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Abstract

This document presents the comparative results when the default AVC 4x4 and 8x8 Scaling List matrices in HM5.0 are replaced by HVS model based scaling list matrices.  Performance evaluation of the results show relative improvement compared with HM5.0 4x4 and 8x8 default matrices.
Default 4x4/8x8 AVC Scaling matrices
The default scaling list matrices in HM5.0 include 4x4/8x8 AVC and 16x16/32x32 HVS model-based matrices. This proposal substitutes the 4x4/8x8 AVC Scaling list matrices with the corresponding HVS-model based matrices. It may be noted that the AVC 4x4/8x8 Scaling list matrices are relatively steeper near DC (0,0) coefficients than the HVS matrices, as the DC values are 6 or 9 for AVC 4x4/8x8 matrices and for HVS, it is 16. Also the HVS matrix for 8x8 Intra is essentially the same as found in MPEG-4:Part2 Advanced Simple Profile (ASP) video specifications.
The test results for the performances of this all HVS model based Scaling list matrices are compared with those of HM5.0 Default Scaling List matrices.
During the Subjective evaluation of HVS only scaling list matrices versus the default HM5.0 matrices, it is found that for HVS only matrices, in some class B sequences (BQTerrace, Kimono1 with QP32), the color looks more stable, while in a class E sequence (Vidyo3 with QP37), the picture quality looks better. Figures 1, 2, 3 show these results. For other cases, the relative performances in picture quality look the same.
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Figure 1: Subjective Evaluation of All HVS vs Default HM5.0 Matrices: Video3 Frame (Focus area)
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Figure 2: Default HM5.0 Scaling List Matrices - Video3 Frame #40, QP=37, Intra_LC
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Figure 3: All  HVS Scaling List  Matrices - Video3 Frame #40, QP=37, Intra_LC
1 Simulation Results

Table 1. Default HM5.0 Scaling List Matrices (Anchor) vs HVS only Matrices
	
	All Intra HE
	All Intra LC

	
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	-5.9%
	-6.7%
	-6.0%
	-9.8%
	11.5%
	7.9%

	Class B
	-5.3%
	-3.7%
	-3.3%
	-9.2%
	12.1%
	17.7%

	Class C
	-7.8%
	-6.1%
	-5.5%
	-11.6%
	4.2%
	7.4%

	Class D
	-7.9%
	-5.7%
	-5.9%
	-11.0%
	5.6%
	6.2%

	Class E
	-5.3%
	-5.9%
	-5.8%
	-10.2%
	39.6%
	31.3%

	Overall
	-6.5%
	-5.4%
	-5.1%
	-10.4%
	13.4%
	14.4%

	 
	-6.5%
	-5.4%
	-5.1%
	-10.4%
	13.2%
	14.8%

	Enc Time[%]
	-
	-

	Dec Time[%]
	-
	-

	
	
	
	
	
	
	

	
	Random Access HE
	Random Access LC

	
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	-3.2%
	-1.8%
	-0.4%
	-5.6%
	22.2%
	32.2%

	Class B
	-2.9%
	1.0%
	2.0%
	-5.5%
	20.1%
	31.5%

	Class C
	-4.3%
	-2.2%
	-1.4%
	-6.5%
	9.2%
	12.9%

	Class D
	-4.1%
	-0.1%
	0.6%
	-6.0%
	15.1%
	16.6%

	Class E
	
	
	
	
	
	

	Overall
	-3.6%
	-0.5%
	0.4%
	-5.9%
	16.1%
	22.7%

	 
	-3.6%
	-0.5%
	0.3%
	-5.9%
	15.9%
	22.3%

	Enc Time[%]
	-
	-

	Dec Time[%]
	-
	-

	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	
	
	
	
	
	

	Class B
	-1.6%
	-1.3%
	-1.3%
	-3.6%
	8.8%
	12.8%

	Class C
	-2.3%
	-2.7%
	-2.4%
	-4.6%
	3.7%
	6.2%

	Class D
	-2.1%
	-2.4%
	-1.5%
	-3.6%
	9.4%
	10.1%

	Class E
	-1.0%
	1.4%
	-0.1%
	-2.5%
	35.1%
	33.9%

	Overall
	-1.8%
	-1.4%
	-1.4%
	-3.6%
	12.6%
	14.4%

	 
	-1.8%
	-1.4%
	-1.5%
	-3.6%
	12.2%
	13.9%

	Enc Time[%]
	-
	-

	Dec Time[%]
	-
	-


2 Conclusion

In this contribution, performance of AVC 4x4 and 8x8 default scaling list matrices in HM5.0 vs. HVS model based 4x4 and 8x8 scaling list matrices is shown.  The 4x4 and 8x8 HVS model based matrices are developed using the same HVS modelling method as done in case of HM5.0 default 16x16 and 32x32 scaling list matrices [1]. While comparing with HM5.0 Default Scaling List matrices as Anchor, the performance of these HVS only matrices provide BD bit-rate reduction of 6.5% (AI-HE), 3.6% (RA-HE), 1.8% (LD-B-HE). Also in some test sequences, the subjective evaluation in Sony for HVS only scaling list matrices shows relatively better visual performance than the default HM5.0 scaling list matrices.
3 Patent rights declaration(s)
Sony Electronics Inc. / Sony Corp. 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).
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