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1 k-means

2 Delaunay Triangulation

3 Cleaning

4 Chamfer

5 Localised Radon transform
6 Phase Coded Disk
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1 Binary PSO
2 Fuzzy C-Means (FCM)
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Abstract

This paper introduces a novel road extraction algorithm in two stages of road detection and road vectorization.
In the road detection stage, road class image is obtained using fuzzy C-means clustering and some post
processing operations. In the vectorization stage road key points on the road centerline is obtained by an
innovative approach of dynamic road pixels clustering using particle swarm optimization. The proposed
algorithm is able to automatically optimize number and position of road key points without considering the
prior information about the initial number and position of cluster centers by designing a new cost function. The
optimized road key points were connected using weighted graph theory. Different high resolution images of
Ikonos in urban, non-urban, and mountainous areas were tested and several quality measures including RMSE,
correctness, completeness, and quality were calculated. Extracting different road shapes with RMSE less than
1.3 and quality greater than 0.86 in different areas proves the efficiency of the algorithm in yielding complete
road networks.
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