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On a Class of Efficiently Computable Morphological Filters

ATSUSHI SAKURAIH? and ToMIO HIRATAt

Mathematical morphology is used for feature extraction and noise elimination in image pro-
cessing. Morphological operation for a binary image of size n X n with a filter of size r X r is
performed in O(nzrz) time, and thus the computation time depends heavily on the filter size.
By using distance transformation, morphological operation can be done in time independent
of the filter size. In this paper, we show that morphological operation can be done in O(n?)
time for some class of filter shapes. This class contains most of filter shapes which appear in
image processing, such as circle, rectangle, equilateral triangle, trapezoid, etc.
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Fig.1 Examples of the upper monotone convex filter.
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Fig.2 Examples of filter decomposition.
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Fig.3 Input image (1280 x 960).
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Table 1 Computing time for dilation with circle filters.
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00 (25) | 66.35]s] 11.44 3]
00 (31) | 100.00s] 14.18 3]
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Table 2 Computing time for dilation with T-shape
filters.
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