An Eigenvalue Approach to Extracting Power-Line Points from Airborne LIDAR Data
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Abstract : Power-line is one of the main causes of the crash of the aircraft. Recently, study for detecting a region of power-line is being accelerated using a remote sensor system such as optical camera or laser scanners. Laser scanners are active remote sensors for measuring the distance to an object by sending and receiving of the laser pulse. Laser scanners are less sensitive to weather environment compared to the optical sensor. Therefore, it is advantageous for flying obstacle detection. In this study, we suggest a method to extract power-line points from airborne LIDAR data. The proposed method utilizes the perceptual clues based on the characteristics of the power-line points. The first clue is a linear structure and the second one is that it locates above the ground with a sufficient distance. The proposed method consists of filtering, segmentation and classification processes. As a result of the filtering, ground points are used to create a digital terrain model (DTM), while the non-ground points are used as the input data for the segmentation process. The segmentation process groups the points into meaningful surface patches. However, the power line points are linear structure and thus they are not extracted into a surface patch. As the segmentation results, the points on buildings or trees are removed and the non-segmented points are defined as the candidate points of power-lines. We then calculate the eigenvalues for the covariance matrix from the generated non-segmented points and obtain the ratio of eigenvalues. Based on the ratio, we can extract the points on a linear structures and further filter them using the height above the digital terrain model. From the experimental results, it is shown that detection rate is about 65 % based on the comparison of the manually classified reference data.
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