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Abstract
This contribution reports simulation results of CE13 test 7.5. This test is the combination of intra prediction disabled across face discontinuities (test 2.1), face-based padding of reference pictures (test 3.1.c), all in-loop filters disabled across face discontinuities (test 4.1.d), and adaptive frame packing (test 6.1). Results based on end-to-end WS-PSNR show that this combined test provides {Y, U, V} BD-rate savings of {-1.54%, -2.70%, -2.15%} and {-1.23%, -3.14%, -2.74%} over PHEC and HEC, respectively, for VTM configuration.
Introduction
Face discontinuities in the frame packed picture may yield to seam artifacts in reconstructed viewports. One of the goals of CE13 is to study removing subjective artifacts at face boundaries using normative decoding tools. The tested coding tools include modifications to intra and inter prediction, as well as in-loop filtering and projection format adaptation. This contribution reports the coding performance of HEC with intra prediction disabled across face discontinuities (test 2.1), face-based padding of reference pictures (test 3.1.c), all in-loop filters disabled across face discontinuities (test 4.1.d), and adaptive frame packing (test 6.1), as studied in CE13 test 7.5 [1].
Technical description
Please refer to [1] for the descriptions of tests 2.1, 3.1.c, 4.1.d, and 6.1.
Simulation results
The software is implemented based on BMS-2.0.1 (with fix BMS ticket #78 and #79) and 360Lib-7.0. The encoding was done under 360° video CTC [2]. The following table only report the end-to-end WS-PSNR results. Results for the other metrics can be found in the accompanying Excel spreadsheet.
Results for combined test 7.5 over PHEC and HEC are reported in Table 1.
[bookmark: _Ref508966700]Table 1. BD-rate for combined test 7.5 over PHEC and HEC.
	
	
	PHEC
	HEC

	
	
	BD-rate(Y)
	BD-rate(U)
	BD-rate(V)
	BD-rate(Y)
	BD-rate(U)
	BD-rate(V)

	Class S1
	SkateboardInLot
	-1.71%
	-2.84%
	-2.06%
	-1.74%
	-3.82%
	-3.17%

	
	ChairLift
	-2.24%
	-6.04%
	-3.12%
	-2.13%
	-6.26%
	-3.38%

	
	KiteFlite
	-0.83%
	-1.36%
	-0.49%
	-0.38%
	-1.48%
	-0.86%

	
	Harbor
	-1.17%
	-1.64%
	-1.80%
	-1.19%
	-3.11%
	-3.61%

	
	Trolley
	-1.53%
	-2.41%
	-2.39%
	-0.87%
	-2.88%
	-2.47%

	
	GasLamp
	-1.61%
	-3.38%
	-3.84%
	-1.14%
	-3.73%
	-4.29%

	Class S2
	Balboa
	-1.92%
	-3.14%
	-2.31%
	-1.80%
	-3.17%
	-2.77%

	
	Broadway
	-1.25%
	-1.92%
	-1.23%
	-1.17%
	-2.02%
	-1.78%

	
	Landing2
	-1.24%
	-3.22%
	-2.63%
	-0.74%
	-4.21%
	-3.44%

	
	BranCastle2
	-1.93%
	-1.09%
	-1.67%
	-1.13%
	-0.73%
	-1.63%

	Class S1
	-1.51%
	-2.95%
	-2.28%
	-1.24%
	-3.55%
	-2.96%

	Class S2
	-1.58%
	-2.34%
	-1.96%
	-1.21%
	-2.53%
	-2.41%

	Overall
	-1.54%
	-2.70%
	-2.15%
	-1.23%
	-3.14%
	-2.74%

	Enc Time[%]
	103%
	-

	Dec Time[%]
	113%
	113%


[bookmark: _GoBack]BD-rate savings over PHEC and HEC are around {-1.54%, -2.70%, -2.15%} and {-1.23%, -3.14%, -2.74%}, respectively. The encoding complexity is similar to that of PHEC. However, the decoding complexity is increased by 13% compared to PHEC and HEC.
Results for test 7.5 (2.1 + 3.1.c + 4.1.d + 6.1) over test 7.4 (2.1 + 3.1.c + 4.1.d) are reported in Table 2.
[bookmark: _Ref525575825]Table 2. BD-rate for test 7.5 (2.1 + 3.1.c + 4.1.d + 6.1) over test 7.4 (2.1 + 3.1.c + 4.1.d).
	
	
	Test 7.5 vs test 7.4

	
	
	BD-rate(Y)
	BD-rate(U)
	BD-rate(V)

	Class S1
	SkateboardInLot
	-0.18%
	-0.27%
	-0.45%

	
	ChairLift
	-0.14%
	-3.32%
	-0.97%

	
	KiteFlite
	-0.14%
	-0.83%
	-0.25%

	
	Harbor
	-0.49%
	-1.09%
	-1.85%

	
	Trolley
	-0.52%
	-1.37%
	-1.38%

	
	GasLamp
	-0.77%
	-2.45%
	-3.28%

	Class S2
	Balboa
	-0.23%
	-0.49%
	-0.44%

	
	Broadway
	0.01%
	-0.10%
	0.17%

	
	Landing2
	0.00%
	0.00%
	0.00%

	
	BranCastle2
	-0.08%
	1.28%
	0.94%

	Class S1
	-0.37%
	-1.56%
	-1.36%

	Class S2
	-0.07%
	0.17%
	0.17%

	Overall
	-0.25%
	-0.86%
	-0.75%

	Enc Time[%]
	-

	Dec Time[%]
	104%


Simulation results show that adaptive frame packing provides additional BD-rate savings of {-0.25%, -0.86%, -0.75%} on top of test 7.4 for a complexity increase of 4% on the decoder side.
Conclusion
This contribution reports simulation result of CE13 test 7.5, which evaluates HEC with intra prediction disabled across face discontinuities (test 2.1), face-based padding of reference pictures (test 3.1.c), all in-loop filters disabled across face discontinuities (test 4.1.d), and adaptive frame packing (test 6.1). The results show BD-rate savings of {-1.54%, -2.70%, -2.15%} and {-1.23%, -3.14%, -2.74%} over PHEC and HEC, respectively, for VTM configuration.
References
[1] [bookmark: _Ref518039731][bookmark: _Ref494987124][bookmark: _Ref470871796][bookmark: _Ref478137729]P. Hanhart, J.-L. Lin, C. Pujara, “Description of Core Experiment 13 (CE13): Coding tools for 360° omnidirectional video”, JVET-K1033, July 2018, Ljubljana, SI.
[2] [bookmark: _Ref517971822]P. Hanhart, J. Boyce, K. Choi, “JVET common test conditions and evaluation procedures for 360° video”, JVET-K1012, July 2018, Ljubljana, SI.
Patent rights declaration(s)
InterDigital Communications, Inc. may have current or pending patent rights relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).
	Page: 3	Date Saved: 2018-09-24
image1.png




image2.png




