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Abstract

Coding results of replacing adaptive loop filters for chroma with the same shape as luma’s in HM3.0 and HM3.1-dev for High Efficiency cases are presented.  By adopting a 7x7 diamond filter shape for chroma instead of the current 5x5 rectangular shape at encoder, no coding efficiency loss is observed for luma, and 0.1% to 0.8% gain on average of each class for chroma are achieved against HM3.0 16-pass anchor with almost the same decoding time as the anchor.  Additionally, the HM3.1-dev that adopts diamond-like shape and cross shape for luma is used to test the same chroma shapes as luma’s (i.e. 5x5 rectangular shape vs. diamond-like-shaped and cross-shaped).
Considering the coding efficiency of luma (in CE8.4), it is recommended to replace the current rectangular shapes with the same shapes as luma’s for HM3.0 in order to reduce the implementation complexity.
1 Introduction

At the Deagu and Geneva meetings in Jan. and Mar. 2011, it was discussed to study the usage of the same shapes for chroma adaptive loop filtering (ALF) as luma’s.  This contribution reports coding results of replacing the current rectangular shapes with the same shapes as luma’s in High Efficiency cases.
Based on the common test conditions in JCTVC-E700 and relevant CE 8 description JCTVC-E708, tests are conducted that have two anchors, HM3.0 (16-pass and 1-pass) and HM3.1-dev (diamond-like shape and cross shape for luma in JCTVC-E492) in High Efficiency cases.  There is no coding efficiency loss for luma, but 0.1% to 0.8% gain for chroma in HM3.0 16-pass, 0.4% to 1.0% gain for chroma in HM3.0 1-pass, and 0.1% loss to 0.5% gain for chroma in HM3.1-dev on average of each class with almost the same decoding time as the anchor.  Coding results were confirmed by Panasonic.
Since this replacement does not only reduce the decoding time, but also would simplify the implementation and its verification, it is recommended to replace the current rectangular shapes in HM3.0 with filter shapes for luma in order to reduce the implementation complexity.
2 Diamond Shape Results against HM3.0
Experiments are conducted based on the HM3.0 test condition in JCTVC-E700 [1] and JCTVC-E708 [2] for High Efficiency cases.  The modification point from the HM3.0 software is to use a 7x7 diamond shape or RDO from 5x5, 7x7 and 9x7 diamond shapes.  Other portions are not modified from luma process.

In section 7.4.3.4, equations 7-18 and 7-19 are modified as follows:

–
If alfTapC is equal to 9,


AlfCodedLengthChroma = ( ( alfTapC * alfTapC ) >> 2 ) + 1


(7-18a)


AlfLengthChroma = ( ( alfTapC * alfTapC ) >> 1 )




(7-19a)

–
Otherwise (alfTap is less than 9),

AlfCodedLengthChroma = ( ( alfTapC * alfTapC ) >> 2 ) + 2


(7-18b)


AlfLengthChroma = ( ( alfTapC * alfTapC ) >> 1 ) + 2



(7-19b)
Table 1 shows experimental results for only a 7x7 diamond shape at encoder.  Coding efficiency for luma is unchanged, but it is observed that BD-rate for chroma is -0.1% to -0.8% on average (a positive value means loss of coding efficiency).  These results were cross-checked by Panasonic.
Table 1  Results for 7x7 diamond shape against HM3.0 anchor
	
	IO
	RA
	LDB
	LDP

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A
	0.0
	0.0
	-0.1
	0.0
	-0.1
	-0.2
	
	
	
	
	
	

	Class B
	0.0
	0.0
	0.0
	0.0
	-0.4
	-0.3
	0.0 
	-0.7
	-0.6
	0.0
	-0.7
	-1.0

	Class C
	0.0
	-0.1
	-0.1
	0.0
	-0.4
	-0.4
	0.0
	-0.7
	-0.6
	0.0
	-0.8
	-0.8

	Class D
	0.0
	-0.2
	-0.2
	0.0
	-0.6
	-0.6
	0.0 
	-0.4
	-0.7
	0.0
	-0.5
	-1.1

	Class E
	0.0
	-0.3
	-0.5
	
	
	
