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Watershed Transform Based on Morphological Reconstruction

JIANG Zhi-yong" ,CHEN Xiao-ling" ", QIN Qian-qing"
V" (State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing
Wuhan University, Wuhan 430079 )
2 (Key Laboratory of Poyang Lake Wetland and Watershed Research ,Ministry of Education Jiangxi
Normal University, Nanchang 330022)

Abstract Watershed transform is the main tool of mathematical morphology used for image segmentation which can
produce one-pixel wide and close edge. This method applied directly to gradient image causes severe over-segmentation. In
this paper, the author presents a multi-scale watershed transform based on morphological scale-space by the analysis to the
reasons of over-segmentation produced by watershed and the possible under-segmentation due to watershed-plus-marker.
The method proposed here could be divided into three steps: (1)The alternate sequential filters ( ASF) based on
reconstruction are used to reduce some difference inside objects; (2) The closing by reconstruction be applied to gradient
image in order to remove some local minima that does not correspond to the maximum and the minimum of the original
image; (3)The processed gradient image is segmented using the watershed transform.
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Fig. 1 Minima, catchment basins and watersheds
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Fig. 2 Signal, gradient and modified gradient image
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Fig. 3 Smoothed signal and gradient processed by closing by reconstruction
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Fig. 4 Results of segmentation
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Fig. 5 Segmentation results of original image which smoothed by ASF with different SE
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Fig. 6 Segmentation results of left smoothed images processed by closing by reconstruction with different SE
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Fig. 7 The relationship between factor of image smoothness

and number of regions in segmentation results
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Fig. 8 Results of Sobel’s edge-based technique and Canny’s edge-based technique
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