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The Realization of Mathematical Morphology Method in Image Segmentation
Song Gan
Anshun University

Abstract: Image segmentation is one of the core tasks in the field of computer vision and image
processing, and its accuracy directly affects the effect of subsequent target recognition and feature
extraction. As a nonlinear image processing tool based on set theory, mathematical morphology shows
unique advantages in segmentation tasks by virtue of its ability to accurately describe the geometric
structure of images. In this paper, the theoretical basis of basic morphological operators such as corrosion,
expansion, opening and closing operations and the design methods of structural elements are
systematically sorted out. The implementation principles and applicable scenarios of three segmentation
methods, such as morphological gradient edge detection, watershed transformation and morphological
reconstruction, are emphatically analyzed. On this basis, a comparative experiment between medical
images and remote sensing images is designed, and the performance of each method is quantitatively
evaluated by using the indexes such as intersection over union and pixel accuracy. The experimental
results show that the morphological method has high accuracy in target segmentation with clear structure,
but the stability decreases in the face of noise interference. In view of the above shortcomings, this paper
further discusses the improvement direction of multi—scale structural elements and adaptive strategies,
and provides reference for practical applications.
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