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Abstract

This contribution contains the cross check result of CE4 Subtest 3.1 (JCTVC-G434/F362), proposal to support quantization matrix in HEVC.

1 Cross Check Procedure
The source code corresponds to CE4 Subtest 3.3 was provided by Sony, and it was compiled with GCC 3.4.6.  All the simulation was done on a Linux cluster.  The results of CE4 Subtest 3.1 (reported as in JCTVC-G434, cross checked as in JCTVC-G502) were used as reference data.  Both symmetry and asymmetry quantization matrices are used to measure the performance of proposed method with Test 1 and Test 2 configuration defined in JCTVC-F904.

In order to generate the results of the proposed method, the following settings are added to the configuration file:

QuantizationMatrixQScale0     : 1                 # Qscale Region 0

QuantizationMatrixQScale1     : 1                 # Qscale Region 1

QuantizationMatrixQScale2     : 1                 # Qscale Region 2

QuantizationMatrixQScale3     : 1                 # Qscale Region 3
2 Results

2.1 Results of Test 1: Results of compression performance of matrix itself
Cross check results of Test 1 are summarized in Table 1, where proposed method is compared with AVC based coding method.

<Anchor: AVC QM coding>
Symmetry matrix:   26240 bits

Asymmetry matrix:  28232 bits

<Proposal>

Symmetry matrix:   3357 bits

Asymmetry matrix:  5719 bits

2.2 Results of Test 2: Impact on overall HM performance
Cross check results with symmetry quantization matrices are summarized in Table 1, where proposed method is compared with AVC based coding method.
	
	All Intra HE
	All Intra LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	-2.8%
	-2.5%
	-2.5%
	-2.5%
	-2.3%
	-2.2%

	Class B
	-6.0%
	-5.2%
	-5.1%
	-5.4%
	-4.7%
	-4.6%

	Class C
	-14.6%
	-13.5%
	-13.6%
	-13.6%
	-12.6%
	-12.7%

	Class D
	-31.7%
	-29.9%
	-30.1%
	-30.3%
	-28.7%
	-28.9%

	Class E
	-17.0%
	-15.6%
	-15.6%
	-15.3%
	-14.1%
	-14.2%

	Class F
	　
	
	　
	　
	
	　

	Overall
	-13.9%
	-12.8%
	-12.9%
	-12.9%
	-12.0%
	-12.0%

	　
	-13.9%
	-12.9%
	-12.9%
	-12.9%
	-12.1%
	-12.1%

	Enc Time[%]
	105%
	106%

	Dec Time[%]
	99%
	97%

	
	
	
	
	
	
	

	
	Random Access HE
	Random Access LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	-18.3%
	-16.9%
	-16.9%
	-17.1%
	-15.7%
	-15.2%

	Class B
	-33.9%
	-30.9%
	-29.8%
	-31.9%
	-29.1%
	-28.0%

	Class C
	-51.3%
	-49.4%
	-49.4%
	-50.1%
	-48.1%
	-48.1%

	Class D
	-71.3%
	-69.9%
	-70.1%
	-70.7%
	-69.5%
	-69.6%

	Class E
	　
	
	　
	　
	
	　

	Class F
	　
	　
	　
	　
	　
	　

	Overall
	-43.1%
	-41.1%
	-40.8%
	-41.8%
	-39.9%
	-39.5%

	　
	-43.2%
	-41.2%
	-40.9%
	-42.0%
	-39.9%
	-39.6%

	Enc Time[%]
	101%
	101%

	Dec Time[%]
	99%
	98%

	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　

	Class B
	-35.5%
	-31.8%
	-30.6%
	-33.7%
	-30.0%
	-29.4%

	Class C
	-51.4%
	-48.8%
	-48.7%
	-50.2%
	-47.9%
	-48.1%

	Class D
	-70.9%
	-69.2%
	-69.4%
	-70.3%
	-68.7%
	-69.1%

	Class E
	-74.3%
	-72.4%
	-72.4%
	-72.9%
	-70.8%
	-71.2%

	Class F
	　
	　
	　
	　
	　
	　

	Overall
	-55.6%
	-53.0%
	-52.7%
	-54.4%
	-51.8%
	-51.9%

	　
	-55.6%
	-53.1%
	-52.8%
	-54.4%
	-51.8%
	-51.9%

	Enc Time[%]
	101%
	101%

	Dec Time[%]
	99%
	98%

	
	
	
	
	
	
	

	
	Low delay P HE
	Low delay P LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　