	0.0
	0.3
	-0.3
	0.1
	0.8
	-0.3

	Total
	0.0
	-0.1
	-0.1
	0.0
	-0.4
	-0.4
	0.0 
	-0.4 
	-0.5
	0.0
	-0.4
	-0.8

	Enc. time
	100%
	100%
	100%
	100%

	Dec. time
	99%
	99%
	100%
	100%


Table 2 shows experimental results for RDO from 5x5, 7x7 and 9x7 diamond shapes.  Coding efficiency for luma is unchanged, but it is observed that BD-rate for chroma is -0.4% to -1.0% on average (a positive value means loss of coding efficiency).  These results were cross-checked by Panasonic.
Table 2  Results for RDO from 5x5, 7x7 and 9x7 diamond shapes against HM3.0 anchor

	
	IO
	RA
	LDB
	LDP

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A
	0.0
	-0.6
	-0.6
	0.0
	-0.8
	-1.0
	
	
	
	
	
	

	Class B
	0.0
	-0.3
	-0.4
	0.0
	-1.0
	-0.5
	0.0
	-0.9
	-0.7
	0.0
	-1.2
	-0.9

	Class C
	0.0
	-0.5
	-0.5
	0.0
	-0.8
	-0.8
	-0.1
	-1.0
	-1.3
	0.0
	-1.0
	-1.5

	Class D
	0.0
	-0.3
	-0.3
	0.0
	-0.8
	-0.8
	0.0
	-0.1
	-0.5
	0.0
	-0.8
	-1.3

	Class E
	0.0
	-1.3
	-1.4
	
	
	
	0.0
	0.9
	-0.1
	0.0
	0.7
	0.1

	Total
	0.0
	-0.5
	-0.6
	0.0
	-0.9
	-0.8
	0.0
	-0.4
	-0.7
	0.0
	-0.7
	-1.0

	Enc. time
	100%
	100%
	100%
	100%

	Dec. time
	101%
	100%
	101%
	100%


3 The Same Shape Results for Chroma on HM3.1-dev
Experiments are conducted based on the HM3.1-dev test condition in JCTVC-E700 and JCTVC-E708 for High Efficiency cases.  The modification point from the HM3.1-dev software that adopts a diamond-like shape and a cross shape for luma is only changing the shapes of the chroma filter as same as luma’s.  No encoding strategy nor other portion is modified.

In section 7.4.3.4, equations 7-18 and 7-19 are modified as follows:


AlfCodedLengthChroma = 13






(7-18)


AlfLengthChroma = 24







(7-19a)
Note that this is the modification from HM3.1-dev, therefore, the cross-shape is not defined in WD3.
Table 3 shows experimental results.  Coding efficiency for luma is unchanged, but it is observed that BD-rate for chroma is 0.1% to -0.5% on average (a positive value means loss of coding efficiency).  These results will be cross-checked by TI.
Table 3  Results for High Efficiency conditions against HM3.1-dev anchor
	
	IO
	RA
	LDB
	LDP

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A
	0.0
	-0.1
	0.2
	0.0
	0.1
	0.2
	
	
	
	
	
	

	Class B
	0.0
	0.3
	0.2
	0.0
	0.1
	0.1
	0.0 
	-0.9
	-0.6
	0.0
	-0.6
	-0.5

	Class C
	0.0
	0.0
	0.5
	0.0
	-0.6
	0.0
	0.0
	-1.0
	-0.3
	0.0
	-0.8
	0.0

	Class D
	0.0
	0.0
	0.1
	0.0
	-0.3
	-0.1
	0.0 
	-0.2
	-0.6
	0.0
	-0.4
	-0.1

	Class E
	0.0
	-0.2
	-0.4
	
	
	
	0.0
	0.3
	0.2
	0.1
	0.0
	0.0

	Total
	0.0
	0.0
	0.1
	0.0
	-0.2
	0.1
	0.0 
	-0.5 
	-0.4
	0.0
	-0.5
	-0.2

	Enc. time
	101%
	100%
	100%
	100%

	Dec. time
	99%
	99%
	100%
	99%


4 Conclusion
In this contribution, coding results of replacing adaptive loop filters for chroma with the same shape as luma’s are reported.  Since there is no coding efficiency loss in luma and some amount of gain in chroma, it is recommended to replace the current rectangular shapes with the same shapes as luma’s in order to reduce the complexity.  
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