	-0.01%
	-0.02%
	-0.07%
	128%
	111%

	Class D
	0.00%
	-0.06%
	0.01%
	114%
	119%

	Class F 
	-0.46%
	-0.58%
	-0.62%
	124%
	104%

	Class TGM
	-3.64%
	-2.86%
	-2.66%
	120%
	87%



Table 3. Results of the CE8.2.1 after bug fixing on test sequences 4:4:4 with CTC QPs, DualTree =1
	
	All Intra Main10

	
	Over VTM 5.0, CTC, DT1

	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	-6.54%
	-13.69%
	-13.62%
	127%
	99%

	TGM 720p
	-1.58%
	-7.03%
	-8.55%
	126%
	102%

	Animation
	0.06%
	-1.10%
	-0.75%
	126%
	115%

	Mixed content
	0.11%
	-5.74%
	-5.58%
	128%
	106%

	Camera-Captured content
	0.06%
	0.03%
	0.02%
	126%
	107%

	Overall
	-2.13%
	-6.81%
	-7.13%
	127%
	104%

	
	Random access Main10

	
	Over VTM 5.0, CTC, DT1

	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	-5.40%
	-13.28%
	-12.89%
	115%
	75%

	TGM 720p
	-0.74%
	-7.07%
	-8.29%
	123%
	70%

	Animation
	0.09%
	-0.46%
	-0.36%
	125%
	87%

	Mixed content
	-0.45%
	-6.84%
	-6.12%
	126%
	72%

	Camera-Captured content
	0.05%
	0.08%
	-0.06%
	126%
	94%

	Overall
	-1.71%
	-6.85%
	-6.93%
	122%
	77%

	
	Low delay B Main10

	
	Over VTM 5.0, CTC, DT1

	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	-5.43%
	-10.81%
	-10.28%
	139%
	82%

	TGM 720p
	-1.13%
	-5.67%
	-6.86%
	141%
	66%

	Animation
	0.03%
	-0.22%
	-0.26%
	136%
	90%

	Mixed content
	-0.24%
	-6.25%
	-5.92%
	146%
	76%

	Camera-Captured content
	0.04%
	-0.07%
	0.00%
	145%
	103%

	Overall
	-1.79%
	-5.68%
	-5.79%
	141%
	80%





Table 4. Results of the CE8.2.1 after bug fixing on test sequences 4:4:4 with low QPs, DualTree =1
	
	All Intra Main10

	
	Over VTM 5.0, LQP, DT1

	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	-25.71%
	-28.07%
	-28.07%
	134%
	80%

	TGM 720p
	-9.08%
	-11.97%
	-12.20%
	136%
	99%

	Animation
	-0.70%
	-1.09%
	-1.16%
	131%
	117%

	Mixed content
	-3.90%
	-3.75%
	-3.60%
	138%
	110%

	Camera-Captured content
	0.01%
	0.01%
	0.02%
	126%
	121%

	Overall
	-10.15%
	-11.57%
	-11.61%
	134%
	100%

	
	Random access Main10

	
	Over VTM 5.0, LQP, DT1

	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	-22.87%
	-26.72%
	-25.72%
	106%
	71%

	TGM 720p
	-8.57%
	-11.68%
	-12.62%
	124%
	76%

	Animation
	-0.28%
	-0.47%
	-0.46%
	122%
	110%

	Mixed content
	-2.02%
	-1.62%
	-1.35%
	125%
	85%

	Camera-Captured content
	0.01%
	-0.01%
	0.01%
	124%
	117%

	Overall
	-8.82%
	-10.63%
	-10.55%
	119%
	85%

	
	Low delay B Main10

	
	Over VTM 5.0, LQP, DT1

	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	-22.05%
	-25.57%
	-24.79%
	137%
	71%

