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1 Introduction
The mandates of this BoG are as follows:
· Review input contributions, sort out sequences which are assessed to be inappropriate for codec testing (as per assessment of the testers)
· Prepare and perform visual assessment. One is HM vs JEM comparison to select test sequences and rate points for visual assessment. The other is to select 1080p test sequences
· Report the results of the visual assessment
2 Test material (18)

2.1 JEM-HM comparison (4K) (6)

JVET-D0036 Evaluation report of 4K test sequences (Campfireparty, CatRobot, DaylightRoad and ToddlerFountain) [O. Nakagami, T. Suzuki (Sony)]

Noted by A. Norkin:
The contribution presents evaluation of the 4K test sequences. The sequences were first encoded to find the QPs.

An expert test with 10 experts has been held. Two tests have been conducted, DSIS which compared encoded sequences vs the original, and DSCQS which compared JEM encodings with HM encodings. The authors recommended skipping the first and the third bitrates.

The following recommendation were used:

· Campfire: recommended for subjective evaluation activity

· Cat robot: good to include a rate point lower than 2.5 Mbps

· DaylightRoad – hard too find comparison point because of fast movement

· ToddlerFontain – might not be useful for subjective viewing since both JEM and HM qualities are bad even at 20Mbps

The authors recommend using Campfire and CatRobot for subjective evaluation.

The authors also suggested using floating point QPs to reach the target bitrate.

	
	JEM-2.0 [%]
	JEM-3.0 [%]

	CampfireParty
	-30.7
	-33.8

	CatRobot
	-30.7
	-36.3

	DaylightRoad
	-29.7
	-36.2

	ToddlerFountain
	-15.0
	-17.3


JVET-D0048 Evaluation results of 4K sequences by JEM2.0/3.0 [K. Kawamura, S. Naito (KDDI)]

In this contribution, assigned three 4K sequences (Tango, TrafficFlow, and Rollercoaster) were evaluated by three codecs. Both rate distortion curves and subjective comments were reported. Detailed data was attached in the contribution package.
Rollercoaster: More interesting. Difficult to encode. But defference between HM and JEM is not so significant.
Objective measurements are as follows.

Tango:
	Scaled target
	QP
	HM16.9
	Diff to target
	QP
	JEM2.0
	Diff to target
	Diff to anchor
	QP
	JEM3.0
	Diff to target
	Diff to anchor

	18,000 
	24 
	17,229 
	-4.3%
	24 
	15,587 
	-13.4%
	-9.5%
	24 
	15,920 
	-11.6%
	-7.6%

	12,000 
	25 
	11,265 
	-6.1%
	25 
	12,124 
	1.0%
	7.6%
	25 
	12,329 
	2.7%
	9.4%

	7,000 
	26 
	6,159 
	-12.0%
	28 
	6,763 
	-3.4%
	9.8%
	28 
	6,761 
	-3.4%
	9.8%

	4,000 
	27 
	3,831 
	-4.2%
	32 
	3,888 
	-2.8%
	1.5%
	32 
	3,850 
	-3.7%
	0.5%

	2,500 
	28 
	2,206 
	-11.8%
	36 
	2,432 
	-2.7%
	10.3%
	36 
	2,411 
	-3.6%
	9.3%


TrafficFlow:

	Scaled target
	QP
	HM16.9
	Diff to target
	QP
	JEM2.0
	Diff to target
	Diff to anchor
	QP
	JEM3.0
	Diff to target
	Diff to anchor

	12,000 
	23 
	10,773 
	-10.2%
	23 
	10,893 
	-9.2%
	1.1%
	23 
	11,327 
	-5.6%
	5.1%

	8,000 
	24 
	7,618 
	-4.8%
	24 
	7,710 
	-3.6%
	1.2%
	24 
	8,142 
	1.8%
	6.9%

	4,667 
	26 
	4,628 
	-0.8%
	26 
	4,292 
	-8.0%
	-7.3%
	26 
	4,477 
	-4.1%
	-3.2%

	2,667 
	29 
	2,774 
	4.0%
	29 
	2,465 
	-7.6%
	-11.1%
	29 
	2,550 
	-4.4%
	-8.1%

	1,667 
	33 
	1,575 
	-5.5%
	32 
	1,553 
	-6.8%
	-1.4%
	32 
	1,597 
	-4.2%
	1.4%


Rollercoaster:

	Scaled target
	QP
	HM16.9
	Diff to target
	QP
	JEM2.0
	Diff to target
	Diff to anchor
	QP
	JEM3.0
	Diff to target
	Diff to anchor

	18,000 
	24 
	16,702 
	-7.2%
	23 
	17,113 
	-4.9%
	2.5%
	23 
	17,810 
	-1.1%
	6.6%

	12,000 
	26 
	11,825 
	-1.5%
	25 
	11,772 
	-1.9%
	-0.4%
	25 
	12,267 
	2.2%
	3.7%

	7,000 
	30 
	6,579 
	-6.0%
	28 
	7,178 
	2.5%
	9.1%
	28 
	7,444 
	6.3%
	13.1%

	4,000 
	34 
	4,061 
	1.5%
	32 
	4,027 
	0.7%
	-0.8%
	32 
	4,237 
	5.9%
	4.3%

	2,500 
	38 
	2,598 
	3.9%
	36 
	2,457 
	-1.7%
	-5.5%
	36 
	2,575 
	3.0%
	-0.9%


JVET-D0050 AHG4: Evaluation report of new 4K test sequences [K. Choi, E. Alshina, C. Kim (Samsung)]

This contribution reports both subjective and objective evaluation of the new 7 4K sequences. Proponent reported it is easily found that there is a coding performance gap between HM and JEM2.0 (or JEM3.0) regardless of rates points. Nevertheless, it is hard to find visual differences between reconstructed sequences encoded by HM and JEM2.0 (or JEM3.0) except some points with still image shots. In tester’s point of view, it is suggested to use the following three sequences for test material of 4K sequences of next JVET meeting. 

Suggested order: ParkRunning1 > Runners > Food Market2

	BuildingHall target rates and proposed rates encoded by HM, JEM2.0, and JEM3.0
　
	target
	scale
	scaled_target
	HM-16.9_W0062
	(diff to target)
	HM-16.6-JEM-2.0
	(diff to target)
	(diff anchor vs test)
	HM-16.6-JEM-3.0rc1(parallel enc)
	(diff to target)
	(diff anchor vs test)

	R0
	18000
	0.4
	7200.0
	7212.7587
	0.18%
	7052.0874
	-2.05%
	-2.23%
	7047.5851
	-2.12%
	-2.29%

	R1
	12000
	0.4
	4800.0
	4854.4867
	1.14%
	4650.7825
	-3.11%
	-4.20%
	4646.6985
	-3.19%
	-4.28%

	R2
	7000
	0.4
	2800.0
	2942.9667
	5.11%
	2754.6134
	-1.62%
	-6.40%
	2763.9186
	-1.29%
	-6.08%

	R3
	4000
	0.4
	1600.0
	1594.3613
	-0.35%
	1637.436
	2.34%
	2.70%
	1642.8827
	2.68%
	3.04%

	R4
	2500
	0.4
	1000.0
	980.2413
	-1.98%
	996.2906
	-0.37%
	1.64%
	1001.428
	0.14%
	2.16%


	Parkrunning1 target rates and proposed rates encoded by HM, JEM2.0, and JEM3.0
　
	Target
	scale
	scaled_target
	HM-16.9_W0062
	(diff to target)
	HM-16.6-JEM-2.0
	(diff to target)
	(diff anchor vs test)
	HM-16.6-JEM-3.0rc1(parallel enc)
	(diff to target)
	(diff anchor vs test)

	R0
	18000
	1.2
	21600
	21111.464
	-2.26%
	21540.9677
	-0.27%
	2.03%
	21630.3242
	0.14%
	2.46%

	R1
	12000
	1.2
	14400
	13641.1093
	-5.27%
	13717.9641
	-4.74%
	0.56%
	13788.8878
	-4.24%
	1.08%

	R2
	7000
	1.2
	8400
	8545.7467
	1.74%
	8641.4677
	2.87%
	1.12%
	8709.4987
	3.68%
	1.92%

	R3
	4000
	1.2
	4800
	5115.8813
	6.58%
	5204.241
	8.42%
	1.73%
	5250.0557
	9.38%
	2.62%

	R4
	2500
	1.2
	3000
	3066.2493
	2.21%
	3119.1094
	3.97%
	1.72%
	3157.7441
	5.26%
	2.98%


	CrossRoad1 target rates and proposed rates encoded by HM, JEM2.0, and JEM3.0
　
	Target
	scale
	scaled_target
	HM-16.9_W0062
	(diff to target)
	HM-16.6-JEM-2.0
	(diff to target)
	(diff anchor vs test)
	HM-16.6-JEM-3.0rc1(parallel enc)
	(diff to target)
	(diff anchor vs test)

	R0
	18000
	0.4
	7200
	8093.3133
	12.41%
	8319.2357
	15.54%
	2.79%
	8336.0599
	15.78%
	3.00%

	R1
	12000
	0.4
	4800
	5213.976
	8.62%
	5155.1013
	7.40%
	-1.13%
	5154.349
	7.38%
	-1.14%

	R2
	7000
	0.4
	2800
	2749.672
	-1.80%
	2642.9973
	-5.61%
	-3.88%
	2649.1213
	-5.39%
	-3.66%

	R3
	4000
	0.4
	1600
	1660.2933
	3.77%
	1592.4667
	-0.47%
	-4.09%
	1598.152
	-0.12%
	-3.74%

	R4
	2500
	0.4
	1000
	1017.848
	1.78%
	977.8213
	-2.22%
	-3.93%
	984.7001
	-1.53%
	-3.26%


	Runners target rates and proposed rates encoded by HM, JEM2.0, and JEM3.0
　
	target
	scale
	scaled_target
	HM-16.9_W0062
	(diff to target)
	HM-16.6-JEM-2.0
	(diff to target)
	(diff anchor vs test)
	HM-16.6-JEM-3.0rc1(parallel enc)
	(diff to target)
	(diff anchor vs test)

