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Abstract
As JCTVC-C168 pointed out, it is important to test more variety of test materials during the development of HEVC. The current test sequences are similar. For example, a lot of panning sequences is included. New test materials to cover more variety of scenes should be collected. In this contribution, we report the coding performance of existing test materials of VCEG/MPEG, as a starting point of the discussion. The coding performance is compared with high profile by JM 17.2.
1 Experiments 
HM 0.9 is compared with high profile results using JM 17.2. HM conditions are the same as anchor conditions (both random access and low delay) defined by JCTVC-C500. 
The HM coding performance is compared with JM for high efficiency and low complexity, and of intra-only, random-access, and low-delay cases.

The parameter settings are as Table 1. QP is set to 22, 27, 32, and 37.

	Sequence name
	size
	Frame count
	Frame rate
	Random access
	Low-delay

	CrowdRun
	1920x1080
	100
	50fps
	X
	X

	ParkJoy
	1920x1080
	100
	50fps
	X
	X

	DucksTakeOff
	1920x1080
	100
	50fps
	X
	X

	InToTree
	1920x1080
	100
	50fps
	X
	X

	OldTownCross
	1920x1080
	100
	50fps
	X
	X

	blue_sky
	1920x1080
	100
	50fps
	X
	X

	pedestrian
	1920x1080
	100
	25fps
	X
	X

	riverbed
	1920x1080
	100
	25fps
	X
	X

	rush_hour
	1920x1080
	100
	25fps
	X
	X

	station2
	1920x1080
	100
	25fps
	X
	X

	sunflower
	1920x1080
	100
	25fps
	X
	X

	toys_and_calendar
	1920x1080
	100
	25fps
	X
	X

	tractor
	1920x1080
	100
	25fps
	X
	X

	shuttlestart
	1280x720
	100
	60fps
	X
	X

	shields
	1280x720
	100
	60fps
	X
	X

	sheriff
	1280x720
	100
	60fps
	X
	X

	raven
	1280x720
	100
	60fps
	X
	X

	night
	1280x720
	100
	60fps
	X
	X

	jets
	1280x720
	100
	60fps
	X
	X

	harbour
	1280x720
	100
	60fps
	X
	X

	crew
	1280x720
	100
	60fps
	X
	X

	city
	1280x720
	100
	60fps
	X
	X

	bigships
	1280x720
	100
	60fps
	X
	X


Table 1: Test sequences
1.1 Performance

As objective quality performance measure, BD-Rates are computed the basis of fitting 4 test points with the three order polynomial. The results are summarized in Table 2, Table 3, Table 4 and Table 5. Figure 1, Figure 2, Figure 3 and Figure 4 show BD-Rate for each test sequence.

	　
	Y BD SNR (db)
	Y BD Bit Rate (%)
	U BD SNR (db)
	U BD Bit Rate (%)
	V BD SNR (db)
	V BD Bit Rate (%)

