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! Hough Transform
2 Clustering
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3 circle-based search
4 Canny
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I morphological filter
2 Gaussian filter
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2 Height Density Segmentation
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1 Support-vector machine
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3 Cloth Simulation Filter (CSF)
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1 Statistical Outlier Removal (SOR)
2 Standard Deviation (SD)
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" Principal Component Analysis (PCA)
8 Roughness
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! Digital surface model (DSM)

2 Digital terrain model (DTM)

3 Covariance Features

4 Eigenvalues

5 3D Structure Covariance Tensor
6 K-Nearest Neighbor (KNN)
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!Linearity

2 Planarity

3 Scatter

4 Curvature

5 Anisotropy

6 Sum of eigenvalues
7 Surface Variation
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9 Z variance

10 Mean Z
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Green/(Red +Green +Blue )

(Green —Red )/(Green +Red )

1 Mean R
2 Mean G
3 Mean B
4R Ratio
5 G Ratio
6 B Ratio

7 Maximum R Difference
8 Maximum G Difference
9 Maximum B Difference

10 Green Ratio

11 Green Ratio vegetation index
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Abstract

Inspection of power transmission lines using classic and current experts based methods suffers from
disadvantages such as staff injury time and money consumption. The Advent of UAVs and their application in
aerial data gathering help to decrease the time and cost prominently and it also lessens the disadvantages of
the current methods.

The purpose of this research is to present an efficient automated method for inspection of power transmission
lines based on point clouds achieved by aerial data. The proposed method has five steps: removing noise on
point clouds and filtering point clouds in order to divide it into two parts of ground points and non-ground
points, features extraction from non-ground point clouds and finally, classifying power lines for 3d detection of
power lines that are really important for location analyses of power transmission lines. For capability
assessment of the proposed method, two different data sets as aerial RGB based UAV imagery and aerial laser
based data is applied. The accuracy of the proposed method was 97.05% in total classification and 98.80% in
power lines detection for dataset 1 taken over an urban area with spectral features. The total accuracy in

classification was 95.48% and 96.81% in power lines detection for dataset 2 taken from a rural area.

Key words: Power-transmission lines detection, Random forest Classification, Laser Scanner Point Cloud, UAV based data.
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