	R0
	12000
	1
	12000
	12020.0112
	0.17%
	13007.0748
	8.39%
	8.21%
	13094.2724
	9.12%
	8.94%

	R1
	8000
	1
	8000
	7823.3888
	-2.21%
	8193.7743
	2.42%
	4.73%
	8188.5039
	2.36%
	4.67%

	R2
	4600
	1
	4600
	4704.8008
	2.28%
	4839.9454
	5.22%
	2.87%
	4827.7237
	4.95%
	2.61%

	R3
	2600
	1
	2600
	2454.804
	-5.58%
	2531.3489
	-2.64%
	3.12%
	2528.7928
	-2.74%
	3.01%

	R4
	1600
	1
	1600
	1668.6512
	4.29%
	1710.8824
	6.93%
	2.53%
	1710.4799
	6.90%
	2.51%


	CrossRoad1 target rates and proposed rates encoded by HM, JEM2.0, and JEM3.0
　
	target
	scale
	scaled_target
	HM-16.9_W0062
	(diff to target)
	HM-16.6-JEM-2.0
	(diff to target)
	(diff anchor vs test)
	HM-16.6-JEM-3.0rc1(parallel enc)
	(diff to target)
	(diff anchor vs test)

	R0
	18000
	1
	18000
	18703.8064
	3.91%
	16810.0139
	-6.61%
	-10.13%
	17271.8258
	-4.05%
	-7.66%

	R1
	12000
	1
	12000
	12180.0416
	1.50%
	12991.9219
	8.27%
	6.67%
	13268.8236
	10.57%
	8.94%

	R2
	7000
	1
	7000
	6634.72
	-5.22%
	6311.5612
	-9.83%
	-4.87%
	6334.067
	-9.51%
	-4.53%

	R3
	4000
	1
	4000
	3988.5056
	-0.29%
	4164.1023
	4.10%
	4.40%
	4155.2255
	3.88%
	4.18%

	R4
	2500
	1
	2500
	2542.9872
	1.72%
	2536.3232
	1.45%
	-0.26%
	2527.9185
	1.12%
	-0.59%


	FoodMarket2 target rates and proposed rates encoded by HM, JEM2.0, and JEM3.0
　
	target
	scale
	scaled_target
	HM-16.9_W0062
	(diff to target)
	HM-16.6-JEM-2.0
	(diff to target)
	(diff anchor vs test)
	HM-16.6-JEM-3.0rc1(parallel enc)
	(diff to target)
	(diff anchor vs test)

	R0
	18000
	1
	18000
	18422.6208
	2.35%
	20068.398
	11.49%
	8.93%
	16740.7803
	-7.00%
	-9.13%

	R1
	12000
	1
	12000
	12923.2976
	7.69%
	13252.0635
	10.43%
	2.54%
	11485.3423
	-4.29%
	-11.13%

	R2
	7000
	1
	7000
	7405.4384
	5.79%
	7167.4877
	2.39%
	-3.21%
	6499.8442
	-7.15%
	-12.23%

	R3
	4000
	1
	4000
	4023.7904
	0.59%
	3828.7326
	-4.28%
	-4.85%
	3867.8238
	-3.30%
	-3.88%

	R4
	2500
	1
	2500
	2488.7216
	-0.45%
	2363.8288
	-5.45%
	-5.02%
	2390.2433
	-4.39%
	-3.96%


	SquareAndTimelapse target rates and proposed rates encoded by HM, JEM2.0, and JEM3.0
　
	target
	scale
	scaled_target
	HM-16.9_W0062
	(diff to target)
	HM-16.6-JEM-2.0
	(diff to target)
	(diff anchor vs test)
	HM-16.6-JEM-3.0rc1(parallel enc)
	(diff to target)
	(diff anchor vs test)

	R0
	18000
	1
	18000
	18970.5696
	5.39%
	18723.9997
	4.02%
	-1.30%
	18541.6429
	3.01%
	-2.26%

	R1
	12000
	1
	12000
	12760.0944
	6.33%
	12339.3871
	2.83%
	-3.30%
	12148.4833
	1.24%
	-4.79%

	R2
	7000
	1
	7000
	6908.9648
	-1.30%
	6546.0606
	-6.48%
	-5.25%
	6438.9997
	-8.01%
	-6.80%

	R3
	4000
	1
	4000
	3865.9056
	-3.35%
	4078.9998
	1.97%
	5.51%
	4013.6893
	0.34%
	3.82%

	R4
	2500
	1
	2500
	2671.5744
	6.86%
	2528.8321
	1.15%
	-5.34%
	2489.9872
	-0.40%
	-6.80%


JVET-D0051 AHG4: Cross-check of 4k test sequences [K. Choi, E. Alshina, C. Kim (Samsung)]

This document reports the cross check results of evaluation of 4k test sequences. The simulation was carried out based on the test condition on 3rd JVET work plan document. The results provided by tester were verified. In the verified rate points, it is hard to find distinguishable visual differences between HM and JEM encoded sequences. Nevertheless, CampfireParty and Tango, those two sequences, show a meaningful visual quality improvement at lowest rate point by using JEM en/decoder. 
JVET-D0076 Rate-points selection and evaluation of 4K test sequence Drums100 [M. Sychev (Huawei)]
Five Rate-points for 4K test sequence “Drums” (100 fps) is provided in this contribution and objective results for JEM 3.0 and HM 16.9. According to evaluation result it could noted that RP(Rate Point)s obtained with constant QP are still far from good matching with target bit-rates. It is suggested to use floating-point QP. Jointly with parallel encoding it could be easy to mix different random access segments (RAS) to obtain appropriate RPs with re-encoding only one segment contained QP switch.

The results of scale 1.5 with fixed QP was suggested for subjective test at Chengdu. (Bit rate difference is about 1%)
Rate-points and corresponded QPs for scale x1.2


[image: image1.emf]target scale scaled_target QPHM-16.9 (diff to target) QPJEM-3.0 (diff to target) (diff anchor vs test)QPJEM-3.0(adj) (diff to target)(diff anchor vs test)

R0 18000 1.2 21600 28 21,077 -2.42% 28 18,828 -12.84% -10.67% 28 20,427 -5.43% -3.09%

R1 12000 1.2 14400 30 14,795 2.74% 30 12,859 -10.70% -13.09% 30 14,691 2.02% -0.71%

R2 7000 1.2 8400 34 8,199 -2.39% 33 8,084 -3.77% -1.41% 33 8,084 -3.77% -1.41%

R3 4000 1.2 4800 38 4,974 3.63% 37 4,698 -2.13% -5.56% 37 4,940 2.92% -0.68%

R4 2500 1.2 3000 42 3,064 2.13% 41 2,813 -6.23% -8.18% 41 3,069 2.29% 0.16%


 Rate-points and corresponded QPs for scale x1.5


[image: image2.emf]target scale scaled_target QPHM-16.9 (diff to target)QPJEM-3.0 (diff to target) (diff anchor vs test)QPJEM-3.0(QPfloat)(diff to target)(diff anchor vs test)

R0 18000 1.5 27000 27 25,715 -4.76% 27 23,264 -13.84% -9.53% 27 23,264 -13.84% -9.53%

R1 12000 1.5 18000 29 17,529 -2.62% 29 15,514 -13.81% -11.49% 29 17,788 -1.18% 1.48%

R2 7000 1.5 10500 32 10,780 2.67% 31 10,886 3.68% 0.99% 31 10,405 -0.91% -3.48%

R3 4000 1.5 6000 36 6,373 6.22% 35 6,121 2.01% -3.96% 35 6,461 7.68% 1.37%

R4 2500 1.5 3750 40 3,902 4.06% 39 3,637 -3.02% -6.81% 39 3,965 5.73% 1.60%


BD-rate reduction for selected rate-points in respect to HM-16.9


[image: image3.emf]JEM3.0 int JEM3.0 fltJEM3.0 intJEM3.0 flt

-30.48% -30.08% -29.83% -28.96%

x1.2 x1.5


JVET-D0103 Evaluation report of  test sequence selection for 4K and 1080p sequences [H.-C. Chuang, J. Chen, X. Li, M. Karczewicz (Qualcomm)] [late]

For studies of coding tools, it is recommended that the sequences possess one or more of the following features:

1. Good mixture of color and texture.
2. Good mixture of object sizes.
3. Good mixture of high, moderate, and low motions.

4. Variety of lighting conditions.
5. At least one complete 10-second period.

This document recommends to include the following sequences for further study of coding tools:

4K: BuildingHall or CrossRoad1 (Surveillance use-case, new to the Class A), SqaureTimeLapse (good mixture of color, texture, object sizes, and motions),

1080p: BarScene from 451th frame (movie/TV scene use case), SquareTimeLapse (600 frames, rich in color, texture, motion, and lighting conditions) or CrossWalk (good mixture of focus shift, color, motion, and object sizes), Dancer (good mixture of motion, color, object sizes, motions, and variety of lighting conditions).
	
	 
	RA-Main10

	
	Sequence
	Y
	U
	V

	Class A1
	Tango
	-31.39%
	-50.05%
	-43.22%

	
	Drums100
	-28.00%
	-22.14%
	-25.53%

	
	CampfireParty
	-29.52%
	-33.13%
	-49.00%

	
	ToddlerFountain
	-13.09%
	-19.95%
	-12.04%

	Class A2
	CatRobot
	-36.68%
	-42.39%
	-33.87%

	
	TrafficFlow
	-23.70%
	-30.68%
	-26.12%

	
	DaylightRoad
	-35.64%
	-35.61%
	-24.35%

	
	Rollercoaster
	-31.64%
	-35.17%
	-33.21%


	
	 
