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A two-dimensional regularized loop filter and post filter for H.26L [1,2] was proposed in Red Bank meeting. The basic idea of the algorithm is that the smoothness between the current and its 4 neighboring pixels is incorporated into the recovered image and the regularization parameters to control the degree of the smoothness are determined by quantization step size and the degree of discontinuities. 

The algorithm is modified as one-dimensional implementation. In this proposal, a loop filter, which slightly reduces the residual and somewhat blocking artifact, is presented, and the rest of blocking and ringing artifacts are handled in the proposed post. The major benefit of the proposed loop/post filter is that the complexity of the proposed algorithm is very low while the subjective and objective quality is very similar to deblocking loop filter of TML-4.

1. Algorithm

First, the horizontal deblocking filter is explained and the vertical deblocking filter is operated in the same way to the horizontal deblocking filter.

It is assumed that f and g are the original input image and the compressed image, respectively. Then, the problem at hand is to obtain the deblocky compressed image from the compressed image. Also, assume that (i,j) represents the vertical and horizontal direction of imaging system. The proposed filter takes the form of
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where QP denotes the quantization step size and 
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represent adaptive tuning parameter (which will be described later). The two regularization parameters, 
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, stored into a memory and is used as a loop-up-table. Since two type tuning parameters are used in the proposed algorithm, the total required memory for the loop-up-table is 128 kbits.

Therefore, if pixel difference to neighboring pixels, quantization step size, and pixel position are known, the regularization parameter can be determined and the (i,j)-th deblocky pixel can be obtained. Next, we explained how the proposed algorithm is used for the loop filter and post filter, respectively.

2. Loop filter

As pointed out in Q15k22, the proposed loop filter is used to effectively reduce the complexity as well as blocking artifact. In loop filter, the proposed algorithm, Eq. (1), is used for block boundary pixel of coded macro-block (intra and inter macro-blocks). Also, the adaptive tuning parameters in Eq. (1) that is statistically determined is
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3. Post filter

In the proposed post filter, if the current macro-block type and the above macro-block type are copy macro block, all pixels of the current macro-block are replaced by pixels at same position of the previous deblocky image as shown in Figure 1. Otherwise, the all pixels of current macro-block is replaced by Eq. (1). That is,
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and the adaptive tuning parameters are
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Figure 1 Example of Post Filter
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4. Experimental results

The proposed algorithm is evaluated in terms of objective quality and instructional number. Even though operational number is different to different processor, the assigned numbers are

+, -, *, >>, <<, memory transfer (integer operation): 1

/ (integer): 1

+,-,*,>>,<<, memory transfer (floating-point operation): 3

/ (floating point): 9

experimental result are in q15k23.xls
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