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(A New Preprocessing Method for the Seedup of the
Watershed-based Image Segmentation)
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Abstract

In this paper, a new preprocessing method is proposed to speedup the watershed-based image
segmentation. In the proposed method, the gradient correction values of ramp edges are calculated
from the positions and width of the ramp edges using Laplacian operator, and then, unlike the
conventional method in which the monoscale or multiscale gradient image is directly used as a
reference image, the reference image is obtained by adding the threshold value to each position of
the ramp edges in the monoscale gradient image. And the marker image is reconstructed on the
reference image by erosion. By preprocessing the image for the watershed transformation in such
a manner, we can reduce the oversegmentations far more than those of applying the conventional
morphological filter to the simple monoscale or multiscale gradient-based reference image. Thus, we
can reduce the total image segmentation time by reducing the time of postprocessing of region
merging, which consumes most of the processing time in the watershed-based image segmentation.
Experimental results indicate that the proposed method can speedup the total image segmentation
about twice than those of the conventional methods, without the loss of ramp edges and principal
edges around the dense-edge region.
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Fig. 1. Results of morphological gradient operation
(a) Profile of the grey level along the transi-
tion between two regions (b)(c) result of
the gray monoscale morphological gradient
operation for varying structure element
size, and (d) result of the multiscale
gradient operation.
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Fig. 5. Image segmentation of a Table tennis image’ (a)Original image, and the result of using the
multiscale gradient operator wher maximum structruing element size and threshold vale of (b) [3
X3, 0], (o) [7x7, 10], (@ [9%9, 10], (e) [11x11, 8], respectively, (f) result of using the
conventional monoscale gradient operator with threshold value 13, and (g) the result of the
proposed method with threshold value 13.
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Table 1. Total processing time of each image segmentation method of the watershed-based image
segmentation. [sec]
Algorithms F1lte11ng for Grad1e.:nt Ramp §dge Filtering for redgcmg Watershed Reglpn Total

smoothing | operation | detection of oversegmentation transform | merging

Monoscale-based 5.26 0.09 - 2.55 3.72 33.83 (4545
Multiscale-based 5.26 2.10 - 2.43 3.31 24.83 |37.93
Proposed method 5.26 0.09 0.23 2.83 3.70 10.06 | 22.17
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