	RA-Main10

	
	Sequence
	Y
	U
	V

	Class A3
	BuildingHall
	-28.54%
	-23.57%
	-26.39%

	
	ParkRunning1
	-24.49%
	-14.11%
	-15.28%

	
	CrossRoad1
	-25.66%
	-29.45%
	-22.11%

	
	Runners4K
	-20.57%
	-16.79%
	-17.98%

	
	CrossWalk4K
	-30.83%
	-28.61%
	-32.43%

	
	FoodMarket2_4K
	-26.08%
	-23.56%
	-29.18%

	
	SquareTimeLapse4K
	-27.76%
	-30.66%
	-23.76%


	 
	RA-Main10
	LDB-Main10

	Sequence
	Y
	U
	V
	Y
	U
	V

	FoodMarket2
	-25.26%
	-27.61%
	-29.00%
	-18.77%
	-18.96%
	-19.58%

	SquareTimeLapse
	-25.70%
	-29.61%
	-26.34%
	-19.27%
	-23.83%
	-25.25%

	CrossWalk
	-27.53%
	-27.00%
	-29.73%
	-20.31%
	-21.90%
	-23.70%

	Aerial
	-24.89%
	-16.05%
	-20.13%
	-21.63%
	-18.17%
	-22.29%

	DrivingPOV
	-27.60%
	-28.38%
	-27.98%
	-16.76%
	-17.25%
	-21.23%

	BarScene1
	-27.99%
	-33.67%
	-33.86%
	-25.42%
	-37.56%
	-37.74%

	BarScene2
	-27.08%
	-30.37%
	-31.12%
	-23.06%
	-29.98%
	-32.73%

	WindAndNature
	-23.80%
	-25.40%
	-26.26%
	-19.66%
	-24.66%
	-29.92%

	PierSide
	-21.20%
	-38.02%
	-33.90%
	-14.85%
	-28.06%
	-31.86%

	MarketPlace
	-23.95%
	-23.50%
	-27.42%
	-16.91%
	-19.44%
	-21.47%

	Runners
	-17.64%
	-16.44%
	-18.21%
	-14.86%
	-16.28%
	-21.03%

	Dancer
	-23.60%
	-26.82%
	-30.81%
	-19.23%
	-23.71%
	-25.84%

	Fountains
	-11.70%
	-46.46%
	-26.35%
	-10.60%
	-47.17%
	-32.32%

	RushHour
	-22.86%
	-21.67%
	-22.83%
	-17.13%
	-19.01%
	-20.07%

	FreeSardines1
	-17.16%
	-19.29%
	-27.85%
	-14.53%
	-10.14%
	-17.10%

	Rowing2
	-19.39%
	-30.94%
	-31.15%
	-14.97%
	-13.83%
	-16.63%

	Metro
	-21.39%
	-23.51%
	-19.75%
	-16.85%
	-22.91%
	-20.96%


2.2 1080p evaluation (4)

JVET-D0081 AHG4: Report on the new 1080p test sequences [R. Vanam, Y. He, Y. Ye (InterDigital)]

In this report, we evaluated five 1080p test sequences that are under study in the AHG4.  We used HM-16.9, JEM-2.0 and JEM-3.0 in RA and LDB configurations for compressing these sequences.  Objective and subjective evaluations were performed using RD curves and frame-level visual quality assessment.  Based on our evaluation, the following three sequences could be considered for adoption into the CTC: ‘Cross Walk’, ‘Pier Side’ (first part), and ‘Wind and Nature’ (first part).

	
	JEM-2.0 (RA)
	JEM-2.0 (LDB)

	
	BD_low
	BD_high
	BD_avg
	BD_low
	BD_high
	BD_avg

	Cross Walk       
	-23.46%
	-24.88%
	-24.17%
	-15.60%
	-16.57%
	-16.09%

	Food Market 2
	-24.14%
	-24.12%
	-24.13%
	-16.66%
	-17.40%
	-17.03%

	Pier Side
	-17.85%
	-16.56%
	-17.21%
	-12.68%
	-16.11%
	-14.40%

	Square Time lapse1
	-22.91%
	-22.83%
	-22.87%
	-13.19%
	-14.05%
	-13.62%

	Square Time lapse2
	-22.51%
	-23.63%
	-23.07%
	-27.05%
	-32.15%
	-29.60%

	Wind and Nature 
	-17.63%
	-12.95%
	-15.29%
	-13.13%
	-13.60%
	-13.37%


	
	JEM-3.0 (RA)
	JEM-3.0 (LDB)

	
	BD_low
	BD_high
	BD_avg
	BD_low
	BD_high
	BD_avg

	Cross Walk       
	-27.55%
	-28.97%
	-28.26%
	-20.30%
	-21.14%
	-20.72%

	Food Market 2
	-25.31%
	-25.10%
	-25.20%
	-18.79%
	-19.32%
	-19.05%

	Pier Side
	-21.20%
	-20.07%
	-20.64%
	-14.92%
	-16.37%
	-15.64%

	Square Time lapse1
	-26.73%
	-26.87%
	-26.80%
	-16.78%
	-17.69%
	-17.23%

	Square Time lapse2
	-26.09%
	-27.79%
	-26.94%
	-29.41%
	-34.19%
	-31.80%

	Wind and Nature 
	-23.80%
	-24.62%
	-24.21%
	-19.65%
	-19.46%
	-19.55%


JVET-D0101 Evaluation report of 1080P Test Sequences from Sharp [T. Hashimoto, Y. Yasugi (Sharp)]

This contribution suggests the following test sequences as candidates for CTC (with short comments).
-
Food market2: (Many object movements and moving camera)

-
Square Time lapse: (New relevant use case)
-
Aerial: (Emerging relevant use case)

-
Dancer: (Active movement and many occlusions with some light effect)

-
Metro: (Many occlusions and visible block artifacts)

Secondary candidates

· Cross Walk: (Many visible coding artifacts due to moving people and occlusions among them, similar to Metro)
· Runner: (Same as Metro) 
JVET-D0138 AHG4: Evaluation report of new 1080p test sequences [V. Lorcy (bcom), P. Philippe (Orange), T.Biatek (TDF), G.Herrou (bcom)] [late]

This contribution reports results of 1080p sequences evaluation so as to provide information for JVET test sequences selection (AHG4). Both objective and subjective evaluations were performed. This work has been conducted according to the guidelines given in JVET-C1002 “Work plan for assessment of test material”. 

Summary of evaluation is as follows.

	Sequence name 
	Objective difficulties 
	RD-behaviour 
	Subjective distortion 
	Subjectively 
critical 

	Food Market 2 
	average 
	- 
	below average 
	- 

	Square Time lapse 
	average 
	- 
	average 
	- 

	Cross Walk 
	average 
	- 
	average 
	- 

	Aerial 
	average 
	- 
	average 
	- 

	Driving PoV 
	average 
	- 
	average 
	- 

	Bar Scene 1 
	low 
	flat 
	low 
	no 

	Bar Scene 2 
	low 
	- 
	low 
	no 

	Wind and Nature 
	low 
	- 
	low 
	no 

	Pier Side (PierSeaside) 
	average 
	- 
	average 
	- 

	Market Place (Food Market) 
	average 
	- 
	average 
	- 

	Runners 
	high 
	low PSNR 
	very high 
	yes 

	Dancer (Ritual Dance) 
	average 
	- 
	high 
	- 

	Fountains 
	high 
	convex 
	high 
	yes 

	Rush Hour 
	average 
	- 
	average 
	- 

	FreeSardines1 
	high 
	high bitrate 
	high 
	yes 

	Rowing2 
	high 
	high bitrate 
	average 
	yes 

	Metro 
	average 
	- 
	high 
	- 


The following sequences are suggested for further consideration in order of preference: 

1. Runners 

2. Metro 

3. Fountains 

4. Rush Hour 

5. Rowing2 

6. Driving PoV 

7. FreeSardines1 

8. Pier Side (PierSeaside) 

9. Cross Walk 

10. Food Market 2 

The first four sequences in the list could be used to form a single class. There would also be the possibility of making two classes with 8 out of the 10 sequences above. Here are two suggestions of subsets: 

 Sequences containing people: 

 Runners, 

 Metro, 

 Rush Hour, 

 Rowing2. 

 Sequences that don’t: 

 Fountains, 

 Driving PoV, 

 Pier Side, 

 FreeSardines1. 

JVET-D0167 Evaluation report of 1080p test sequences [C.-C. Lin, C.-L. Lin, Y.-H. Ju, Y.-J. Chang (ITRI)] [late] [miss]

This document reports objective and subjective evaluations for test sequences provided by Netflix and Huawei at the previous Geneva meeting. According to the test plan, eleven test sequences had been encoded by HM16.9 and JEM2.0 reference software with 5 QPs. R-D curves for each sequence are presented in the report. Characteristics and visible artifacts of the decoded sequences were viewed with several participants for subjective evaluation. It is suggested to include Aerial, Driving PoV, Food Market 2, Square Time Lapse, Cross Walk, and FreeSardines1 for test sequence selection.
2.3 New test sequence proposal (2)

JVET-D0060 Aerial photography sequences for video coding standard development [X. Zheng, Z. Cao, F. Wolf (DJI)]

This document proposes four clips video test sequences for aerial photography. The sequence content description, RD performance and copyright are also included at the document.
All sequences after the above conversion have the same video parameters which are described in Table 1. The thumbnail of every sequence and its description are shown in Table2.
Specification of aerial photography test sequences
	Resolution
	Frame count
	Frame rate(fps)
	Bit Depth
	Color Space

	3840x2160
	300
	30
	10
	4:2:0


Description of aerial photography test sequences
	Scenario
	Description
	Thumbnail
	Comments

	iceAerial_3840x2160
	The scenario shows the global aerial scene of an ice land , the rivers and waterfalls at the land. The scenario contains the rotation and pull-down motion.
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	iceRive_3840x2160
	The scenario contains ice river and mountain with the pull-up motion and the slow rotation from southeast to northwest orientation.
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	iceRock_3840x2160
	The scenario contains ice river, rock and sunrise scene with back forward flight (zoom-out) and pull-up motions.
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	iceRock2_3840x2160
	The scenario contains ice river, rock and sunrise scene with forward flight (zoom-in) and pull-up motions.
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Some interests were expressed from floor. The sequences will be demonstrated in another biewing session.
Agreed to upload the 4K/1080p 10 bit yuv files to ftp site.
JVET-D0083 Netflix HDR and SDR test sequences (AHG4 and AHG7 related) [A. Norkin, A. Aaron (Netflix)]

Test sequences are proposed by Netflix for the work towards next generation video compression. Three sequences have been graded as HDR sequences, and one sequence graded in SDR. 
There several sequences proposed to JVET as test material for the work towards next generation video compression standard. Three of the sequences are HDR sequences and one sequence is an SDR sequence.  
The sequences are to be made available on Xiph video library [1]. Currently, the SDR version of the Meridian sequence is available on Xiph. The sequences will likely be made available under Creative Common 4.0 Attribution-NoDerivatives-NonCommercial license.
Some interests were expressed from floor. The sequences will be demonstrated in another biewing session.
Agreed to upload the suggested sequences at ftp site. The ftp site for those sequences will be prepared by Netflix. The length of test sequences must be clarified.
JVET-D0032 GoPro virtual reality test sequences evaluation report [S. Jeon, N. Kim, D. Q. Khanh, B. Jeon (SKKU) [late]

This document investigated 360 video sequences provided by GoPro. This contribution reports that the sequences have their own characteristics which are not well represented in current HEVC test materials. The coding efficiency of the sequences was reported. 360 video sequences is more difficult to encode than current class A and improvement of coding efficiency is necessary especially at low bit rate. This contribution recommends more works to be done to improve compression efficiency of 360 vodeo equirectangular sequences.
2.4 Summary of evaluation
Table 1: List of test sequences
	
	Sequence
	Description
	Thumbnail
	Comments

	4K
	

	4K1
	BuildingHall (C0029)


	Walking people in a building
Static camera pointing to entrance of a building. People walking through the entrance.
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	- No camera motion

- Object moving

- A little film noise
Static background and moving objects with low motions.

