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Fig. 1  The relation diagrams of r/w filter in different convolution space domain filters of weight functions

of Boxcar filter (a), Cosine Arch filter (b) and Gaussian filter (c¢) and weights
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Fig. 2 The test result images in a plane with a sudden jump of original surface (a) and target surface (b)
in spatial domain filters, median filtering of filter width with 6 (c¢) and 3 (d) respectively, maximum
likelihood probability — filtering of filter width with 6 (e) and 3 (f) respectively, boxcar
filtering (g), cosine filtering (h) and Gauss filtering (i) with a filtering width of 6
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Fig. 3 The test results images on the synthetic data composed of a cone on a sloping plane of original

surface (a) and target surface (b) in spatial domain filters, median filtering (c¢), maximum

likelihood probability — filtering (d), boxcar filtering (e), cosine filtering (f)

and Gauss filtering (g) with a filtering width of 6
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Fig. 4 Original vertical rate vectors (a), original vertical rate contour (b), Gaussian — filtered result

and Gauss filtering contour with filter width of 0. 5° (b) in north China from 1990 to 2010
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Comparative Analysis of Different Spatial Filters
on the Vertical Deformation Field

CHANG Liu, WANG Ning, SHI Shuangshuang
(The first Crust Deformation Monitoring and Application Center, China Earthquake Administration, Tianjin 300180, China)

Abstract

In this paper, principle and characteristics of five filter type which is the Median Filter, Mode estimator
Filter, Boxcar Filter, Cosine Arch Filter and Gaussian Filter are studied, and selected a suitable method in
north China vertical deformation analysis. The results show that the Median Filter is suitable for the background
which is smooth surface. The effect of Mode estimator Filte, in the spacial scale impact by the cone is maxi-
mum. The effect of Boxcar Filter, in reducing the amplitude of the cone amplitude and the spacial scale impact
by the cone is median. The effect of Boxcar Filter and Gaussian Filter are close, and Gaussian filter can better
control the influence area range of the cone the filter. When the filter is applied to the deformation analysis, the
filter window width is recommended to twice of the target radius.

Keywords: Median Filter; Mode estimator Filter; Boxcar Filter; Cosine Arch Filter; Gaussian Filter;

Deformation Analysis



