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Abstract
This contribution addresses simplification of the deblocking filter in two ways. The first way is to use a simpler luma weak filter for calculating the first delta value. The second one is unification of the luma and chroma filters by using the same filter for the first delta calculation for luma weak filter and chroma filter. Simulation results show that the BD-rate results and subjective quality are similar to the HM5.0 anchor. 

Introduction
The current HM5.0 uses different types of deblocking filter for luma weak filter and chorma filter.
The following is the first delta calculation of luma weak filter in deblocking in the HM5.0. 
· For the first pixel 
	 = Clip( –tc, tc, (( 9ⅹ(q0 – p0) – 3ⅹ(q1 – p1) + 8) / 16))
	p0’ = p0 + 
	q0’ = q0 – 

The following is the delta calculation of chroma filter in deblocking in the HM5.0.
· For the first pixel
 = Clip( –tc, tc, (( 4ⅹ(q0 – p0) – (q1 – p1) + 4 ) / 8))
p0’ = p0 + 
q0’ = q0 – 

Proposed encoder description
Based on the previous contribution [1], this contribution addresses simplification of the deblocking filter in two ways. The first benefit of the proposed method is to simplify the luma weak filter for calculating the first delta value as follows: 
The following is the first delta calculation of luma weak filter in deblocking in this proposal. 
· For the first pixel
	 = Clip( –tc, tc, (( 4ⅹ(q0 – p0) – (q1 – p1) + 4 ) / 8))
	p0’ = p0 + 
	q0’ = q0 – 

The first delta calculation of the proposed luma weak filter is same as the chroma filter in HM5.0. Compared to the current luma weak filter in HM5.0, the chroma filter shows similar deblocking performance with reduced calculation (i.e., saving one multiplication with 3). The second benefit is the unification of the luma and chroma filters by using the same filter for the first delta calculation for luma weak filter and chroma filter. In hardware implementation, this method leads to the simplified implementation by sharing same logic for luma weak filter and chroma filter.

Experimental results
The proposed method is implemented on HM5.0 software [2]. Table 1 shows the summarized results of the proposed method compared to the HM5.0 anchor. The simulations are performed under the common test conditions in JCTVC-G1200 [3]. Detailed results are included in JCTVC-H0155.xls.

Table 1. Experimental results of the proposed method compared to the HM5.0 anchor

	
	All Intra HE
	All Intra LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class B
	0.0%
	0.0%
	0.0%
	-0.1%
	0.0%
	0.0%

	Class C
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class D
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class E
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Overall
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class F
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	99%
	98%



	
	Random Access HE
	Random Access LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	0.1%
	0.0%
	-0.1%
	0.2%
	0.1%
	0.0%

	Class B
	0.0%
	0.0%
	0.0%
	0.1%
	0.0%
	0.0%

	Class C
	0.0%
	0.0%
	0.1%
	0.0%
	0.0%
	0.1%

	Class D
	0.0%
	-0.2%
	-0.1%
	0.0%
	0.0%
	-0.1%

	Class E
	
	
	
	
	
	

	Overall
	0.0%
	-0.1%
	0.0%
	0.1%
	0.0%
	0.0%

	
	0.0%
	-0.1%
	0.0%
	0.1%
	0.0%
	0.0%

	Class F
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	98%
	100%



	　
	Low delay B HE
	Low delay B LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	
	
	
	
	
	

	Class B
	0.1%
	-0.1%
	0.0%
	0.1%
	-0.1%
	-0.1%

	Class C
	0.1%
	-0.1%
	0.1%
	0.1%
	0.1%
	-0.1%

	Class D
	0.0%
	0.1%
	0.6%
	0.0%
	0.3%
	0.3%

	Class E
	0.6%
	0.2%
	0.0%
	0.3%
	0.0%
	0.1%

	Overall
	0.2%
	0.0%
	0.2%
	0.1%
	0.1%
	0.0%

	
	0.2%
	0.0%
	0.1%
	0.1%
	0.0%
	0.1%

	Class F
	-0.1%
	-0.2%
	-0.3%
	0.0%
	-0.2%
	-0.3%

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	99%
	97%



	　
	Low delay P HE
	Low delay P LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	
	
	
	
	
	

	Class B
	0.1%
	0.2%
	0.1%
	0.0%
	0.1%
	-0.3%

	Class C
	0.1%
	-0.1%
	-0.1%
	0.0%
	0.1%
	0.1%

	Class D
	0.0%
	0.3%
	-0.1%
	-0.1%
	-0.1%
	0.7%

	Class E
	0.4%
	-0.4%
	0.2%
	0.4%
	-0.6%
	-0.8%

	Overall
	0.1%
	0.1%
	0.1%
	0.1%
	-0.3%
	0.0%

	
	0.1%
	0.1%
	0.0%
	0.1%
	-0.2%
	0.0%

	Class F
	-0.1%
	0.2%
	0.3%
	0.1%
	-1.0%
	0.1%

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	99%
	100%



Conclusion
This contribution proposes simplification of first delta calculation used for deblocking. Furthermore, for unification of the luma and chroma filters, the same first delta calculation is used for the luma weak filter and chroma filter. Simulation results show that the BD-rate results and subjective quality are similar to the HM5.0 anchor.

Working draft text modifications
	–	Otherwise, the following weak filtering applies while nDp and nDq are set equal to 0:
 = ( 9 * ( q0 –  p0 ) – 3 * ( q1 – p1 ) + 8 ) >> 4		(8‑456)
 = ( 4 * ( q0 –  p0 ) – ( q1 – p1 ) + 4 ) >> 3		(8‑456)
· When abs() is less than tc*10, the following ordered steps apply:
· The filtered sample values p0’ and q0’ are specified as follows:
		 = Clip3( -tc, tc,  )	 	(8‑456)
		p0’ = Clip1Y( p0 +  )		(8‑457)
		q0’ = Clip1Y( q0 -  )		(8‑458)
· If dEp1 is equal to 1, the filtered sample value pi’ is specified as follows:
		p = Clip3( -(tc >> 1), tc >> 1, ( ( ( p2 + p0 + 1 ) >> 1 ) – p1 +  ) >>1 )	(8‑458)
		pi’ = Clip1Y( p1 + p )		(8‑458)
· If dEq1 is equal to 1, the filtered sample value qi’ is specified as follows:
		q = Clip3( -(tc >> 1), tc >> 1, ( ( ( q2 + q0 + 1 ) >> 1 ) – q1 –  ) >>1 )	(8‑458)
		qi’ = Clip1Y( q1 + q )		(8‑458)
· nDp is set equal to dEp1+1 and nDq is set equal to dEq1+1.
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