	4K2
	ParkRunning1 (C0029)
	Running people on a road
Camera following two runners in a park during daytime.
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	- Camera moving and shaking

- Object movingi
Blurs at the left and right side of the frames. Objects occlusion.

	4K3
	CrossRoad1 (C0029)
	Low light, moving cars in a crossroad
Static camera pointing to a crossroad under low light condition.
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	- No camera motion

- Object zoom motion 

- A little film noise
Static background in the top half in frames and multiple moving objects in the bottom half of frames.

	4K4
	Runners (SJTU)
	Running people on a street
Static camera pointing to runners at the roadside. Runners passing by the camera.
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	- No camera motion

- Object moving

- A little film noise
Textured background and motion blurs appear on foreground objects. Shadows on the ground.

	4K5
	Crosswalk (Netflix)
	Walking people on a crosswalk
Camera pointing to a crosswalk and focus on people walking across.
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	- Camera focus in and out

- Object moving

Focus shifts from close by to farther away. Multiple defocused objects in both foreground and background.

	4K6
	Food Market2 (Netflix)
	Viewing market
Scene in a market place. Camera rotating to shoot from one person to the entire market.
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	- Camera panning
- Object moving

- A little film noise
Fine details. Rich colors in the market scene.

	4K7
	Square Time lapse (Netflx)
	Walking crowd in a square
Many people walking in a square in the first half. In the second half, static camera shoot at buildings during sunset.
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	- Camera panning
- Small object moving

- Complex motion of each object
Fine details. Well-adjusted focus. Most objects are very clear.

	1080p
	

	1080p1
	Food Market 2 (C0041)
	Downsampled, cropped version of 4K6.
Food market. There are full of people and foods.

Moving camera.

Scene of people in a food market.
A lot of fine details. People are moving.
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	Visually similar to 4K6.
Many fine details, various movements.

Interesting
Colorful scene with fine textures. High temporal activity. 
Artifacts are shown when people move.

Details of the ground and the groceries are missing.

Blocking effects are observed on smoke.

	1080p2
	Square Time lapse (C0041)
	Downsampled, cropped version of 4K7.
First part of the sequences shows people on the square, second part shows the time lapse.
Fixed camera.
Crowd shot followed by a time-lapse of a city.
The first part of the sequence shows walking people on the square.

The second part shows the time lapse.
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	Visually similar to 4K7.
In second half, changes of sunlight and clouds are suitable for evaluation of artifacts on changing tones.
Scene cut. 
Static camera.

In the first part, distortions are found on the margins of moving people.

Blocking effects are observed during the scene change.

For the second part, blurring effects are observed on trees.

	1080p3
	Cross Walk (C0041)
	Downsampled, cropped version of 4K5.
People crossing the street. Also a close-up of the face in the first part.
Crowd shot with different focus points.
People are crossing the street.

A close-up of the face appears in the first part.
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	Visually similar to 4K5.
A lot of visible coding artifacts because of movement of people and occlusions among them.
A lot of activity due to people moving around. Textured clothes. 
Details of hair are missing.
Blocking effects are found when people move fast in the foreground.

	1080p4
	Aerial (C0041)
	Flying device equipped with a camera shooting sorrunding scenes.
A scene captured by a camera mounted on a drone containing trees, soils and people with drone controller
People standing on the ground followed by panning over hills.
A scene captured by a camera mounted on a drone containing trees, soils and people with a drone controller.
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	Camera rotation along two different axes. High-textured background. Motion blur between 600th and 850th frames.
Rolling of camera is heady. Scenes captured from drone are becoming common.

Interesting.
Grass and trees textures, a good amount of vibrations. 
A fast moving camera with shakiness. 

Shrubs and trees are blurred.
Articafts are observed from the drone controller.

	1080p5
	Driving PoV (C0041)
	Camera pointing to the front of a moving vehicle.
A scene captured by a camera on a car that shows driver’s point of view of the road.

Camera moves forward with a few vibrations.
Road scene from a moving car, along the seaside.
A scene captured by a camera on a car that shows driver’s point of view of the road
Zooming motion, camera moving forward
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	Shaky/unstabilized camera. Scene change at the 1081th frame.
Coding artifacts are observed around lines on the road (oblique lines). Dolly-like camera motion is scene.
Road textures, slight vibrations. 
Blurring effects are observed on the surface of the road.

Trunks and ferris wheel in some frames are also blurred.

	1080p6
	Bar Scene 1 (C0041)
	A woman playing shuffleboard. Focus shift from a women to discs.
A woman playing a table game.
A woman playing shuffleboard in a room with a dim light.

Camera focus shifts, sensor noise
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	Noise in the dark region. Scene change at 361th frame.
Dark scene, different focus points, noisy. 
A static camera that changes the scene once.

Blurring effects are observed on the woman’s face and moving hand.

Details of textures on the wall, map and shuffleboard are missing.

	1080p7
	Bar Scene 2 (C0041)
	Three people talking in a bar during daytime.
People sitting at a bar counter, drinking and chatting.
People are talking in a Bar.

A typical movie scene.
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	Shooting angle change at 817th and 1155th frames.
Dark scene with some contrasts. 
A static camera with one cut(scene change)

Blurring effects are found at the menu, fingers holding the glass and faces.

	1080p8
	Wind and Nature (C0041)
	Multiple small windmills rotating along the y axis.
Many windmills moving as the wind blows.

Fixed camera.
Windmill rotating with the wind, faded into a grass shot.
Many windmills are moving as the wind blows
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	Cross-fading starts around 701th frame to a grass scene. Defocused, moving trees in the background.
The same motions are repeated.
Static besides the windmill rotating, slight motion on the grass. 
A static camera.
Both blocking and blurring effects are observed near poles and tails of windmills.

	1080p9
	Pier Side (C0041)
	Slowly moving caemra pointing from sky, building at the pier side, and then pointing at the water close by.
Scene of pier and the seaside (water).
Diagonal camera movements.
Moving scene of a pier and sea.
Scene of pier and the seaside (water). Diagonally moving camera.
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	Scenes become more difficult to encode as more water come into frames.
Blocking artifacts are observed on water surface.
Moving water textures. 
Blocking effects are observed on the surface of water.

Details on the top of the building are missing.

	1080p10
	Market Place (C0028)
	Low-light scene at the market place.
Market Place. A number of movements in the first part of the sequence.

Moving camera.
Scene of people in a food market.
Numerous sophisticated details, such as the flowers and roots of the plants, and movement.
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	Noise in the background. Scene change at 413th frame and then cross fade to a scene of a person talking around 511th frame.
Because of camera shake, details of the artifacts can’t be seen.
Dark scene with some contrast and fine textures. The camera moves a lot. 
The details of plants and flowers are missing.
Artifacts are observed when objects move.

	1080p11
	Runners (C0028)
	Downsampled version of 4K4.
Runners in midway of 2012 Shanghai International Marathon Race.

Fixed camera.
People running during the 2012 Shanghai International Marathon Race.
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	Visually similar to 4K4.
Movement of leaves and some occlusions may be interesting.
Bright scene with some temporal activity. Slight camera motion. 


	1080p12
	Dancer (C0028)
	Scenes of ritual dancers shot from different angles.
People dancing and playing a drum in an audience.

Moving camera

Multiple cuts.
People playing music and dancing in front of a church.
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	Fine details. Scene change at 142th frame and cross-fading around 425th frame.
In the first part of this scene, the tone of sky is bright. Regarding this as a kind of effect may be interesting.
High contrast, camera moves around quickly. 


	1080p13
	Fountains (C0028)
	Static camera pointing at a fountain.
The artificial fountains jetting water into the air in front of a tall building.

Fixed camera.
Water fountains in a park.
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	Bright foreground and dark background.
The similar movements are repeated.
Similar characteristics to ClassA TodderFountain.
Fix viewpoint. A lot of temporal activity in the pool. 


	1080p14
	Rush Hour (C0028)
	Static camera pointing at people walking toward the camera.
The students on the ways to canteen or dormitory after classes. Fixed camera.
Crowd shot of people walking forward.
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	Focus is on the mid-range to the camera. Regions close by and farther away are out of focus.
Various and natural occlusions in many regions, many visible coding artifacts.
Motion in the lower part of the scene, trees textures in the upper part. 


	1080p15
	FreeSardines1 (120p) (C0028)
	Slow camera panning, shooting at water falls of rivers.
A nature scene with flowing water. The camera pans to left.
Moving scene of a small waterfall.
Panning camera.
Water falls from a stone gate.
Unfocused tree branch in the foreground.
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	Complex texture in the water.
Scene of nature.

Texture of mossy stones and water.
Activity in the right part of the scene. 
Blocking effects are observed on the flowing water and the plants in the foreground.

	1080p16
	Rowing2 (120p) (C0028)
	Camera shooting at a rowing boat on the water and slowly zooming in.
People rowing a boat. Gradual close-up.
Moving scene of people rowing.
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	Noise on the foreground objects.
Irregular water ripples and noise of oars (oblique lines).
A lot of temporal and spatial activity in the water around the paddles. 


	1080p17
	Metro (C0028)
	Static camera shooting at the exit of a metro station.
People walking in an entrance of a station.

Fixed camera.
Fixed scene of people walking in and out of a subway station.
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	Low-light indoor and over-exposure in the outdoor area.
Natural occlusions thanks to pedestrians, bicycles and cars coming and going.
Fixed viewpoint, some contrasts, noisy. 


	1080p18
	SakuraGate (C0048)
	
	[image: image32.jpg]



	The sequence is not available at the ftp before the meeting.


General comment：The evaluation criteria should be clarified in the work plan document.

3 Visual assessment
3.1 Encoding condition

The encoding condition was summarized in JVET-C1002. The followings are the summary.
The following encoding conditions was used.

· Encoder: JEM2, HM16.9 (Both mandatory), JEM3 (optional)
· Encode only 4:2:0 yuv 10 bit

· Class A: 300 frames will be encoded,

· Class B: Encode up to 600 frames

· Down sampling filter to create 1080p 10 bit: SHVC down sampling filter. After down sampleindg, crop to fit 1920x1080

· 4:4:4 to 4:2:0 conversion: Content proposer will convert into 4:2:0 (Down sampling filter should be clarified by document)

· Contents provide will provide md5 for each sequence to check if conversion is correct

· QP: 5 QP will be used. (22, 27, 32, 37 and 42)

· Class A: RA, Class B(1080p) RA & LDB

· I period: 32 (30fps), 48 (50 fps), 64 (60 fps), 96 (100 fps) and 112 (120 fps)
· HM GOP size is 16, JCTVC-W0062 be enabled.

