	[image: image2.png]


[image: image3.png]


Joint Collaborative Team on Video Coding (JCT-VC)

of ITU-T SG16 WP3 and ISO/IEC JTC1/SC29/WG11
3rd Meeting: Guangzhou, CN, 7-15 October, 2010
	Document: JCTVC-C165r1


	Title:
	TE3 subset 4: Cross verification on high accuracy interpolation filter

	Status:
	Input Document to JCT-VC

	Purpose:
	Proposal

	Author(s) or
Contact(s):
	Kenji Kondo and Teruhiko Suzuki

Gate City Osaki West 12F

1-11-1 Osaki, Shinagawa-ku

Tokyo, 141-0032, JAPAN

	
Tel:
Email:
	
+81-3-5435-3308
kenji.kondo@jp.sony.com
teruhikos@jp.sony.com

	Source:
	Sony Corporation


_____________________________
Abstract

This contribution reports the cross check results on enhanced MC filter, High Accuracy Interpolation Filter (HAIF), in Tool Experiment3 (TE3) subtest4. In the test, the coding performance and complexity was measured under common test conditions, which is defined in JCTVC-B300[1]. Proposed tools have been evaluated on the common condition. Detailed results are summarized in the attached Excel sheet.
Introduction

The goal of TE3 is to further investigate inter prediction, temporal prediction and geometric block partitioning in the HEVC. This contribution focuses on HAIF that is one of investigation items in TE3.
The source code that is implemented HAIF was given by TOSHIBA to cross check. We ran simulation using the source code.
And additional test was carried out that both HAIF and Adaptive Loop Filter (ALF) are used for low complexity case.

1 Experiments 
All experiments for all sequences based on the common conditions, JCTVC-B300 have been conducted. As Anchor tool define Switched Interpolation Filter with Offsets (SIFO) with 12 tap for high efficiency conditions, and Directional Interpolation Filter (DIF) with 6 tap for low complexity conditions.
The parameter settings of the proposed method are as follows.

· QP is set to 22, 27, 32, and 37.

· Otherwise, the common conditions are used. 
On this common condition, the following evaluation criteria are defined.

· Measure impact on bitrate/PSNR using provided data. Use 4-point BD-Rate.
· Complexity (encoding and decoding time).

1.1 Result
As objective quality performance measure, BD-Rates are computed the basis of fitting 4 test points with the three order polynomial.
Table 1, Table 2, Table 3 and Table 4 show the summary of test result for random access loco case, low delay loco case, random access high efficiency case, and low delay high efficiency case. In those tables, BD-Rate and encoding and decoding time is shown in average. As follow common test condition, DIF is used as anchor in low complexity case, and SIFO is used as anchor in high efficiency case.

Table 1 Summary of result for random access loco case
	
	Random access LoCo

	
	DIF (6-tap) vs. HAIF (8-tap)

	
	HAIF without ALF
	HAIF with ALF

	
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	-0.7 
	-4.5 
	-4.6 
	-5.0 
	-6.9 
	-6.6 

	Class B
	-1.9 
	-5.4 
	-7.1 
	-6.4 
	-10.8 
	-10.4 

	Class C
	-4.5 
	-4.8 
	-5.0 
	-8.1 
	-8.2 
	-10.1 

	Class D
	-9.3 
	-9.0 
	-9.2 
	-13.0 
	-12.0 
	-12.7 

	All
	-4.4 
	-6.1 
	-6.8 
	-8.4 
	-9.9 
	-10.4 

	Enc Time[%]
	112%
	
	
	115%
	
	

	Dec Time[%]
	107%
	
	
	118%
	
	


Table 2 Summary of result for low delay loco case
	
	Low delay LoCo

	
	DIF (6-tap) vs. HAIF (8-tap)

	
	HAIF without ALF
	HAIF with ALF

	
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class B
	-1.5 
	-7.7 
	-9.5 
	-6.5 
	-10.9 
	-11.6 

	Class C
	-4.4 
	-7.7 
	-7.8 
	-8.9 
	-11.3 
	-13.0 

	Class D
	-8.9 
	-12.2 
	-13.0 
	-12.2 
	-15.7 
	-16.5 

	Class E
	-1.7 
	-12.2 
	-16.8 
	-4.6 
	-13.4 
	-15.6 

	All
	-4.1 
	-9.7 
	-11.3 
	-8.2 
	-12.7 
	-13.9 

	Enc Time[%]
	111%
	
	
	115%
	
	

	Dec Time[%]
	103%
	
	
	126%
	
	


Table 3 Summary of result for random access case
	
	Random access

	
	SIFO (12-tap) vs.HAIF (8-tap)

	
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	0.3 
	0.2 
	0.1 

	Class B
	0.2 
	-0.2 
	-0.1 

	Class C
	0.9 
	0.2 
	0.3 

	Class D
	1.5 
	0.9 
	1.1 

	All
	0.8 
	0.3 
	0.3 

	Enc Time[%]
	63%
	
	

	Dec Time[%]
	102%
	
	


Table 4 Summary of result for low delay case
	
	Low delay

	
	SIFO (12-tap) vs.

	
	HAIF (8-tap)

	
	Y BD-rate
	U BD-rate
	V BD-rate

	Class B
	0.8 
	0.6 
	0.4 

	Class C
	2.0 
	1.5 
	1.7 

	Class D
	3.8 
	3.4 
	3.9 

	Class E
	0.6 
	0.5 
	0.4 

	All
	1.8 
	1.5 
	1.6 

	Enc Time[%]
	67%
	
	

	Dec Time[%]
	101%
	
	


More detail results are included in the attached Excel sheet.

And, Toshiba gave us their test result. The summary is shown in Table 5. We can see that the almost results are same as our results. And a part of results slightly differs from ours. The largest difference can be found at class B, chroma (V), for lowdelay, SIFO vs. HAIF(8-tap). However, it’s minor difference such as 0.2%. We believe that the reason comes from machine platform. We use Linux 64 bit, and Toshiba uses Windows.
Table 5 Summary results by Toshiba
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2 Discussions
For low complexity case, HAIF 8tap improve BD rate about 4 % in luma. When it is used together with ALF, the gain is increased to 8 %. It is confirmed that HAIF can improve coding efficiency using together with ALF. Therefore there is a benefit to use two techniques together.
Encoding time increased about 11 % by HAIF only. Decoding time is increased about 7 %. When HAIF and ALF is used together, encoding time is increased about 15% and decoding time increased about 16 %.
3 Conclusion
In this contribution, the results of TE3 subset 4 on high accuracy interpolation filters are reported. The results show that HAIF can improve coding efficiency, especially using together with ALF. At the nest stage, computational reduction for the interpolation filter should be discussed in this subtest.

We compared our results with Toshiba’s results. Almost Toshiba’s data was same as ours, but we found minor difference. But we are thinking that the difference comes from difference of machine platform.
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