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In video coding mechanism, a loop filter has been used to reduce the well-known visual effect, blocking artifact, which comes from the independent block-based processing and quantization process. When the loop filter is used for the reduction of the blocking artifact, one of important issues is the prediction residual between an original input image and the motion compensated image. It has been turned out that the strong smoothness along the block boundary results in increase of the prediction residual, and the weak smoothness leads to the unsatisfactory reduction of the blocking artifact. Therefore, it is necessary to consider a loop/post filter such that a loop filter reduces the blocking artifact without the bits loss by over-smoothness of the block boundary, and a post filter has the capability to simultaneously reduce the rest of blocking artifact and the ringing artifact.

The loop/post filters are also used, in H.26L, to suppress the blocking and ringing artifacts. According to Ref. [1], TML-1 turns on the loop filter only for intra-frame since the loop filter is effective for the frame.  It has been observed that the proposed loop filter is effective to reduce the blocking artifact along the block boundary pixels which is coded as intra macroblock, and the algorithm is described in next section.

1. Algorithm

A regularized post filter for H.263 [2] was proposed in Monterey meeting and adapted as a post filter of TMN11 [3]. 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 for the suppression of the artifacts and the reduction of the prediction residual in a loop/post filter for H.26L. 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 treated in the proposed post filter [5]. The proposed loop filter is used for the block boundary pixels belonging to intra macro blocks. Based on Ref. [2], the proposed loop filter is written as Eq. (1).
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where g,f represent the compressed image and the loop filtered image, respectively. Also, (i=L,R,U,D) denote the regularization parameters to control the degree of the smoothness to the left, the right, the up, and the down direction of f(i,j). In Eq. (1), A(f(i,j)) and QP(f(i,j)) are the quantizer and quantization step size for f(i,j) which is a pixel of an intra macro block. The constants are experimentally determined as

for luminance signal.  For chrominance, (i or j mod 2) is used to determine the constants.

2. Implementation
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The regularization parameters described in Section 1 are constructed as a look-up-table and used in order to avoid the floating-point operation, resulting in reduction of computational cost. When both of nominator and denominator of Eq. (1) is multiplied by 256,  Eq. (1) can be rewritten as

3. Experimental Results

The proposed algorithm is tested with Telenor codec version 1.1, and compared with/without loop/post filter. Experimental results are described in q15i33.doc.
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