In addition to the above, it is planned to evaluate picture quality of HM and JEM at approximately same bitrate for the current class A1/A2 and the 7 sequences proposed in Table 1. The objective is to understand the characteristics of 4K test sequences and the coding performance difference between HM and JEM. One other purpose is to study the rate point for CfP test conditions.
The target rate points are summarized in the following table.

Table 2: Target bit rate for class A

	Frame rate (fps)
	Target bit rate (Mbps)

	100
	3.75, 6, 10.5, 18 and 27

	60
	2.5, 4, 7, 12 and 18

	50
	2, 3.3, 5.8, 10 and 15

	30
	1.6, 2.6, 4.6, 8 and 12


In addition to the above target bit rate, additional bit rate should be tested, considering appropriate picture quality of subjective viewing, and considering typical bit rate used in potential application domain.

Regarding the matching of rates and QP points: From the results expected towards the next meeting, we should be able to assess the following items:

· identify which sequences are suitable for visual testing over a range of rates, i.e. we should avoid cases where quality is transparent for more than one rate point;
· match these with the need for relevant application cases;
· have material available for informal viewing to find out whether the objective gain we know from JEM already translates into subjective improvement, if the rate is almost identical.

Only for the last bullet above, it is important that we have sufficient close matching of rates. For the first two, it might not be too relevant at this point whether we generate case, e.g., with 4 or 4.5 Mbit/s. One approach to get there could be as follows:

· Assume you want to encode a sequence with a rate of approximately 4 Mbit/s.
· Find for HEVC Main 10 (HM) the QP point that is closest to that rate and check whether it makes sense at all (of course, it would be nice to find cases at low rates where HM is not capable to do it and JEM is, but HM should at least produce some viewable output and should be run without further enforcing transmission of zero information if already at highest QP).
· Expecting that JEM3 is able to get a similar rate with a QP that is probably 1, 2 or 3 lower, find the QP point for JEM that is closest matching the HM rate. If it is not close enough, find the frame where the QP has to be switched one up or down to make it more precise. (tbd what "close enough" means, it should probably not be more than 2 or 3% deviation, but we would cheat ourselves when we would systematically always give JEM  higher rate.)

The procedure above may be most suitable for the RA case, since the GOP parallelism would make it easy to find the switching point. However, it might also be done the other way round, i.e. switching QP once in HM to match a JEM rate close enough, if that is deemed to be easier to do. (Note that for the purpose of possibly issuing a CfP later, HM anchors not surpassing required rate points would need to be generated anyway, however this would be premature as we don't know these requirements yet).

Subjective viewing will be held at the next meeting, for assessing the subjective quality in terms of appropriateness for a formal subjective viewing and selecting appropriate rate points. 
3.2 4K viewing (HM-JEM)

In addition to class A1/A2 sequences, 4K sequences in Table 1 were tested. 
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Tango
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Drums 100
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CampfireParty
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ToddlerFountain


Class A1: People
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CatRobot
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TrafficFlow
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DaylightRoad
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Rollercoaser


Class A2: Others
Subjective quality of HM16.9 and JEM3 at almost the same bit rate were evaluated. The objective of the test is to understand which sequence and what bitrate are appropriate for studying future video coding, especially for subjective test.
The evaluation plan is summarized in JVET-C1002. Volunteers prepared HM and JEM results at the following bit rates.

	Frame rate (fps)
	Target bit rate (Mbps)

	100
	3.75, 6, 10.5, 18 and 27

	60
	2.5, 4, 7, 12 and 18

	50
	2, 3.3, 5.8, 10 and 15

	30
	1.6, 2.6, 4.6, 8 and 12


To reduce the viewing time, bit rates marked in yellow were used. The bitrate of each bitstreams and the difference of bit rates between HM and JEM is the attached Excel sheet.
3.2.1 Viewing equipments

Viewing equipments:
· TV: Samsung 4K 65KS9800  (support 3840*2160 @ 60p)

· 4K player was provided by Huawei
3.2.2 Test Method
As suggested by JVET plenary meeting, AB test was used. The test procedure was as follows. A and B is showed to viewer as follows.

[image: image41]
In this test, “A” and “B” are either HM or JEM. The order of tests is shuffled randomly to make fair comparisons.
Instructions:
AA ( A is much better than B


A ( A is better than B


0 ( A equal to B


B ( B is better than A


BB ( B is much better than A

The scoring sheet is included in Annex A.
Viewing sessions have been held at “Golden Bamboo” room on October 18, 2016. 12 viewers were participated to the viewing session. Before the subjective test, training session was held. The BoG would like to thank experts who participated in viewing.
3.2.3 Results
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Figure 1: Results of 4K visual assessment
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Figure 2: Results of visual assessment (Left part: Higher bit rate, right part: lower bit rate)
The results of visual assessment are summarized in Figure 1 and Figure 2.
3.2.4 Discussion

In some cases, difference between can be observed between HM and JEM for both high and low bit rate. Most of the cases, difference is not so significant at high bit rate. At low bit rate, difference can be observed in most of the cases.
The quality should be confirmed. For the case we don’t see difference, it should be clarified the reason (if quality is high enough ? or if no coding efficiency difference ?)
Further work must be done by the next meeting.
3.3 1080p viewing

3.3.1 Viewing eqipments
Viewing equipments:
· TV: Samsung 4K 65KS9800  (support 3840*2160 @ 60p)
3.3.2 Test methods
The sequences in the Table 1 are used for viewing.
· 16 sequences for viewing
· QP37
· Original and RA reults will be viewed
15 views were participated to the viewing sessions. Three sessions were held.
In the sessions, viewers are asked to vote for each sequence (4 ranks).
Q: Is the sequence suitable to be used in for future video coding development, especially for subjective test ?

1: Not suitable 
2: Less Suitable
3: Suitable 
4: Definitely good

The voting sheet is included in the Annex B.
The results of viewing session is summarized in the attached Excel sheet.
3.3.3 Results
The results of voting is summarized in the following table. 
	Sequence
	Avegrage Score
	How many '4'
	How many '3'
	How many '2'
	How many '1'

	BarScene2
	2.20
	0
	5
	8
	2

	Fountains
	2.73
	4
	6
	2
	3

	FreeSardines1
	2.20
	1
	4
	7
	3

	Metro
	3.07
	5
	7
	2
	1

	Aerial
	2.53
	2
	7
	3
	3

	Crosswalk
	2.33
	2
	5
	4
	4

	DrivingPOV
	2.60
	3
	5
	5
	2

	FoodMarket
	2.13
	1
	3
	8
	3

	FoodMarket2
	2.87
	4
	7
	2
	2

	PierSeaside
	2.47
	5
	1
	5
	4

	RitualDance
	2.87
	5
	5
	3
	2

	SquareAndTimelaspse
	-
	0
	0
	0
	0

	WindAndNature
	1.80
	1
	3
	3
	8

	Rawing2
	2.60
	3
	5
	5
	2

	Runners
	2.93
	5
	5
	4
	1

	RushHour
	2.20
	1
	4
	7
	3


Unfortunately, due to the bug of the script for viewing, viewing of SquareAndTimelapse was failed. (not evaluated. Based of the results, the following 5 sequences were selected for further subjective testing.

· Metro, FoodMarket2, RitualDance, SquareAndTimelapse and Runners
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Metro
	
[image: image45.png]



FoodMarket2
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RitualDance
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SquareAndTimelapse
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Runners
	
	
	


Selected 1080p sequences
3.4 New HDR test sequence

3.4.1 Viewing and suggested test sequences

A viewing of proposed sequences (JVET-D0060) has been performed on October 18, 2016 by a group of experts in the context of the JVET AHG 4 on test material. The following parts of sequences have been found interesting for further investigation as test material. 

Cosmos Laundromat HDR

	Approx. start. time
	Segment characteristics
	Frame

	1:05
	Slow motion, light shining to eyes
	
[image: image49.png]




	1:46
	Slow motion, light shining to eyes
	
[image: image50.png]




	2:20
	Slow motion. Close-up
	
[image: image51.png]




	4:10
	Sun and the shoot with a face. Has a scene change.
	
[image: image52.png]




	5:35
	A person with the sheep with the sun in the background.
	
[image: image53.png]




	7:30
	Multiple colors with chaotic motion in the sky (should be close to the P3 gamut boundaries). Contains scene changes
	
[image: image54.png]




	8:47
	Different colors close to the gamut boundary (likely). Some complex texture, panoramic motion.
	
[image: image55.png]





Meridian HDR

	Approx. start. time
	Segment characteristics
	Frame

	0:30
	Light from the window, cigarette smoke, face close-up
	
[image: image56.png]




	3:15
	Car driving. 5 s without scene changes, 10 seconds have scene changes
	
[image: image57.png]




	3:52
	Rain on the windshield, windshield cleaners, the car and the person moving. 5 s without scene changes, otherwise scene changes. 
	
[image: image58.png]




	5:50
	A person with the thunderstorm in the background. 5s without 
	
[image: image59.png]




	6:15
	A person with the thunderstorm in the background and the sea on the side. 10 seconds without scene change.
	
[image: image60.png]




	7:00
	Similar to the previous one, view from the cave. 10s without scene changes.
	
[image: image61.png]




	8:17
	In the cave, no much motion, colored light, several pictures inside the frame. 7s without scene change.
	
[image: image62.png]





Chimera HDR

	Approx. start. time
	Segment characteristics
	Frame

	06:00
	Dancers with woman stepping forward to the camera
	
[image: image63.png]




	9:56
	Rollercoaster with people, 5 seconds
	
[image: image64.png]




	17:38
	Pier with restaurant
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	21:21
	A person walking
	
[image: image67.png]




	23:00
	Drive PoV
	
[image: image68.png]




	24:41
	Planet mobile
	
[image: image69.png]




	25:37
	Dog Panting
	
[image: image70.png]




	27:55
	Drone moving with fast motion
	
[image: image71.png]




	29:25
	Basketball 
	
[image: image72.png]





4 Recommendations

BoG recommends

· To continue visual assessment to understand what sequences and what bit rates are appropriate for subjective test, targeting CfE/CfP.

