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Abstract

In this contribution, a modification to adaptive loop filtering is proposed. In the proposed scheme, DC offset coefficient for adaptive loop filtering is removed. This modification is implemented onto HM-4.0 software, and simulations are conducted using common test configurations to evaluate the performance of the scheme. It is reported that the proposed scheme shows 0.1% BD-rate achievement on average with reduction of encoding run-time.
1 Introduction

Adaptive loop filtering (ALF) in HM-4 designs filter sets including DC coefficient and transmits them to the decoder to compensate image samples degraded through encoding process. There is another filter called sample adaptive offset (SAO) in HM-4 which also compensates image samples by adding offset directly, thus there are two similar functionalities to compensate image sample offset in HM-4.
In this contribution, we propose to remove DC offset coefficient to resolve the above mentioned overlapping of functionality in HM-4.0. 
2 Proposed scheme
In ALF adopted in HM-4, each sample of luma filtered picture recFiltPictureL[ xC + x ][ yC + y ] with x, y = 0..(nS)-1, is derived as follows[1].
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  (1)
where N is the number of filter coefficients, fIdx[x][y] is the filter index and horPos[i] and verPos[i] are indicated reference sample position of horizontal and vertical component, respectively.
Each sample of chroma filtered picture is derived as follows.
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     (2)
We propose that DC coefficient is fixed to zero and not signaled to the decoder by replacing (1) and (2) with (3) and (4) shown as follows.
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3 Simulations & Results 
The proposed scheme has been implemented on top of the HM-4.0 software, and simulations have been conducted using the common test configurations[2]. Table 1 shows the results of the proposed scheme compared with original HM-4.0 anchor. 
Table 1. BD bitrate savings of the proposed scheme
	
	All Intra HE

	
	Y
	U
	V

	Class A
	0.0%
	-0.2%
	-0.3%

	Class B
	-0.1%
	-0.4%
	-0.5%

	Class C
	-0.1%
	-0.2%
	-0.3%

	Class D
	-0.1%
	-0.2%
	-0.3%

	Class E
	-0.1%
	-0.8%
	-0.7%

	Overall
	-0.1%
	-0.3%
	-0.4%

	　
	-0.1%
	-0.3%
	-0.4%

	Enc Time[%]
	96%

	Dec Time[%]
	101%

	
	
	
	

	
	Random Access HE

	
	Y
	U
	V

	Class A
	-0.1%
	-0.4%
	-0.5%

	Class B
	-0.1%
	-0.6%
	-0.4%

	Class C
	-0.1%
	-0.2%
	-0.4%

	Class D
	-0.2%
	-0.5%
	-0.6%

	Class E
	　
	　
	　

	Overall
	-0.1%
	-0.4%
	-0.5%

	　
	-0.1%
	-0.4%
	-0.5%

	Enc Time[%]
	99%

	Dec Time[%]
	101%

	
	
	
	

	
	Low delay B HE

	
	Y
	U
	V

	Class A
	　
	　
	　

	Class B
	0.0%
	-0.1%
	0.5%

	Class C
	-0.1%
	0.2%
	0.1%

	Class D
	-0.1%
	-0.1%
	-0.5%

	Class E
	0.1%
	-0.3%
	2.4%

	Overall
	0.0%
	0.0%
	0.5%

	　
	0.0%
	0.0%
	0.5%

	Enc Time[%]
	99%

	Dec Time[%]
	102%


4 Conclusion
In this contribution, removal of DC offset for adaptive loop filtering is proposed. The proposed scheme achieves 0.1% BD-rate reduction on average with encoding run-time reduction. We propose this scheme to be adopted to HM5 and WD5.

5 Reference 
[1] “WD4: Working Draft 4 of High-Efficiency Video Coding”, Joint Collaborative Team on Video Coding (JCT-VC) of ITU-T SG16 WP3 and ISO/IEC JTC1/SC29/WG11, JCTVC-E803, 6th Meeting: Torino, IT, July 2011.
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