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Abstract
This contribution reports simulation results of CE13 test 4.1.c. During in-loop filtering, deblocking and adaptive loop filter (ALF) are disabled across face discontinuities. Results based on end-to-end WS-PSNR show that HEC with deblocking and ALF disabled across face discontinuities provides {Y, U, V} BD-rate savings of {-0.57%, -0.55%, -0.13%} and {-0.25%, -1.00%, -0.73%} 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 deblocking and ALF disabled across face discontinuities, as studied in CE13 test 4.1.c [1].
Technical description
To reduce face seam artifacts, deblocking is only applied where, considering the largest filter, all samples used in the filtering process are located on the same side of a face discontinuity. For ALF, when filtering a CU, reconstructed sample positions used in filtering are clipped to be within the same side of the face discontinuity to which the current CU belongs.
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 HEC with deblocking and ALF disabled across face discontinuities over PHEC and HEC are reported in Table 1.
[bookmark: _Ref508966700]Table 1. BD-rate for HEC with deblocking and ALF disabled across face discontinuities 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
	-0.17%
	-0.25%
	0.92%
	-0.20%
	-1.24%
	-0.23%

	
	ChairLift
	-0.44%
	-0.22%
	0.00%
	-0.32%
	-0.46%
	-0.28%

	
	KiteFlite
	-0.64%
	-0.44%
	-0.14%
	-0.19%
	-0.56%
	-0.52%

	
	Harbor
	-0.63%
	-0.09%
	0.12%
	-0.65%
	-1.58%
	-1.72%

	
	Trolley
	-0.85%
	-0.55%
	-0.46%
	-0.19%
	-1.03%
	-0.54%

	
	GasLamp
	-0.72%
	-0.64%
	-0.25%
	-0.25%
	-1.01%
	-0.71%

	Class S2
	Balboa
	-0.35%
	-0.35%
	0.42%
	-0.23%
	-0.38%
	-0.05%

	
	Broadway
	-0.31%
	-0.29%
	0.13%
	-0.24%
	-0.40%
	-0.43%

	
	Landing2
	-0.70%
	-2.06%
	-1.47%
	-0.21%
	-3.06%
	-2.30%

	
	BranCastle2
	-0.86%
	-0.65%
	-0.54%
	-0.05%
	-0.29%
	-0.51%

	Class S1
	-0.57%
	-0.36%
	0.03%
	-0.30%
	-0.98%
	-0.67%

	Class S2
	-0.56%
	-0.84%
	-0.36%
	-0.18%
	-1.03%
	-0.82%

	Overall
	-0.57%
	-0.55%
	-0.13%
	-0.25%
	-1.00%
	-0.73%

	Enc Time[%]
	99%
	-

	Dec Time[%]
	103%
	103%


BD-rate savings over PHEC and HEC are around {-0.57%, -0.55%, -0.13%} and {-0.25%, -1.00%, -0.73%}, respectively. The complexity of HEC with deblocking and ALF disabled across face discontinuities is similar to that of PHEC and HEC.
Results for HEC with deblocking and ALF disabled across face discontinuities (test 4.1.c) over HEC with deblocking disabled across face discontinuities (test 4.1.a) are reported in Table 2.
[bookmark: _Ref525575825]Table 2. BD-rate for HEC with deblocking and ALF disabled across face discontinuities (test 4.1.c) over HEC with deblocking disabled across face discontinuities (test 4.1.a).
	
	
	Test 4.1.c vs test 4.1.a

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

	Class S1
	SkateboardInLot
	0.00%
	-0.65%
	0.49%

	
	ChairLift
	-0.04%
	-0.29%
	-0.16%

	
	KiteFlite
	0.00%
	-0.40%
	-0.28%

	
	Harbor
	0.01%
	-0.64%
	-0.33%

	
	Trolley
	-0.02%
	-0.50%
	-0.33%

	
	GasLamp
	-0.01%
	-0.33%
	-0.21%

	Class S2
	Balboa
	0.02%
	-0.37%
	0.07%

	
	Broadway
	0.04%
	-0.47%
	-0.22%

	
	Landing2
	0.01%
	-1.56%
	-1.14%

	
	BranCastle2
	0.02%
	-0.20%
	-0.31%

	Class S1
	-0.01%
	-0.47%
	-0.14%

	Class S2
	0.02%
	-0.65%
	-0.40%

	Overall
	0.00%
	-0.54%
	-0.24%

	Enc Time[%]
	-

	Dec Time[%]
	104%


Simulation results show that modifications to disable ALF across face discontinuities mostly impact the chroma components. With these modifications, BD-rate savings of -0.54% and -0.24% can be achieved for the U and V components, respectively.
Conclusion
This contribution reports simulation result of CE13 test 4.1.c, which evaluates HEC with deblocking and ALF disabled across face discontinuities. The results show BD-rate savings of {-0.57%, -0.55%, -0.13%} and {-0.25%, -1.00%, -0.73%} over PHEC and HEC, respectively, for VTM configuration.
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