	TGM 720p
	-6.92%
	-9.19%
	-10.72%
	143%
	77%

	Animation
	-0.04%
	-0.18%
	-0.14%
	132%
	110%

	Mixed content
	-1.60%
	-1.08%
	-1.00%
	144%
	89%

	Camera-Captured content
	-0.01%
	-0.01%
	-0.01%
	141%
	121%

	Overall
	-8.05%
	-9.51%
	-9.69%
	140%
	86%





Table 5. Results of the CE8.2.1 after bug fixing on test sequences 4:4:4 with CTC QPs, DualTree =0
	
	All Intra Main10

	
	Over VTM 5.0, CTC, DT0

	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	-16.41%
	-22.86%
	-22.49%
	118%
	92%

	TGM 720p
	-4.64%
	-10.72%
	-12.74%
	120%
	100%

	Animation
	0.04%
	-0.24%
	-0.19%
	124%
	117%

	Mixed content
	-0.76%
	-4.48%
	-5.21%
	120%
	107%

	Camera-Captured content
	0.01%
	0.01%
	0.04%
	120%
	109%

	Overall
	-5.76%
	-9.88%
	-10.46%
	120%
	102%

	
	Random access Main10   

	
	Over VTM 5.0, CTC, DT0

	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	-10.64%
	-17.44%
	-17.01%
	112%
	75%

	TGM 720p
	-4.62%
	-9.89%
	-12.21%
	122%
	68%

	Animation
	0.05%
	-0.16%
	-0.17%
	125%
	85%

	Mixed content
	-0.42%
	-3.11%
	-4.17%
	127%
	72%

	Camera-Captured content
	-0.01%
	0.24%
	0.18%
	123%
	93%

	Overall
	-4.15%
	-7.90%
	-8.62%
	121%
	76%

	
	Low delay B Main10

	
	Over VTM 5.0, CTC, DT0

	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	-6.54%
	-11.48%
	-11.07%
	140%
	82%

	TGM 720p
	-1.72%
	-6.34%
	-7.97%
	142%
	68%

	Animation
	0.06%
	-0.36%
	-0.03%
	138%
	98%

	Mixed content
	0.52%
	-1.99%
	-3.20%
	142%
	76%

	Camera-Captured content
	-0.03%
	0.04%
	-0.12%
	146%
	102%

	Overall
	-2.09%
	-5.19%
	-5.74%
	141%
	81%





Table 6. Results of the CE8.2.1 after bug fixing on test sequences 4:4:4 with low QPs, DualTree =0
	
	All Intra Main10

	
	Over VTM 5.0, LQP, DT0

	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	-34.09%
	-38.68%
	-38.24%
	117%
	76%

	TGM 720p
	-15.38%
	-17.13%
	-18.09%
	123%
	95%

	Animation
	-0.11%
	-0.23%
	-0.23%
	120%
	117%

	Mixed content
	-3.60%
	-4.50%
	-4.42%
	122%
	109%

	Camera-Captured content
	0.01%
	0.00%
	0.00%
	123%
	120%

	Overall
	-13.92%
	-15.81%
	-15.94%
	121%
	97%

	
	Random access Main10

	
	Over VTM 5.0, LQP, DT0

	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	-24.10%
	-31.41%
	-30.15%
	103%
	67%

	TGM 720p
	-12.94%
	-15.09%
	-16.70%
	119%
	75%

	Animation
	-0.02%
	-0.11%
	-0.07%
	125%
	111%

	Mixed content
	-2.30%
	-2.83%
	-3.31%
	122%
	80%

	Camera-Captured content
	0.00%
	0.01%
	-0.03%
	124%
	118%

	Overall
	-10.34%
	-12.98%
	-13.17%
	116%
	83%

	
	Low delay B Main10

	
	Over VTM 5.0, LQP, DT0

	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	-25.60%
	-29.49%
	-28.57%
	136%
	68%

	TGM 720p
	-10.03%
	-11.79%
	-13.22%
	137%
	73%

	Animation
	0.01%
	-0.04%
	-0.08%
	133%
	114%

	Mixed content
	-1.58%
	-2.22%
	-2.93%
	142%
	86%

	Camera-Captured content
	0.00%
	0.00%
	-0.01%
	138%
	120%

	Overall
	-9.81%
	-11.46%
	-11.74%
	137%
	84%
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