Effective Line Detection of Steel Plates Using Eigenvalue Analysis
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ABSTRACT

In this paper, a simple and robust algorithm is proposed for detecting straight line segments in a steel plate image. Line detection from a
steel plate image is a fundamental task for analyzing and understanding of the image. The proposed algorithm is based on small eigenvalue
analysis. The proposed approach scans an input edge image from the top left corner to the bottom right corner with a moving mask. A
covariance matrix of a set of edge pixels over a connected region within the mask is determined and then the statistical and geometrical
properties of the small eigenvalue of the matrix are explored for the purpose of straight line detection. Before calculating the eigenvalue, each
line segment is separated from the edge image where several line segments are ovetlapped to increase the accuracy of the line detection.
Additionally, unnecessary line segments are eliminated by the number of pixels and the directional information of the detected line edges. The
results of the experiments emphasize that the proposed algorithm outperforms the existing algorithm which uses small eigenvalue analysis.
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Fig. 1 Image of steel plate models
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