	Class B
	-34.6%
	-30.9%
	-29.8%
	-32.5%
	-29.0%
	-28.3%

	Class C
	-50.8%
	-48.1%
	-48.0%
	-49.5%
	-47.2%
	-47.3%

	Class D
	-70.4%
	-68.4%
	-68.8%
	-69.9%
	-68.1%
	-68.4%

	Class E
	-73.7%
	-71.6%
	-71.8%
	-72.2%
	-70.2%
	-70.6%

	Class F
	　
	　
	　
	　
	　
	　

	Overall
	-54.9%
	-52.2%
	-52.0%
	-53.5%
	-51.0%
	-51.0%

	　
	-54.9%
	-52.3%
	-52.1%
	-53.5%
	-51.1%
	-51.1%

	Enc Time[%]
	102%
	103%

	Dec Time[%]
	100%
	99%


Table 1: BD-rate results for proposed method vs. anchor AVC based method with symmetry QM
Cross check results with asymmetry quantization matrices are summarized in Table 2, where proposed method is compared with AVC based coding method.

	
	All Intra HE
	All Intra LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	-2.3%
	-2.1%
	-2.1%
	-2.0%
	-1.8%
	-1.8%

	Class B
	-5.2%
	-4.5%
	-4.4%
	-4.5%
	-3.9%
	-3.8%

	Class C
	-12.6%
	-11.5%
	-11.6%
	-11.5%
	-10.5%
	-10.5%

	Class D
	-27.4%
	-25.5%
	-25.8%
	-25.6%
	-23.9%
	-24.1%

	Class E
	-15.4%
	-14.1%
	-14.1%
	-13.5%
	-12.2%
	-12.4%

	Class F
	　
	
	　
	　
	
	　

	Overall
	-12.1%
	-11.1%
	-11.1%
	-11.0%
	-10.0%
	-10.1%

	　
	-12.1%
	-11.2%
	-11.2%
	-11.0%
	-10.1%
	-10.2%

	Enc Time[%]
	105%
	108%

	Dec Time[%]
	99%
	100%

	
	
	
	
	
	
	

	
	Random Access HE
	Random Access LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	-16.2%
	-14.9%
	-14.8%
	-14.9%
	-13.5%
	-13.4%

	Class B
	-30.5%
	-27.8%
	-26.6%
	-28.2%
	-25.5%
	-24.7%

	Class C
	-46.2%
	-44.2%
	-44.1%
	-44.6%
	-42.8%
	-42.7%

	Class D
	-64.3%
	-63.0%
	-63.1%
	-63.5%
	-62.3%
	-62.3%

	Class E
	　
	
	　
	　
	
	　

	Class F
	　
	　
	　
	　
	　
	　

	Overall
	-38.8%
	-36.9%
	-36.5%
	-37.2%
	-35.4%
	-35.2%

	　
	-38.9%
	-36.9%
	-36.6%
	-37.4%
	-35.5%
	-35.2%

	Enc Time[%]
	103%
	101%

	Dec Time[%]
	100%
	98%

	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　

	Class B
	-31.7%
	-28.3%
	-27.4%
	-29.9%
	-26.5%
	-25.8%

	Class C
	-46.1%
	-43.8%
	-43.8%
	-44.7%
	-42.6%
	-42.6%

	Class D
	-64.0%
	-62.3%
	-62.3%
	-63.2%
	-61.7%
	-61.8%

	Class E
	-67.8%
	-65.6%
	-65.8%
	-66.3%
	-64.2%
	-64.9%

	Class F
	　
	　
	　
	　
	　
	　

	Overall
	-50.1%
	-47.7%
	-47.4%
	-48.7%
	-46.4%
	-46.4%

	　
	-50.1%
	-47.7%
	-47.5%
	-48.7%
	-46.4%
	-46.4%

	Enc Time[%]
	101%
	101%

	Dec Time[%]
	99%
	97%

	
	
	
	
	
	
	

	
	Low delay P HE
	Low delay P LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　

	Class B
	-30.8%
	-27.5%
	-26.7%
	-28.8%
	-25.6%
	-25.1%

	Class C
	-45.4%
	-43.0%
	-43.1%
	-44.0%
	-41.9%
	-41.8%

	Class D
	-63.3%
	-61.9%
	-61.7%
	-62.6%
	-61.1%
	-61.1%

	Class E
	-67.2%
	-65.0%
	-65.3%
	-65.6%
	-63.5%
	-64.2%

	Class F
	　
	　
	　
	　
	　
	　

	Overall
	-49.4%
	-47.0%
	-46.8%
	-47.9%
	-45.6%
	-45.6%

	　
	-49.4%
	-47.1%
	-46.9%
	-47.9%
	-45.7%
	-45.6%

	Enc Time[%]
	102%
	103%

	Dec Time[%]
	99%
	99%


Table 2: BD-rate results for proposed method vs. anchor AVC based method with asymmetry QM
3 Conclusion
It has been verified that the proposed quantization matrix coding results provided in JCTVC-G434 are accurate.
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