	[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
7th Meeting: Geneva, 21-30 November, 2011
	Document: JCTVC-G620
WG11 Number: m22186


	Title:
	Clean-up of deblocking filter description

	Status:
	Input Document to JCT-VC

	Purpose:
	Proposal

	Author(s) or
Contact(s):
	Andrey Norkin 

Färögatan 6
164 80 Stockholm
Sweden
	
Tel:
Email:
	
+46 10 714 84 02
andrey.norkin@ericsson.com



	Source:
	Ericsson


_____________________________
Abstract

The document proposes certain simplifications to the deblocking filter description and HM 4.0 reference software. In particular, it is proposed to remove clipping operations from strong filtering and to reduce the number of Bs values.
1 Removing clipping operations in strong filtering
Current deblocking filter in WD 4.0 has the following description. 
“Depending on dSam, the following applies:
–
When the variable dSam is equal to 1, the following strong filtering applies while nDp and nDq are set equal to 3:

p0’ = Clip1Y( ( p2 + 2*p1 + 2*p0 + 2*q0 + q1 + 4 ) >> 3 )
(8‑450)

p1’ = Clip1Y( ( p2 + p1 + p0 + q0 + 2 ) >> 2 )

(8‑451)

p2’ = Clip1Y( ( 2*p3 + 3*p2 + p1 + p0 + q0 + 4 ) >> 3 )

(8‑452)

q0’ = Clip1Y( ( p1 + 2*p0 + 2*q0 + 2*q1 + q2 + 4 ) >> 3 )
(8‑453)

q1’ = Clip1Y( ( p0 + q0 + q1 + q2 + 2 ) >> 2 )

(8‑454)

q2’ = Clip1Y( ( p0 + q0 + q1 + 3*q2 + 2*q3 + 4 ) >> 3 )

(8‑455)”
It is proposed to change the description by removing Clip1Y() since having an input confined in the (0, x) interval will always produce an output confined to the same interval (0, x) for the filtering operations below:

“Depending on dSam, the following applies:
–
When the variable dSam is equal to 1, the following strong filtering applies while nDp and nDq are set equal to 3:

p0’ = ( p2 + 2*p1 + 2*p0 + 2*q0 + q1 + 4 ) >> 3 

(8‑450)

p1’ = ( p2 + p1 + p0 + q0 + 2 ) >> 2 

(8‑451)

p2’ = ( 2*p3 + 3*p2 + p1 + p0 + q0 + 4 ) >> 3 

(8‑452)

q0’ = ( p1 + 2*p0 + 2*q0 + 2*q1 + q2 + 4 ) >> 3 

(8‑453)

q1’ = ( p0 + q0 + q1 + q2 + 2 ) >> 2 

(8‑454)

q2’ = ( p0 + q0 + q1 + 3*q2 + 2*q3 + 4 ) >> 3 

(8‑455)”
 The number of operations is reduced while the output is exactly the same.
2 Limiting possible values for Bs to 0, 1 and 2
Currently, in the WD and HM4.0 software, five values of Bs are used, namely 0,1…4. 
However, the software and the working draft only differentiate only between values 

Bs = 0:  no filtering

Bs = 1 and 2:  filtering, tc_offset = 0 

Bs = 3 and 4:  filtering, tc_offset = 2  
It is therefore suggested to replace the current Bs values 1 and 2 with Bs value 1, and Bs values 3 and 4 with Bs values 2, as in the following:

Bs = 0:  no filtering

Bs = 1:  filtering, tc_offset = 0 

Bs = 2:  filtering, tc_offset = 2  

3 Conclusions
It is proposed to remove clipping to (0, max_value) operations in the deblocking strong filtering. It is also proposed to reduce the number of possible Bs values since ranges of Bs values are currently used. There changes will make the working draft text simpler and more consistent, while the first change will also decrease the number of operations in the deblocking filtering. The proposed changes do not change the result of deblocking operations.
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5 Annex. WD changes related to Bs values

5.1.1.1 Derivation process of boundary filtering strength
[……..]
· Depending on the value of filterDir, the variable bS[ filterDir ][ xEk ][ yEj ] is derived as follows.

· 
· 
· If the following condition is true, the variable bS[ filterDir ][ xEk ][ yEj ] is set equal to 2.

· The sample p0 or q0 is in a coding unit coded with intra prediction mode

· Otherwise, if the block edge is also a transform unit edge and the following condition is true, the variable bS[ filterDir ][ xEk ][ yEj ] is set equal to 1.

· The sample p0 or q0 is in a transform unit which contains non-zero transform coefficient level.

· Otherwise, if any of the following conditions are true, the variable bS[ filterDir ][ xEk ][ yEj ] is set equal to 1.

· The prediction unit containing sample p0 has different reference pictures or a different number of motion vectors with the prediction unit containing the sample q0.
· […]
· Otherwise, the variable bS[ filterDir ][ xEk ][ yEj ] is set equal to 0.

5.1.1.1.1 Filtering process for luma block edge
A variable tC is specified as follows:

–
If bS is greater than 1, the variable tC is specified as Table 8‑11 with luma quantization parameter Clip3(0, 55, qPL + 2 ) as input,

–
Otherwise (bS is equal to 1), the variable tC is specified as Table 8‑11 with luma quantization parameter qPL as input.
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