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1 Introduction

This document provides information about the complexity and behavior of the macroblock based TML 8.4 loop filter when applied inside (loop filter) and outside (post filter) the coding loop.

2 Experiments

Two experiments were carried out as described below.

Experiment 1: The TML 8.4 filter was used as loop filter (normal operation).

Experiment 2: The TML 8.4 filter was used as post filter. To be able to operate on the whole image the filter’s Strength parameters were forced to 2 for all the block boundaries.

Both experiments were using one reference frame, quarter pixel motion compensation and CABAC for entropy coding. Intel’s VTune software was used to analyze the complexity on a Pentium III system.

3 Complexity Analysis

Tables below list the percentages of the decoder execution time taken by the filtering functions in the case of both experiments.

Table 1: Percentage of the decoder execution time taken by the filtering functions when TML 8.4 filter is used as loop filter

	QP
	Cont
	Fore
	News
	Sile
	Pari
	Mobi
	Temp
	Average

	16
	13%
	11%
	14%
	13%
	13%
	10%
	10%
	12%

	20
	12%
	10%
	14%
	13%
	13%
	9%
	9%
	11%

	24
	15%
	10%
	14%
	14%
	13%
	8%
	8%
	12%

	28
	16%
	9%
	13%
	16%
	14%
	8%
	9%
	12%

	Average
	14%
	10%
	14%
	14%
	13%
	9%
	9%
	12%


Table 2: Percentage of the decoder execution time taken by the filtering functions when TML 8.4 filter is used as post filter

	QP
	Cont
	Fore
	News
	Sile
	Pari
	Mobi
	Temp
	Average

	16
	29%
	18%
	27%
	26%
	28%
	17%
	18%
	23%

	20
	34%
	19%
	30%
	30%
	30%
	18%
	18%
	26%

	24
	35%
	19%
	30%
	31%
	30%
	19%
	19%
	26%

	28
	33%
	22%
	33%
	33%
	32%
	19%
	21%
	28%

	Average
	33%
	20%
	30%
	30%
	30%
	18%
	19%
	26%


4 Objective and Subjective Results

The table below lists the PSNR differences between the Experiment 1 and Experiment 2 (that is, a positive number indicates a difference in favor of loop filter). Those PSNR differences Avsnr tool was not able to calculate are marked with * and estimated from the rate-distortion plots.

Table 3: PSNR differences between the Experiment 1 and 2

	
	Cont
	Fore
	News
	Sile
	Pari
	Mobi
	Temp
	Average

	Luma
	0.06
	0.19
	0.14
	0.17
	0.09
	0.03
	0.08
	0.11

	Chroma
	*0.20
	*0.10
	0.28
	*0.20
	0.26
	0.02
	0.04
	0.16

	Average
	0.06
	0.19
	0.14
	0.17
	0.09
	0.03
	0.08
	0.11


Full rate-distortion plots can be found in VCEG-N29.xls.

In addition to PSNR improvements loop filtering seems to offer also significant gains in visual quality in the tested cases. Using the TML filter as post filter seems to allow disturbing blockiness inside the motion blocks. Example sequences will be provided at the Santa Barbara meeting.

5 Summary

Results obtained indicate that loop filtering can offer significant complexity and performance advantages over post filtering.
