· To make another visual assessment work plan (for 4K and 1080p). (2 week editing period is necessary)
· To allow floating point QP to adjust bitrate (to be more close between HM and JEM)

· To upload new sequences for further study

· BoG appreciates the following companies supporting the HW and SW used in the evaluation of JEM vs. HM: Samsung for providing the display (TV set 75KS 9800), GBTech for providing the computer used as video server, Huawei for providing the sw player for 4K content
· BoG appreciates the experts for participating to the expert viewing assessment, M. Sychev (Huawei) for designing the testing scripts for 4K video player, T. Solovyev (Huawei) for designing the 4K video player, A. Norkin (Netflix) for providing 4K test material, V. Baroncini (GBTech) for designing the test procedure and processing the results, G. Baroncini for acting as test administrator (GBTech).

5 Annex A: The Scoring sheet used for 4K viewing

4K Expert viewing
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Instructions:
AA ( A is much better than B


A ( A is better than B


0 ( A equal to B


B ( B is better than A


BB ( B is much better than A

6 Annex B: Scoring sheet for 1080p viewing
Is the sequence suitable to be used in Common test condition for future video coding?

1: Not suitable 
2: Less Suitable
3: Suitable 
4: Definitely good

	Sequence name
	Score

	Food Market2
	

	Square Time Laps
	

	Cross Walk
	

	Aerial
	

	Driving PoV
	

	Bar Scene 2
	

	Wind and Nature
	

	Pier Side
	

	Market Place
	

	Runners
	

	Dancer
	

	Fountains
	

	Rush Hour
	

	FreeSardines1
	

	Rowing2
	

	Metro
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_1538938515

_1538938706

_1538938793

_1538938881

_1538938923

_1538938966

_1538938988

_1538939011

_1538938944

_1538938900

_1538938835

_1538938859

_1538938812

_1538938749

_1538938770

_1538938727

_1538938618

_1538938664

_1538938685

_1538938641

_1538938573

_1538938596

_1538938545

Drums(100fps)

						QP		HM-16.9								JEM-3.0								JEM-3.0 QPAdj												target		scale		scaled_target		QP		HM-16.9		(diff to target)		QP		JEM-3.0		(diff to target)		(diff anchor vs test)		QP		JEM-3.0(adj)		(diff to target)		(diff anchor vs test)

						27		25715.312		39.0865		42.5889		40.7865		23263.56		39.4783		42.8385		41.0768												R0		18000		1.2		21600		28		21,077		-2.42%		28		18,828		-12.84%		-10.67%		28		20,427		-5.43%		-3.09%

						28		21077.0214		38.6898		42.3245		40.5604		18827.576		39.1064		42.6846		40.9348		20426.5093143333		39.2296013333								R1		12000		1.2		14400		30		14,795		2.74%		30		12,859		-10.70%		-13.09%		30		14,691		2.02%		-0.71%

						29		17528.648		38.2809		42.1252		40.386		15514.48		38.7402		42.4353		40.7077												R2		7000		1.2		8400		34		8,199		-2.39%		33		8,084		-3.77%		-1.41%		33		8,084		-3.77%		-1.41%

						30		14794.9334		37.879		41.9463		40.2281		12858.5653		38.3674		42.1578		40.4559		14690.6106853333		38.6144156667								R3		4000		1.2		4800		38		4,974		3.63%		37		4,698		-2.13%		-5.56%		37		4,940		2.92%		-0.68%

						31		12555.5573		37.4629		41.6422		39.9726		10886.4133		37.9966		41.8939		40.2194												R4		2500		1.2		3000		42		3,064		2.13%		41		2,813		-6.23%		-8.18%		41		3,069		2.29%		0.16%

						32		10780.0773		37.0469		41.3343		39.7067		9331.952		37.62		41.7516		40.1008

						33		9367.112		36.6377		41.0271		39.4586		8083.7174		37.2467		41.5999		39.9544		8083.717354		37.2467

						34		8199.296		36.2157		40.8329		39.2871		6994.12		36.8549		41.296		39.6859

						35		7234.256		35.796		40.6893		39.1863		6120.6214		36.4593		41.1209		39.5331

						36		6373.1547		35.3599		40.4892		39.0133		5333.5813		36.0501		40.7987		39.2517

						37		5627.8933		34.917		40.3456		38.9134		4697.576		35.6288		40.7742		39.2353		4940.359983		35.7681123333

						38		4974.1253		34.4582		40.1379		38.7333		4108.5973		35.2025		40.4382		38.9495

						39		4409.92		34.0087		40.0158		38.6352		3636.5974		34.7694		40.4106		38.9328

						40		3902.4187		33.5468		39.7928		38.4431		3179.3813		34.3215		40.0694		38.6604

						41		3463.376		33.0815		39.64		38.3406		2813.144		33.8711		40.024		38.608		3068.7253276667		34.160304

						42		3063.9173		32.615		39.3934		38.1287		2465.3813		33.4174		39.6799		38.3358

						43		2717.7333		32.1417		39.2232		38.0263		2176.7227		32.9564		39.524		38.2158









Drums(100fps)

HM-16.9	25715.312000000002	21077.021400000001	17528.648000000001	14794.9334	12555.5573	10780.077300000001	9367.1119999999992	8199.2960000000003	7234.2560000000003	6373.1547	5627.8932999999997	4974.1252999999997	4409.92	3902.4187000000002	3463.3760000000002	3063.9173000000001	2717.7332999999999	39.086500000000001	38.689799999999998	38.280900000000003	37.878999999999998	37.462899999999998	37.046900000000001	36.637700000000002	36.215699999999998	35.795999999999999	35.359900000000003	34.917000000000002	34.458199999999998	34.008699999999997	33.546799999999998	33.081499999999998	32.615000000000002	32.1417	JEM-3.0	23263.56	18827.576000000001	15514.48	12858.5653	10886.4133	9331.9519999999993	8083.7174000000005	6994.12	6120.6214	5333.5812999999998	4697.576	4108.5973000000004	3636.5974000000001	3179.3813	2813.1439999999998	2465.3813	2176.7226999999998	39.478299999999997	39.106400000000001	38.740200000000002	38.367400000000004	37.996600000000001	37.619999999999997	37.246699999999997	36.854900000000001	36.459299999999999	36.0501	35.628799999999998	35.202500000000001	34.769399999999997	34.3215	33.871099999999998	33.417400000000001	32.956400000000002	HM RPs	21077.021400000001	14794.9334	8199.2960000000003	4974.1252999999997	3063.9173000000001	38.689799999999998	37.878999999999998	36.215699999999998	34.458199999999998	32.615000000000002	JEM RPs	18827.576000000001	12858.5653	8083.7174000000005	4697.576	2813.1439999999998	39.106400000000001	38.367400000000004	37.246699999999997	35.628799999999998	33.871099999999998	JEM QPadj RPs	20426.509314333332	14690.610685333333	8083.7173540000013	4940.3599829999994	3068.7253276666665	39.229601333333342	38.614415666666673	37.246699999999997	35.768112333333335	34.160304000000004	bitrate [kbps]



Y psnr [dB]







Drums(100fps)x1.5

						QP		HM-16.9								JEM-3.0								JEM-3.0 QPAdj												target		scale		scaled_target		QP		HM-16.9		(diff to target)		JEM-3.0		(diff to target)		(diff anchor vs test)		JEM-3.0(QPfloat)		(diff to target)		(diff anchor vs test)

						27		25715.312		39.0865		42.5889		40.7865		23263.56		39.4783		42.8385		41.0768		23263.5599873333		39.4783								R0		18000		1.5		27000		27		25,715		-4.76%		23,264		-13.84%		-9.53%		23,264		-13.84%		-9.53%

						28		21077.0214		38.6898		42.3245		40.5604		18827.576		39.1064		42.6846		40.9348												R1		12000		1.5		18000		29		17,529		-2.62%		15,514		-13.81%		-11.49%		17,788		-1.18%		1.48%

						29		17528.648		38.2809		42.1252		40.386		15514.48		38.7402		42.4353		40.7077		17788.4026783333		38.9808233333								R2		7000		1.5		10500		32		10,780		2.67%		10,886		3.68%		0.99%		10,405		-0.91%		-3.48%

						30		14794.9334		37.879		41.9463		40.2281		12858.5653		38.3674		42.1578		40.4559												R3		4000		1.5		6000		36		6,373		6.22%		6,121		2.01%		-3.96%		6,461		7.68%		1.37%

						31		12555.5573		37.4629		41.6422		39.9726		10886.4133		37.9966		41.8939		40.2194		10404.9439796667		37.8670706667								R4		2500		1.5		3750		40		3,902		4.06%		3,637		-3.02%		-6.81%		3,965		5.73%		1.60%

						32		10780.0773		37.0469		41.3343		39.7067		9331.952		37.62		41.7516		40.1008

						33		9367.112		36.6377		41.0271		39.4586		8083.7174		37.2467		41.5999		39.9544

						34		8199.296		36.2157		40.8329		39.2871		6994.12		36.8549		41.296		39.6859

						35		7234.256		35.796		40.6893		39.1863		6120.6214		36.4593		41.1209		39.5331		6460.5013413333		36.5902163333

						36		6373.1547		35.3599		40.4892		39.0133		5333.5813		36.0501		40.7987		39.2517

						37		5627.8933		34.917		40.3456		38.9134		4697.576		35.6288		40.7742		39.2353

						38		4974.1253		34.4582		40.1379		38.7333		4108.5973		35.2025		40.4382		38.9495

						39		4409.92		34.0087		40.0158		38.6352		3636.5974		34.7694		40.4106		38.9328		3964.8266743333		35.04641

						40		3902.4187		33.5468		39.7928		38.4431		3179.3813		34.3215		40.0694		38.6604

						41		3463.376		33.0815		39.64		38.3406		2813.144		33.8711		40.024		38.608

						42		3063.9173		32.615		39.3934		38.1287		2465.3813		33.4174		39.6799		38.3358

						43		2717.7333		32.1417		39.2232		38.0263		2176.7227		32.9564		39.524		38.2158
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Drums(100fps)

