	[image: image1.png]


[image: image2.png]


Joint Collaborative Team on Video Coding (JCT-VC)

of ITU-T SG16 WP3 and ISO/IEC JTC1/SC29/WG11
8th Meeting: San José, CA, USA, 1–10 February, 2012
	Document: JCTVC-H0692


	Title:
	Non-CE7: Cross-check for Samsung's Results for Secondary transforms in JCTVC-H0559

	Status:
	Input Document to JCT-VC

	Purpose:
	Information

	Author(s) or
Contact(s):
	Marta Mrak,
Andrea Gabriellini
	Tel:
Email:
	marta.mrak@bbc.co.uk
andrea.gabriellini@bbc.co.uk

	Source:
	British Broadcasting Corporation


_____________________________
Abstract

This contribution reports the verification results for JCTVC-H0559 limited to Test 5, related to the integration of secondary transforms applied to inter-predicted residuals and transform skip mode (TSM). The aim of the test is to evaluate the interaction of the two different transform tools. Coding efficiency results are confirmed in all test points. Running times are very close to the proponents’ and within the margin of variability shown by the cluster of computers used for this set of simulations. The analysis of the source code confirms the description of the algorithm provided in JCTVC-H0559, Test 5.
1 Cross-check results
The test evaluates the interaction of a boundary-dependent secondary transform applied to inter-predicted residuals presented by Samsung ([H0559]) and the transform skip mode tool studied in CE5 ([H0035]). The test results reportedly show that the compression gains achieved by the use of secondary transform in conjuction with TSM are similar to the compression gains achieved by the use of secondary transform in conjuction with HM 5.0.
The test uses the code made available in CE5.g ([H0211]) with a modification: the transform skip mode-dependent scans and modified coding of last significant coefficient have been disabled. Test 1 shows the compression gains achieved by this implementation of TSM against HM 5.0. Test 2 adds boundary-dependent secondary transform to the code used in Test 1 and evaluates the compression gains thus achieved against HM 5.0.
Table 1 - Test 1: TSM with no adaptive scans and no modified last coefficient coding vs HM 5.0
	
	Random Access HE
	Random Access LC

	
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	0.0%
	-0.3%
	-0.3%
	0.0%
	-0.1%
	-0.1%

	Class B
	-0.2%
	0.0%
	0.1%
	-0.6%
	-0.1%
	0.2%

	Class C
	-0.5%
	-0.2%
	-0.2%
	-0.9%
	-0.2%
	0.1%

	Class D
	-0.8%
	-0.1%
	-0.2%
	-1.5%
	0.2%
	0.2%

	Class E
	 
	
	 
	 
	
	 

	Overall
	-0.4%
	-0.1%
	-0.1%
	-0.9%
	0.0%
	0.2%

	 
	-0.4%
	-0.1%
	-0.1%
	-0.9%
	0.0%
	0.1%

	Class F
	-2.0%
	-1.1%
	-1.1%
	-2.8%
	-1.6%
	-1.7%

	Enc Time[%]
	129%
	119%

	Dec Time[%]
	96%
	99%


	
	Random Access HE-10

	
	Y
	U
	V

	Class A (8bit)
	0.1%
	-0.2%
	0.0%

	Class B
	-0.2%
	0.0%
	0.1%

	Class C
	 
	
	 

	Class D
	 
	
	 

	Class E
	 
	
	 

	Overall
	-0.1%
	-0.1%
	0.0%

	 
	-0.1%
	-0.1%
	0.0%

	Class F
	 
	 
	 

	Enc Time[%]
	128%

	Dec Time[%]
	98%


	
	Low delay B HE
	Low delay B LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	-0.3%
	0.5%
	0.4%
	-1.0%
	-0.8%
	0.0%

	Class C
	-0.7%
	-0.3%
	0.1%
	-1.5%
	0.0%
	0.4%

	Class D
	-1.2%
	0.5%
	0.4%
	-2.1%
	1.6%
	1.9%

	Class E
	-0.1%
	0.2%
	0.1%
	-1.4%
	1.2%
	0.7%

	Overall
	-0.6%
	0.3%
	0.3%
	-1.5%
	0.4%
	0.7%

	 
	-0.6%
	0.2%
	0.3%
	-1.5%
	0.3%
	0.7%

	Class F
	-4.5%
	-2.9%
	-3.0%
	-6.2%
	-4.4%
	-4.1%

	Enc Time[%]
	124%
	115%

	Dec Time[%]
	100%
	100%


Table 2 - Test 2: Transform skip with no adaptive scans and no modified last coefficient coding + boundary-dependent secondary transform vs HM 5.0

	
	Random Access HE
	Random Access LC

	
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	-0.4%
	-0.3%
	-0.4%
	-0.5%
	-0.1%
	-0.1%

	Class B
	-0.5%
	0.0%
	0.1%
	-1.0%
	0.1%
	0.2%

	Class C
	-0.6%
	-0.4%
	-0.3%
	-1.2%
	-0.1%
	0.1%

	Class D
	-1.0%
	-0.2%
	-0.2%
	-1.6%
	0.5%
	0.4%

	Class E
	 
	
	 
	 
	
	 

	Overall
	-0.6%
	-0.2%
	-0.1%
	-1.1%
	0.1%
	0.2%

	 
	-0.6%
	-0.2%
	-0.1%
	-1.1%
	0.1%
	0.2%

	Class F
	-2.0%
	-1.1%
	-1.1%
	-2.6%
	-1.4%
	-1.6%

	Enc Time[%]
	133%
	122%

	Dec Time[%]
	101%
	101%


	
	Random Access HE-10

	
	Y
	U
	V

	Class A (8bit)
	-0.2%
	-0.3%
	-0.2%

	Class B
	-0.4%
	0.1%
	0.2%

	Class C
	 
	
	 

	Class D
	 
	
	 

	Class E
	 
	
	 

	Overall
	-0.3%
	-0.1%
	0.0%

	 
	-0.3%
	-0.1%
	0.0%

	Class F
	 
	 
	 

	Enc Time[%]
	131%

	Dec Time[%]
	101%


	
	Low delay B HE
	Low delay B LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	-0.6%
	0.3%
	0.5%
	-1.4%
	-0.3%
	0.4%

	Class C
	-1.0%
	-0.3%
	-0.2%
	-1.8%
	0.0%
	0.7%

	Class D
	-1.5%
	0.1%
	0.4%
	-2.5%
	1.5%
	2.0%

	Class E
	-0.4%
	0.8%
	0.5%
	-1.5%
	1.3%
	1.2%

	Overall
	-0.9%
	0.2%
	0.3%
	-1.8%
	0.5%
	1.0%

	 
	-0.9%
	0.2%
	0.3%
	-1.8%
	0.5%
	1.0%

	Class F
	-4.5%
	-2.8%
	-2.9%
	-6.1%
	-4.0%
	-3.4%

	Enc Time[%]
	127%
	117%

	Dec Time[%]
	103%
	101%


2 Source code analysis

The code for Test 1 is identical to the code made available for the integrated test within CE 5 ([H0211]). Two macros have been set to 0 (TSM_SCAN and TSM_LAST_MOD) to disable the transform skip mode-dependent scans and the modified coding of the last significant coefficient.

The code for Test 2 adds boundary-dependent secondary transforms to the code used for Test 1. The code seems to perform the tasks described in [H0559] Test 5.
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