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Remote Sensing Image Segmentation by a Hybrid Algorithm

Chul-Soo Ye and Kwae-Hi Lee

Dept. of Electronic Engineering, Sogang University

Abstract : A hybrid image segmentation algorithm is proposed which integrates edge-based and
region-based techniques through the watershed algorithm. First, by using mean curvature diffusion
coupled to min/max flow, noise is eliminated and thin edges are preserved. After images are segmented by
watershed algorithm, the segmented regions are combined with neighbor regions. Region adjacency graph
(RAG) is employed to analyze the relationship among the segmented regions. The graph nodes and edge
costs in RAG correspond to segmented regions and dissimilarities between two adjacent regions
respectively. After the most similar pair of regions is determined by searching minimum cost RAG edge,
regions are merged and the RAG is updated. The proposed method efficiently reduces noise and provides
one-pixel wide, closed contours.
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Remote Sensing Image Segmentation by a Hybrid Algorithm
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Fig. 1. The result of applying mean curvature diffusion to the noisy edge surface (a) noisy edge surface (b) restoration of noisy edge surface.
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Fig. 2. Region labeling (a) gradient magnitude represented by floating point (b) minimum gradient magnitude pixels(A, B, C)
and minimum gradient direction (c) labeling the pixels P and Q with the label of pixel B (d) region labeling results.
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Fig. 3. Region labeling for adjacent pixels of same

gradient magnitude.
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Fig. 4. (a) Example of segmented image (b) corresponding region adjacency graph.
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Fig. 5. Merging operation using the region adjacency graph.
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(b)

@

®
Fig. 7. (a) and (b)— aerial images from the Avenches data set and zoomed region of Fig. 7(a) (surrounded by the white box),
(c) and {d)— mean curvature diffusion filtered images, (e) and (f) - final segmentation results.
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Fig. 8. Comparison of image segmentation results (a) before applying RAG to watershed segmentation (b) fter applying
RAG to watershed segmentation (c) and (d) edge detection results of the images in (a) and (b), respectively.
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