HM-16.9	25715.312000000002	21077.021400000001	17528.648000000001	14794.9334	12555.5573	10780.077300000001	9367.1119999999992	8199.2960000000003	7234.2560000000003	6373.1547	5627.8932999999997	4974.1252999999997	4409.92	3902.4187000000002	3463.3760000000002	3063.9173000000001	2717.7332999999999	39.086500000000001	38.689799999999998	38.280900000000003	37.878999999999998	37.462899999999998	37.046900000000001	36.637700000000002	36.215699999999998	35.795999999999999	35.359900000000003	34.917000000000002	34.458199999999998	34.008699999999997	33.546799999999998	33.081499999999998	32.615000000000002	32.1417	JEM-3.0	23263.56	18827.576000000001	15514.48	12858.5653	10886.4133	9331.9519999999993	8083.7174000000005	6994.12	6120.6214	5333.5812999999998	4697.576	4108.5973000000004	3636.5974000000001	3179.3813	2813.1439999999998	2465.3813	2176.7226999999998	39.478299999999997	39.106400000000001	38.740200000000002	38.367400000000004	37.996600000000001	37.619999999999997	37.246699999999997	36.854900000000001	36.459299999999999	36.0501	35.628799999999998	35.202500000000001	34.769399999999997	34.3215	33.871099999999998	33.417400000000001	32.956400000000002	HM RPs	25715.312000000002	17528.648000000001	10780.077300000001	6373.1547	3902.4187000000002	39.086500000000001	38.280900000000003	37.046900000000001	35.359900000000003	33.546799999999998	JEM RPs	23263.56	15514.48	10886.4133	6120.6214	3636.5974000000001	39.478299999999997	38.740200000000002	37.996600000000001	36.459299999999999	34.769399999999997	JEM QPfloat RPs	23263.559987333334	17788.402678333336	10404.943979666667	6460.5013413333336	3964.8266743333334	39.478299999999997	38.980823333333333	37.86707066666667	36.590216333333331	35.046410000000002	bitrate [kbps]



Y psnr [dB]
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log_jem_drums100_by ras

		task		task_index		name		qp		bitrate		y_psnr		u_psnr		v_psnr		yuv_psnr		y_ssim		u_ssim		v_ssim		yuv_ssim		y_msssim		u_msssim		v_msssim		yuv_msssim		enc_time		dec_time		dec_errors

		27		0		2620167.9964		3822.5857																HM				JEM				JEM(qpadj)

		27		1		2195619.2005		3785.8705														28		21,077		28		18,828		27 3/4		20426.5093143333

		27		2		1993894.3997		3802.0275				39.478264										30		14,795		30		12,859		29 1/2		14690.6106853333

		27		3		169386.3996		432.9955		23263.5599873333		23263.5599873333										34		8,199		33		8,084		33		8083.717354

		28		0		2140488.0002		3785.6287														38		4,974		37		4,698		36 3/4		4940.359983

		28		1		1774721.5999		3749.8193														42		3,064		41		2,813		40 1/2		3068.7253276667

		28		2		1602783.1984		3767.0915				39.2296013333

		28		3		130279.9996		429.3839		18827.5759936667		20426.5093143333		20261.6346646667

		29		0		1771931.9994		3748.9142														27		25715.312		27		23263.56				23263.5599873333

		29		1		1461100.8013		3714.3596														29		17528.648		29		15514.48				17788.4026783333

		29		2		1316910.4034		3732.7025				38.9808233333										31		10780.0773		32		10886.4133				10404.9439796667

		29		3		104400.8		426.0965		15514.4800136667		17788.4026783333										35		6373.1547		36		6120.6214				6460.5013413333

		30		0		1475750.3952		3710.9969														39		3902.4187		40		3636.5974				3964.8266743333

		30		1		1207668.7998		3678.1601

		30		2		1089436.0045		3698.224				38.6144156667								Frames to Encode		IP		Switch POC		QP		GOP

		30		3		84714.4004		422.8269		12858.565333		14690.6106853333		14527.2079996667						300		97		96		27		16		96		96		27.0103092784						x1.2				x1.5

		31		0		1251315.9953		3673.9817														97		95				16		95		96		27.0103092784						JEM3.0 int		JEM3.0 flt		JEM3.0 int		JEM3.0 flt

		31		1		1021568.8012		3642.0641														97		94				16		94		96		27.0103092784						-30.48%		-30.08%		-29.83%		-28.96%

		31		2		921587.2019		3663.4471				37.8670706667										97		93				16		93		96		27.0103092784

		31		3		71452		419.4823		10886.413328		10404.9439796667										97		92				16		92		96		27.0103092784

		32		0		1077621.597		3636.239														97		91				16		91		96		27.0103092784						kbps		Y Psnr		U Psnr		V Psnr		kbps		Y Psnr		U Psnr		V Psnr		kbps		Y Psnr		U Psnr		V Psnr				Y Psnr		U Psnr		V Psnr		Y Psnr		U Psnr		V Psnr

		32		1		873365.5968		3605.6977														97		90				16		90		96		27.0103092784						21077.02		38.69						18827.58		39.11						20426.51		39.23								-30.48%		ERROR:#VALUE!		ERROR:#VALUE!		-30.08%		ERROR:#VALUE!		ERROR:#VALUE!

		32		2		788351.9974		3628.2249														97		89				16		89		96		27.0103092784						14794.93		37.88						12858.57		38.37						14690.61		38.61

		32		3		60246.4		415.8505		9331.9519706667		9910.9332983333										97		88				16		88		96		27.0103092784						8199.30		36.22						8083.72		37.25						8083.72		37.25

		33		0		934479.2014		3598.9037														97		87				16		87		80		27.175257732						4974.13		34.46						4697.58		35.63						4940.36		35.77

		33		1		755741.6017		3569.5177														97		86				16		86		80		27.175257732

		33		2		682837.6027		3593.3021														97		85				16		85		80		27.175257732

		33		3		52056.8004		412.2787		8083.717354		8083.717354										97		84				16		84		80		27.175257732

		34		0		809995.9974		3560.0552														97		83				16		83		80		27.175257732

		34		1		653706.4044		3531.6011														97		82				16		82		80		27.175257732

		34		2		589507.203		3556.3937														97		81				16		81		80		27.175257732

		34		3		45026.4		408.4134		6994.120016		6994.120016										97		80				16		80		80		27.175257732

		35		0		708032.003		3520.7702														97		79				16		79		80		27.175257732

		35		1		572408.8041		3492.7735														97		78				16		78		80		27.175257732

		35		2		516441.6005		3519.7876				36.5902163333										97		77				16		77		80		27.175257732

		35		3		39304.0004		404.4486		6120.62136		6460.5013413333		6731.4933423333								97		76				16		76		80		27.175257732

		36		0		617649.5952		3480.9517														97		75				16		75		80		27.175257732

		36		1		497304.004		3452.9139														97		74				16		74		80		27.175257732

		36		2		450800.003		3480.7773														97		73				16		73		80		27.175257732

		36		3		34320.7996		400.3993		5333.5813393333												97		72				16		72		80		27.175257732

		37		0		544814.4001		3439.1447														97		71				16		71		64		27.3402061856

		37		1		437357.5977		3411.939														97		70				16		70		64		27.3402061856

		37		2		396953.6016		3441.379				35.7681123333										97		7				16		7		0		28

		37		3		30147.2004		396.164		4697.5759993333		4940.359983		4890.9760013333								97		8				16		8		16		27.8350515464

		38		0		475849.602		3397.1146														97		9				16		9		16		27.8350515464

		38		1		382095.2018		3370.788														97		10				16		10		16		27.8350515464

		38		2		348371.9972		3401.2348														97		11				16		11		16		27.8350515464

		38		3		26262.4		391.6207		4108.5973366667												97		12				16		12		16		27.8350515464

		39		0		421768.804		3355.2397														97		13				16		13		16		27.8350515464

		39		1		337707.2034		3329.5622														97		14				16		14		16		27.8350515464

		39		2		308350.3981		3358.8806				35.04641										97		15				16		15		16		27.8350515464

		39		3		23152.8004		387.1398		3636.597353		3964.8266743333										97		16				16		16		16		27.8350515464

		40		0		368654.3976		3311.6188														97		17				16		17		16		27.8350515464

		40		1		294668.7975		3285.2824														97		18				16		18		16		27.8350515464

		40		2		270172.0026		3317.1698														97		19				16		19		16		27.8350515464

		40		3		20319.2		382.3873		3179.3813256667												97		20				16		20		16		27.8350515464

		41		0		325832.0016		3267.5711														97		21				16		21		16		27.8350515464

		41		1		260816.8007		3242.5752														97		22				16		22		16		27.8350515464

		41		2		239546.4032		3273.8021				34.160304										97		23				16		23		16		27.8350515464

		41		3		17748		377.3879		2813.1440183333		3068.7253276667		3036.6400056667								97		24				16		24		32		27.6701030928

		42		0		285325.597		3224.4061														97		25				16		25		32		27.6701030928

		42		1		228571.2008		3198.4546														97		26				16		26		32		27.6701030928

		42		2		210117.598		3230.0363														97		27				16		27		32		27.6701030928

		42		3		15600.0004		372.327		2465.3813206667												97		28				16		28		32		27.6701030928

		43		0		252107.2001		3179.1168														97		29				16		29		32		27.6701030928

		43		1		201291.2009		3154.1267														97		30				16		30		32		27.6701030928

		43		2		185807.9991		3186.2181														97		31				16		31		32		27.6701030928

		43		3		13810.3996		367.448		2176.7226656667												97		32				16		32		32		27.6701030928

																						97		33				16		33		32		27.6701030928

																						97		34				16		34		32		27.6701030928

																						97		35				16		35		32		27.6701030928

																						97		36				16		36		32		27.6701030928

																						97		37				16		37		32		27.6701030928






Drums(100fps)

						QP		HM-16.9								JEM-3.0								JEM-3.0 QPAdj												target		scale		scaled_target		QP		HM-16.9		(diff to target)		QP		JEM-3.0		(diff to target)		(diff anchor vs test)		QP		JEM-3.0(adj)		(diff to target)		(diff anchor vs test)

						27		25715.312		39.0865		42.5889		40.7865		23263.56		39.4783		42.8385		41.0768												R0		18000		1.2		21600		28		21,077		-2.42%		28		18,828		-12.84%		-10.67%		28		20,427		-5.43%		-3.09%

						28		21077.0214		38.6898		42.3245		40.5604		18827.576		39.1064		42.6846		40.9348		20426.5093143333		39.2296013333								R1		12000		1.2		14400		30		14,795		2.74%		30		12,859		-10.70%		-13.09%		30		14,691		2.02%		-0.71%

						29		17528.648		38.2809		42.1252		40.386		15514.48		38.7402		42.4353		40.7077												R2		7000		1.2		8400		34		8,199		-2.39%		33		8,084		-3.77%		-1.41%		33		8,084		-3.77%		-1.41%

						30		14794.9334		37.879		41.9463		40.2281		12858.5653		38.3674		42.1578		40.4559		14690.6106853333		38.6144156667								R3		4000		1.2		4800		38		4,974		3.63%		37		4,698		-2.13%		-5.56%		37		4,940		2.92%		-0.68%

