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A study on Adaptive Multi-level Median Filter using
Direction Information Scales

Soo-Gyeam Kim?

Abstract : Pixel classification is one of basic image processing issues. The general
characteristics of the pixels belonging to various classes are discussed and the radical
principles of pixel classification are given. At the same time. a pixel classification
scheme based on image direction measure is proposed. As a typical application instance
of pixel classification, an adaptive multi-level median filter is presented. An image can
be classified into two types of areas by using the direction information measure, that is,
smooth area and edge area. Single direction multi-level median filter is used in smooth
area, and multi-direction multi-level median filter is taken in the other type of area.
What's more, an adaptive mechanism is proposed to adjust the type of the filters and
the size of filter window. As a result. we get a better trade-off between preserving
details and noise filtering.

Key words : Edge areca(olx9<), Smooth area(H&3 49%9), Median Filter(dWtigt ZH),
Unidirection Multi-level Median Filter{(¥d3F thgt oot #¥), Bidirection
Multi-level Median Filte(*38F o wWtier ¥E), Adaptive Multi-level
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Table 1 Ability detail

protection

comparison of fine

RMSE
MF MLM- | MLM+
0.1148 | 0.0008 | 0.0147
0.6791 | 0.0077 | 0.0971
0.9237 | 0.0348 | 0.1796
0.9214 | 0.0739 | 0.2621
0.9311 | 0.1236 | 0.3370

AMLM

0.0317

s jw o= =2

RMAE

MF | MLM- [ MLM+ [ AMLM

0.1979 | 0.0058 | 0.0539
0.6605 | 0.2181 | 0.2032
0.8580 | 0.0773 | 0.3121
0.9163 | 0.1310 | 0.3935
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Table 2 Ability comparison of filtering (Gaussian

Noise)
N RMSE
MF MLM- | MLM+ | AMLM
1 0.0122 | 0.0223 | 0.0125
2 0.0121 | 0.0167 | 0.0106
3 0.0166 | 0.0145 | 0.0110
4 0.0222 | 0.0137 | 0.0123 0.0103
5 0.0279 | 0.0135 | 0.0141
6 0.0341 | 0.0136 | 0.0161
N RMAE
MF MLM- | MLM+ | AMLM
1 0.0859 | 0.1363 | 0.0984
2 0.0838 | 0.1175 | 0.0863
3 0.0898 | 0.1078 | 0.0842
4 0.1020 | 0.1028 | 0.0866 0.0828
5 0.1148 | 0.1002 | 0.0905
6 0.1278 | 0.0992 | 0.0954

Table 3 Ability comparison of filtering (Pulse

Noise)
N RMSE
MF MLM- | MLM+ | AMLM
1 0.0288 0.3453 0.1035
2 0.0136 0.1838 0.0316
3 0.0181 0.1005 0.0181
4 0.0233 0.0622 0.0169 0.0190
5 0.0288 0.0460 0.0180
6 0.0346 0.0483 0.0201
N RMAE
MF MLM- | MLM+ | AMLM
1 0.0685 0.2911 0.1111
2 0.0671 0.1752 0.0624
3 0.0798 0.1147 0.0576
4 0.0918 0.0893 0.0617 0.0608
5 0.1035 0.0803 0.0673
6 0.1152 0.0875 0.0730
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