	CrowdRun
	0.0 
	1.2 
	-0.3 
	7.8 
	-0.3 
	10.4 

	ParkJoy
	-0.1 
	1.6 
	-0.2 
	5.1 
	-0.4 
	15.6 

	DucksTakeOff
	0.4 
	-11.3 
	0.9 
	-25.1 
	0.2 
	-13.6 

	InToTree
	0.3 
	-14.2 
	0.1 
	-8.9 
	0.1 
	-6.2 

	OldTownCross
	0.4 
	-14.0 
	0.1 
	-8.2 
	0.1 
	-6.1 

	blue_sky
	1.0 
	-24.1 
	0.4 
	-10.2 
	0.3 
	-8.6 

	pedestrian_area
	0.8 
	-20.9 
	0.3 
	-10.1 
	0.4 
	-10.9 

	riverbed
	0.2 
	-4.4 
	-0.3 
	9.4 
	0.0 
	-0.5 

	rush_hour
	1.1 
	-33.7 
	0.0 
	1.2 
	0.4 
	-11.8 

	station2
	1.4 
	-36.7 
	0.3 
	-16.8 
	0.4 
	-19.1 

	sunflower
	2.1 
	-44.9 
	0.5 
	-11.7 
	0.2 
	-6.3 

	toys_and_calendar
	0.9 
	-34.3 
	0.4 
	-23.8 
	0.6 
	-23.4 

	tractor
	1.0 
	-23.3 
	0.2 
	-9.1 
	0.1 
	-2.7 

	shuttlestart
	0.8 
	-27.6 
	1.1 
	-42.7 
	0.9 
	-48.8 

	shields
	0.7 
	-23.9 
	0.5 
	-21.1 
	0.4 
	-21.4 

	sheriff
	0.4 
	-12.1 
	-0.3 
	15.7 
	-0.1 
	4.0 

	raven
	1.3 
	-31.6 
	0.0 
	-0.7 
	0.1 
	-5.8 

	night
	0.4 
	-11.4 
	0.2 
	-5.0 
	0.0 
	0.3 

	jets
	1.2 
	-42.7 
	1.0 
	-33.8 
	1.2 
	-42.1 

	harbour
	0.4 
	-9.9 
	-0.4 
	21.7 
	-0.5 
	25.9 

	crew
	0.5 
	-20.2 
	0.5 
	-27.3 
	0.4 
	-17.0 

	city
	0.5 
	-14.2 
	0.0 
	-2.2 
	-0.1 
	4.8 

	bigships
	0.4 
	-13.5 
	0.1 
	-4.5 
	-0.1 
	8.4 


Table 2: Low delay (Low complexity)
	　
	Y BD SNR (db)
	Y BD Bit Rate (%)
	U BD SNR (db)
	U BD Bit Rate (%)
	V BD SNR (db)
	V BD Bit Rate (%)

