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We proposed the QP dependent loop filter to improve visual quality at Pattaya meeting, and it was shown that visual quality of the proposed loop filter at high bit rates outperformed the TML9 loop filter. According to the group request, we slightly modified the algorithm in order to reduce the complexity. Also, signal dependent loop filter is introduced to further improve visual quality.

1. Complexity Reduction

The loop filter introduced in Reference [2] takes the frame-based structure, which requires temporal frame memory and expensive memory bandwidth with respect to its implementation. In order to reduce the complexity, we used MB-size buffer. Even though the MB-size buffering is very useful to reduce the memory access bandwidth, the filtered image may result in more or less blurring since the MB boundary pixels may be twice filtered.

2. QP and Signal dependent filtering

TML9 uses different QP table for luminance and chrominance, and therefore smoothness reducing the blocking artifact and clip function projected into pre-defined convex set should be different to different signal to obtain satisfactory results. In this proposal, we used different filter coefficients according to QP and signal. For example, the weak filter introduced in [2] is
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where filter coefficients takes QP and signal dependent values such as
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	fcoef1
	36
	36
	36
	36
	36
	36
	36
	36
	36
	36
	36
	36
	32
	32
	32
	30
	30
	28
	28
	26
	26
	26
	24
	24
	24
	24
	22
	22
	22
	22
	22
	22


for luminance,
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for chrominance. The strong filter coefficients are defined in similar way.

3. Experimental results

The modified loop filter has been tested with several QP values, various video sequences, frames rates, and resolutions. The experimental results show that the proposed algorithm effectively reduces blocking artifact both at high and low bit rates, and average15% complexity saving is obtained. The visual comparison at high bit rates was demonstrated, and examples of visual difference at low bit rates are shown in Figures 1-3. In order to see the difference both at high bit rates and at low bit rate, QP values that we tested with are 8, 10, 12, 14, 16, 20, 24, 28. We define H4 and L4 as the results of QP={8, 10,12,14} and QP={16,20,24,28}, respectively. PSNR comparison is in JVT-B021.xls, and demonstration will be shown in the meeting.
Also, the test condition is
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(a) (b)

Figure 1. Example of visual comparison (QP=24) 

(a) TML9 filtered frame (b) new filtered frame
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(a)                            (b)

Figure 2. Example of visual comparison (QP=24)

(a) TML9 filtered frame (b) new filtered frame
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(a)                            (b)

Figure 3. Example of visual comparison (QP=28)

(a) TML9 filtered frame (b) new filtered frame
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