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Abstract

In this contribution, the complexity of Wiener-based adaptive in-loop filter (ALF) algorithms（A121, B064, B077, A117） in the subset2 of TE10 is analyzed along with their coding efficiencies. The contribution will analyze in three aspects: i) filter features, ii) encoding time, and iii) decoding time.
Filter features
Though all the four algorithms design the filter coefficients according to the theory of Wiener filtering, there are some differences among them. Table 1 present their differences，and the Table 2 emphasizes on their advantages and cost. 
Table 1 The difference among the four algorithms
	Proposal
	Available Size
	Sharp
	+ Num
	×Num
	Input signal 
to filters
	flexibility

	A121

[2]
	5×5
	Diamond

1/2 symmetric
Point-symmetric
	7
	13
	Post-DF
	frame level or GOP level

	
	7×7
	
	13
	25
	
	

	
	9×9
	
	21
	41
	
	

	B064

[3]
	5×5
	Rectangular

1/2 symmetric
Point-symmetric
	14
	26
	Pre-DF 

&

Post-DF
	frame level

	
	7×7
	
	26
	50
	
	

	
	9×9
	
	42
	82
	
	

	B077

[4]
	5×5
	Rectangular

1/2 symmetric
Point-symmetric
	13
	25
	Post-DF
	picture level 

&

partition level

	
	7×7
	
	25
	49
	
	

	
	9×9
	
	41
	81
	
	

	A117

[5]
	5×5
	Circle

1/2 symmetric
Point-symmetric
	13
	25
	Post-DF
	slice level

	
	7×7
	
	15 or 23
	29 or 45
	
	

	
	9×9
	
	25
	49
	
	


Size : (maximum taps of the filter in row) ×(maximum taps of the filter column).
+ Num：number of additions needed for each filtered pixel.
×Num：number of multiplications needed for each filtered pixel.
Pre-DF signal: unfiltered reconstruction signal (before deblocking)

Post-DF signal: de-blocking filtered reconstruction signal (just the output of the De-blocking filter)
Table 2 The advantages and cost of the four algorithms
	proposal
	Advantage
	Cost

	A121
	Can choose a filter from a set of filters 

without any index flag cost
	Need to calculate an activity measure(Var)

Each pixel costs 2 absolute value operations, and 11addtions at least for a 7×7 neighborhood

	B064
	Mainly use Pre-DF signal in ALF, which leads to higher parallelism
	There are not only the coefficients of the Pre-DF signal, but also the coefficient of the Post-DF signal

	B077
	When choose LEO or LBO mode,  no coefficients but only the offset need to sent to the decoder
	More flag need to be sent for indicating patterns

	A117
	Less pass
	The sharp of filters isn’t rectangular, which may cause the data getting from the ram not fully used.


*Passes are one of the main factors that dictate hardware implementation complexity.[1] In this way, less pass means low power.
Encoding Time
Below is encoding and decoding time of the function of adaptive loop filter. Though the time varies when implemented with different methods, it can reflect the complexity to a certain extent.
Experimental results obtained with ALF implemented in the TMuc reference software by proposal proponents. Results are obtained with the recommended simulation common conditions [6] (Random access, high efficiency &Low delay, high efficiency).
(After the data is ready, I will organized them in a table)

Results

Decoding Time
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