	CrowdRun
	0.7 
	-14.7 
	-0.2 
	3.0 
	-0.2 
	4.7 

	ParkJoy
	0.8 
	-13.7 
	-0.1 
	2.3 
	-0.4 
	14.1 

	DucksTakeOff
	1.1 
	-28.6 
	1.3 
	-35.1 
	0.3 
	-18.5 

	InToTree
	0.6 
	-24.4 
	0.1 
	-12.6 
	0.1 
	-21.1 

	OldTownCross
	0.9 
	-40.6 
	0.3 
	-34.7 
	0.4 
	-35.7 

	blue_sky
	2.1 
	-42.4 
	1.5 
	-32.8 
	1.1 
	-29.3 

	pedestrian_area
	1.5 
	-35.1 
	0.4 
	-14.3 
	0.5 
	-14.8 

	riverbed
	1.2 
	-24.5 
	-0.1 
	-0.6 
	0.0 
	-3.2 

	rush_hour
	1.5 
	-43.7 
	-0.2 
	7.6 
	0.2 
	-6.0 

	station2
	2.5 
	-55.1 
	0.8 
	-34.5 
	1.1 
	-38.3 

	sunflower
	3.2 
	-61.0 
	1.8 
	-37.1 
	1.3 
	-31.4 

	toys_and_calendar
	1.4 
	-48.7 
	0.7 
	-40.5 
	1.1 
	-39.9 

	tractor
	1.8 
	-38.6 
	0.5 
	-18.2 
	0.3 
	-11.2 

	shuttlestart
	1.6 
	-46.8 
	1.2 
	-47.4 
	0.8 
	-45.5 

	shields
	1.7 
	-52.3 
	1.3 
	-52.9 
	1.5 
	-56.2 

	sheriff
	0.9 
	-27.6 
	0.0 
	-1.0 
	0.4 
	-20.9 

	raven
	2.1 
	-47.4 
	0.2 
	-8.1 
	0.4 
	-17.1 

	night
	1.0 
	-22.8 
	0.2 
	-6.9 
	0.0 
	0.3 

	jets
	2.0 
	-60.6 
	2.0 
	-54.0 
	1.9 
	-59.0 

	harbour
	1.1 
	-24.3 
	-0.7 
	33.7 
	-0.7 
	36.7 

	crew
	1.1 
	-38.5 
	0.5 
	-29.4 
	0.4 
	-16.8 

	city
	1.5 
	-41.5 
	0.4 
	-27.1 
	0.3 
	-19.0 

	bigships
	1.1 
	-34.7 
	0.4 
	-26.4 
	0.4 
	-26.8 


Table 3: Low delay (high complexity)
	　
	Y BD SNR (db)
	Y BD Bit Rate (%)
	U BD SNR (db)
	U BD Bit Rate (%)
	V BD SNR (db)
	V BD Bit Rate (%)

	CrowdRun
	0.5 
	-10.9 
	0.2 
	-7.1 
	0.2 
	-6.2 

	ParkJoy
	0.4 
	-9.0 
	0.2 
	-6.4 
	0.1 
	-4.3 

	DucksTakeOff
	0.7 
	-22.3 
	0.6 
	-21.9 
	0.4 
	-21.5 

	InToTree
	0.6 
	-35.7 
	0.3 
	-30.4 
	0.3 
	-32.8 

	OldTownCross
	0.6 
	-37.5 
	0.3 
	-30.5 
	0.4 
	-29.5 

	blue_sky
	1.8 
	-34.3 
	1.0 
	-23.9 
	1.1 
	-26.8 

	pedestrian_area
	1.2 
	-30.0 
	0.6 
	-23.0 
	0.7 
	-20.1 

	riverbed
	0.6 
	-12.2 
	-0.6 
	31.4 
	-0.1 
	9.2 

	rush_hour
	1.3 
	-37.2 
	0.5 
	-23.1 
	0.8 
	-26.9 

	station2
	-0.6 
	11.5 
	1.8 
	-46.2 
	0.6 
	-19.6 

	sunflower
	5.0 
	-74.1 
	0.0 
	-4.9 
	1.1 
	-32.0 

	toys_and_calendar
	1.5 
	-48.2 
	0.5 
	-38.3 
	1.2 
	-40.5 

	tractor
	1.7 
	-38.5 
	1.0 
	-32.9 
	1.0 
	-31.9 

	shuttlestart
	1.1 
	-34.5 
	1.3 
	-42.9 
	0.9 
	-41.0 

	shields
	0.8 
	-25.7 
	0.5 
	-20.2 
	0.6 
	-22.4 

	sheriff
	0.8 
	-26.2 
	0.5 
	-21.3 
	0.7 
	-28.4 

	raven
	1.9 
	-41.8 
	0.6 
	-24.7 
	0.8 
	-28.2 

	night
	0.9 
	-22.0 
	0.5 
	-16.4 
	0.4 
	-12.7 

	jets
	1.0 
	-34.5 
	1.0 
	-29.7 
	1.2 
	-34.4 

	harbour
	0.9 
	-22.1 
	0.3 
	-11.3 
	0.2 
	-9.5 

	crew
	1.0 
	-36.2 
	0.7 
	-37.6 
	1.0 
	-34.4 

	city
	1.0 
	-27.1 
	0.5 
	-20.5 
	0.3 
	-15.0 

	bigships
	0.8 
	-25.6 
	0.7 
	-29.0 
	0.4 
	-22.0 


Table 4: Random access (low complexity)

	　
	Y BD SNR (db)
	Y BD Bit Rate (%)
	U BD SNR (db)
	U BD Bit Rate (%)
	V BD SNR (db)
	V BD Bit Rate (%)