						31		12555.5573		37.4629		41.6422		39.9726		10886.4133		37.9966		41.8939		40.2194												R4		2500		1.2		3000		42		3,064		2.13%		41		2,813		-6.23%		-8.18%		41		3,069		2.29%		0.16%

						32		10780.0773		37.0469		41.3343		39.7067		9331.952		37.62		41.7516		40.1008

						33		9367.112		36.6377		41.0271		39.4586		8083.7174		37.2467		41.5999		39.9544		8083.717354		37.2467

						34		8199.296		36.2157		40.8329		39.2871		6994.12		36.8549		41.296		39.6859

						35		7234.256		35.796		40.6893		39.1863		6120.6214		36.4593		41.1209		39.5331

						36		6373.1547		35.3599		40.4892		39.0133		5333.5813		36.0501		40.7987		39.2517

						37		5627.8933		34.917		40.3456		38.9134		4697.576		35.6288		40.7742		39.2353		4940.359983		35.7681123333

						38		4974.1253		34.4582		40.1379		38.7333		4108.5973		35.2025		40.4382		38.9495

						39		4409.92		34.0087		40.0158		38.6352		3636.5974		34.7694		40.4106		38.9328

						40		3902.4187		33.5468		39.7928		38.4431		3179.3813		34.3215		40.0694		38.6604

						41		3463.376		33.0815		39.64		38.3406		2813.144		33.8711		40.024		38.608		3068.7253276667		34.160304

						42		3063.9173		32.615		39.3934		38.1287		2465.3813		33.4174		39.6799		38.3358

						43		2717.7333		32.1417		39.2232		38.0263		2176.7227		32.9564		39.524		38.2158









		kbps		Y Psnr		U Psnr		V Psnr		kbps		Y Psnr		U Psnr		V Psnr		Y Psnr		U Psnr		V Psnr

		21077.02		38.69		42.32		40.56		18827.58		39.11		42.68		40.93		-30.48%		-99.69%		-99.66%

		14794.93		37.88		41.95		40.23		12858.57		38.37		42.16		40.46

		8199.30		36.22		40.83		39.29		8083.72		37.25		41.60		39.95

		4974.13		34.46		40.14		38.73		4697.58		35.63		40.77		39.24

										kbps		Y Psnr		U Psnr		V Psnr		Y Psnr		U Psnr		V Psnr

										20426.51		39.23		0.00		0.00		-30.08%		ERROR:#VALUE!		ERROR:#VALUE!

										14690.61		38.61		0.00		0.00

										8083.72		37.25		0.00		0.00

										4940.36		35.77		0.00		0.00



Drums(100fps)

HM-16.9	25715.312000000002	21077.021400000001	17528.648000000001	14794.9334	12555.5573	10780.077300000001	9367.1119999999992	8199.2960000000003	7234.2560000000003	6373.1547	5627.8932999999997	4974.1252999999997	4409.92	3902.4187000000002	3463.3760000000002	3063.9173000000001	2717.7332999999999	39.086500000000001	38.689799999999998	38.280900000000003	37.878999999999998	37.462899999999998	37.046900000000001	36.637700000000002	36.215699999999998	35.795999999999999	35.359900000000003	34.917000000000002	34.458199999999998	34.008699999999997	33.546799999999998	33.081499999999998	32.615000000000002	32.1417	JEM-3.0	23263.56	18827.576000000001	15514.48	12858.5653	10886.4133	9331.9519999999993	8083.7174000000005	6994.12	6120.6214	5333.5812999999998	4697.576	4108.5973000000004	3636.5974000000001	3179.3813	2813.1439999999998	2465.3813	2176.7226999999998	39.478299999999997	39.106400000000001	38.740200000000002	38.367400000000004	37.996600000000001	37.619999999999997	37.246699999999997	36.854900000000001	36.459299999999999	36.0501	35.628799999999998	35.202500000000001	34.769399999999997	34.3215	33.871099999999998	33.417400000000001	32.956400000000002	HM RPs	21077.021400000001	14794.9334	8199.2960000000003	4974.1252999999997	3063.9173000000001	38.689799999999998	37.878999999999998	36.215699999999998	34.458199999999998	32.615000000000002	JEM RPs	18827.576000000001	12858.5653	8083.7174000000005	4697.576	2813.1439999999998	39.106400000000001	38.367400000000004	37.246699999999997	35.628799999999998	33.871099999999998	JEM QPfloat RPs	20426.509314333332	14690.610685333333	8083.7173540000013	4940.3599829999994	3068.7253276666665	39.229601333333342	38.614415666666673	37.246699999999997	35.768112333333335	34.160304000000004	bitrate [kbps]



Y psnr [dB]







Drums(100fps)x1.5

						QP		HM-16.9								JEM-3.0								JEM-3.0 QPAdj												target		scale		scaled_target		QP		HM-16.9		(diff to target)		QP		JEM-3.0		(diff to target)		(diff anchor vs test)		QP		JEM-3.0(QPfloat)		(diff to target)		(diff anchor vs test)

						27		25715.312		39.0865		42.5889		40.7865		23263.56		39.4783		42.8385		41.0768		23263.5599873333		39.4783								R0		18000		1.5		27000		27		25,715		-4.76%		27		23,264		-13.84%		-9.53%		27		23,264		-13.84%		-9.53%

						28		21077.0214		38.6898		42.3245		40.5604		18827.576		39.1064		42.6846		40.9348												R1		12000		1.5		18000		29		17,529		-2.62%		29		15,514		-13.81%		-11.49%		29		17,788		-1.18%		1.48%

						29		17528.648		38.2809		42.1252		40.386		15514.48		38.7402		42.4353		40.7077		17788.4026783333		38.9808233333								R2		7000		1.5		10500		32		10,780		2.67%		31		10,886		3.68%		0.99%		31		10,405		-0.91%		-3.48%

						30		14794.9334		37.879		41.9463		40.2281		12858.5653		38.3674		42.1578		40.4559												R3		4000		1.5		6000		36		6,373		6.22%		35		6,121		2.01%		-3.96%		35		6,461		7.68%		1.37%

						31		12555.5573		37.4629		41.6422		39.9726		10886.4133		37.9966		41.8939		40.2194		10404.9439796667		37.8670706667								R4		2500		1.5		3750		40		3,902		4.06%		39		3,637		-3.02%		-6.81%		39		3,965		5.73%		1.60%

						32		10780.0773		37.0469		41.3343		39.7067		9331.952		37.62		41.7516		40.1008

						33		9367.112		36.6377		41.0271		39.4586		8083.7174		37.2467		41.5999		39.9544

						34		8199.296		36.2157		40.8329		39.2871		6994.12		36.8549		41.296		39.6859

						35		7234.256		35.796		40.6893		39.1863		6120.6214		36.4593		41.1209		39.5331		6460.5013413333		36.5902163333

						36		6373.1547		35.3599		40.4892		39.0133		5333.5813		36.0501		40.7987		39.2517

						37		5627.8933		34.917		40.3456		38.9134		4697.576		35.6288		40.7742		39.2353

						38		4974.1253		34.4582		40.1379		38.7333		4108.5973		35.2025		40.4382		38.9495

						39		4409.92		34.0087		40.0158		38.6352		3636.5974		34.7694		40.4106		38.9328		3964.8266743333		35.04641

						40		3902.4187		33.5468		39.7928		38.4431		3179.3813		34.3215		40.0694		38.6604

						41		3463.376		33.0815		39.64		38.3406		2813.144		33.8711		40.024		38.608

						42		3063.9173		32.615		39.3934		38.1287		2465.3813		33.4174		39.6799		38.3358

						43		2717.7333		32.1417		39.2232		38.0263		2176.7227		32.9564		39.524		38.2158









		kbps		Y Psnr		U Psnr		V Psnr		kbps		Y Psnr		U Psnr		V Psnr		Y Psnr		U Psnr		V Psnr

		25715.31		39.09		42.59		40.79		23263.56		39.48		42.84		41.08		-29.83%		-99.75%		-99.72%

		17528.65		38.28		42.13		40.39		15514.48		38.74		42.44		40.71

		10780.08		37.05		41.33		39.71		10886.41		38.00		41.89		40.22

		6373.15		35.36		40.49		39.01		6120.62		36.46		41.12		39.53

										kbps		Y Psnr		U Psnr		V Psnr		Y Psnr		U Psnr		V Psnr

										23263.56		39.48		0.00		0.00		-28.96%		ERROR:#VALUE!		ERROR:#VALUE!

										17788.40		38.98		0.00		0.00

										10404.94		37.87		0.00		0.00

										6460.50		36.59		0.00		0.00
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Drums(100fps)

HM-16.9	25715.312000000002	21077.021400000001	17528.648000000001	14794.9334	12555.5573	10780.077300000001	9367.1119999999992	8199.2960000000003	7234.2560000000003	6373.1547	5627.8932999999997	4974.1252999999997	4409.92	3902.4187000000002	3463.3760000000002	3063.9173000000001	2717.7332999999999	39.086500000000001	38.689799999999998	38.280900000000003	37.878999999999998	37.462899999999998	37.046900000000001	36.637700000000002	36.215699999999998	35.795999999999999	35.359900000000003	34.917000000000002	34.458199999999998	34.008699999999997	33.546799999999998	33.081499999999998	32.615000000000002	32.1417	JEM-3.0	23263.56	18827.576000000001	15514.48	12858.5653	10886.4133	9331.9519999999993	8083.7174000000005	6994.12	6120.6214	5333.5812999999998	4697.576	4108.5973000000004	3636.5974000000001	3179.3813	2813.1439999999998	2465.3813	2176.7226999999998	39.478299999999997	39.106400000000001	38.740200000000002	38.367400000000004	37.996600000000001	37.619999999999997	37.246699999999997	36.854900000000001	36.459299999999999	36.0501	35.628799999999998	35.202500000000001	34.769399999999997	34.3215	33.871099999999998	33.417400000000001	32.956400000000002	HM RPs	25715.312000000002	17528.648000000001	10780.077300000001	6373.1547	3902.4187000000002	39.086500000000001	38.280900000000003	37.046900000000001	35.359900000000003	33.546799999999998	JEM RPs	23263.56	15514.48	10886.4133	6120.6214	3636.5974000000001	39.478299999999997	38.740200000000002	37.996600000000001	36.459299999999999	34.769399999999997	JEM QPfloat RPs	23263.559987333334	17788.402678333336	10404.943979666667	6460.5013413333336	3964.8266743333334	39.478299999999997	38.980823333333333	37.86707066666667	36.590216333333331	35.046410000000002	bitrate [kbps]



Y psnr [dB]
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