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1 Introduction

This document proposes modifications to the TML loop filter in order to improve the visual quality of decoded sequences.

1.1 Proposed Modifications

In low bitrates TML 5.9 produces occasional visual artefacts due to coarse quantization in transform coding, limited block size and rate-distortion optimizations. It turns out that with small adjustments to the current filter we can reduce these artefacts without sacrificing image sharpness. Proposed modifications to the TML filter are:

1. Increasing the Alpha parameter (to allow more pixels to be filtered)

2. Increasing the Beta parameter (to filter areas with higher frequencies)

3. Allow the maximum of two pixels to be filtered on one side of the block boundary regardless of the strength parameter (exception: for chroma this is allowed only if strength parameter on that side of the boundary is equal to 3). 

Proposed Alpha and Beta parameters are listed below and their relationship to the old ones is demonstrated in the Figures 1 and 2.
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Figure 1: The relationship between the proposed and TML 5.9 Alpha parameter.
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Figure 2: The relationship between the proposed and TML 5.9 Beta parameter.
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In the results below proposed modifications are integrated to the proposed output of the Low Complexity Loop Filtering Core Experiment (VCEG-M21) and compared against TML 5.9 results. More exact simulation results and PSNR curves can be found in VCEG-M22.xls.

Table 1: Loop filter complexity with proposed changes (operations per Macroblock)
QP
Cont
Fore
News
Sile
Pari
Mobi
Temp
Average
Worst case

16
2193
6276
2536
2728
2592
5171
5318
3831
25984

20
1392
5843
2266
2510
2318
4603
4396
3333
25984

24
991
5390
1926
2224
1978
3513
3281
2758
25984

28
774
5061
1695
1886
1673
2672
2560
2332
25984

Average
1338
5643
2106
2337
2140
3990
3889
3063
25984

Table 2: Complexity relative to TML 5.9
QP
Cont
Fore
News
Sile
Pari
Mobi
Temp
Average
Worst case

16
0.98
0.89
0.90
0.91
0.83
0.82
0.84
0.88
0.91

20
0.96
0.88
0.89
0.91
0.84
0.77
0.83
0.87
0.91

24
0.94
0.88
0.87
0.94
0.86
0.72
0.82
0.86
0.91

28
0.95
0.88
0.87
0.92
0.84
0.66
0.79
0.84
0.91

Average
0.96
0.88
0.88
0.92
0.84
0.74
0.82
0.86
0.91

Table 3: PSNR differences with respect to TML 5.9

Cont
Fore
News
Sile
Pari
Mobi
Temp
Average

Luma Sweet Spot
-0.02
0.12
0.09
0.13
0.10
0.04
0.02
0.07

Luma Total
-0.02
0.11
0.07
0.13
0.09
0.05
0.02
0.06

Chroma Sweet Spot
N/A
0.12
N/A
0.14
0.21
0.16
0.14
0.16

Chroma Total
N/A
0.15
N/A
0.11
0.18
0.15
0.13
0.14

Table 4: Summary of results
Average Complexity Reduction
14%

Luma PSNR improvement (sweet spot)
0.07

Luma PSNR improvement
0.06

Chroma PSNR improvement (sweet spot)
0.16

Chroma PSNR improvement
0.14

2 Examples

Following figures demonstrate visual improvements in two extreme cases with proposed modifications to the TML 5.9 filter.

Figure 3: Part of the News sequence, QP = 24, 1 reference frame. TML 5.9 on the left, TML 5.9 with proposed changes on the right.
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Figure 4: Part of the News sequence, QP = 24, 5 reference frames. TML 5.9 on the left, TML 5.9 with proposed changes on the right.
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3 Summary

Visual comparison of the TML 5.9 with and without proposed changes will be provided in the Austin meeting. Results obtained suggest that the compression efficiency and visual quality can be improved by introducing small modifications to the TML loop filter. Given the results, authors of this contribution would like to ask Video Coding Experts Group to adopt the proposed changes to the next version of TML.
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