	CrowdRun
	1.3 
	-26.0 
	0.5 
	-16.2 
	0.5 
	-16.5 

	ParkJoy
	1.3 
	-25.3 
	0.5 
	-15.4 
	0.3 
	-11.7 

	DucksTakeOff
	1.5 
	-42.8 
	1.2 
	-39.1 
	0.7 
	-32.5 

	InToTree
	1.0 
	-50.7 
	0.5 
	-44.8 
	0.5 
	-45.7 

	OldTownCross
	0.9 
	-52.5 
	0.5 
	-48.3 
	0.8 
	-49.4 

	blue_sky
	2.9 
	-48.9 
	2.3 
	-45.0 
	2.0 
	-44.0 

	pedestrian_area
	1.9 
	-43.7 
	0.9 
	-30.5 
	1.0 
	-28.4 

	riverbed
	1.6 
	-30.9 
	-0.4 
	17.9 
	0.0 
	4.3 

	rush_hour
	1.8 
	-48.6 
	0.6 
	-28.9 
	0.9 
	-32.7 

	station2
	0.2 
	-15.2 
	2.1 
	-55.1 
	1.1 
	-34.4 

	sunflower
	5.9 
	-81.0 
	0.6 
	-22.9 
	1.6 
	-43.6 

	toys_and_calendar
	1.9 
	-58.4 
	0.7 
	-50.1 
	1.6 
	-52.2 

	tractor
	2.6 
	-51.7 
	1.5 
	-44.1 
	1.5 
	-42.1 

	shuttlestart
	1.8 
	-50.5 
	1.5 
	-48.2 
	1.0 
	-42.1 

	shields
	1.4 
	-43.1 
	1.1 
	-40.8 
	1.2 
	-42.6 

	sheriff
	1.3 
	-40.5 
	0.8 
	-34.7 
	1.0 
	-40.4 

	raven
	2.6 
	-53.4 
	1.0 
	-33.8 
	1.2 
	-36.3 

	night
	1.4 
	-33.5 
	0.8 
	-24.4 
	0.6 
	-20.0 

	jets
	1.6 
	-51.1 
	1.7 
	-43.1 
	1.3 
	-41.9 

	harbour
	1.6 
	-36.5 
	0.5 
	-19.5 
	0.5 
	-19.0 

	crew
	1.5 
	-50.7 
	0.8 
	-41.8 
	1.1 
	-38.4 

	city
	1.9 
	-45.0 
	0.9 
	-38.3 
	0.7 
	-31.7 

	bigships
	1.5 
	-41.2 
	1.0 
	-39.4 
	0.7 
	-34.6 


Table 5: Random access (high complexity)

[image: image1]
Figure 1: Low delay (low complexity)
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Figure 2: Low delay (high complexity)
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Figure 3: Random access (low complexity)
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Figure 4: Random access (high complexity)

2 Discussions

2.1 Coding performance of HM

These results show that average coding gain is about -20.3 % with Low delay for low complexity, -37.7 % with Lowdelay for high complexity, -30.6 % with Random access for low complexity, and 45.4 with Random access for high complexity. 

It is observed that the current HM1 low complexity setting performs better than high profile of AVC.
2.2 Current test sequence in JCTVC-C500
The current test sequences used in the common test conditions defined in JCTVC-C500 is the same as the sequences used for CfP. Those sequences were selected from the point of view to conduct subjective test (except some cases, e.g. class A). Although those sequences were carefully selected, similar types of scenes are included, e.g. panning. The sequences with fast motion or complicated motion are missing. Even within the existing VCEG/MPEG sequences, we observed difficult contents, for example,
Crowd run, park joy (this is panning), night, harbour, etc

Those sequences are good to test during the development of HEVC and we propose to include those sequences. (especially crowd run (for class B) and night, harbour (for class E))
3 Conclusion

In this contribution, coding performance of HM compared with JM is reported. Although new good test materials to cover more variety of scene should be continued, we believe some of the existing sequences are good to test during the codec development. There fore we propose 
· to include Crowd run (for class B), Night and harbour (for class E)

· to continue to collect new test materials to cover variety of test sequences (especially high resolution video)
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