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A Robust Power Transmission Lines Detection Method
Based on Probabilistic Estimation of Vanishing Point
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Abstract

We present a robust power transmission lines detection method based on vanishing point

estimation. Vanishing point estimation can be helpful to detect power transmission lines because
parallel lines converge on the vanishing point in a projected 2D image. However, it is not easy to
estimate the vanishing point correctly in an image with complex background. Thus, we first propose a
vanishing point estimation method on power transmission lines by using a probabilistic voting
procedure based on intersection points of line segments. In images obtained by our system, power
transmission lines are located in a fan-shaped area centered on this estimated vanishing point, and
therefore we select the line segments that converge to the estimated vanishing point as candidate line
segments for power transmission lines only in this fan-shaped area. Finally, we detect the power
transmission lines from these candidate line segments. Experimental results show that the proposed
method is robust to noise and efficient to detect power transmission lines.
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Fig. 3. Decision of power transmission lines. (a) Parameters to
select a candidate line segments. (b) Searching in a fan-
shaped area. (c) Score function for power transmission
lines detection.
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Fig. 4. The estimated vanishing point (@ red point) and result of
line detection (bottom row). () ground truth. (b) o, = 3.
(C) o) = 5.
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Fig. 5. The vanishing point estimation error on noisy line segment
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Fig. 6. Sample results of the proposed power transmission lines
detection method on KPTL image sets.
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Table 1. The accuracy of the power transmission lines detection.

Accuracy per image(%o) Accuracy per line(%)
PTL Sets

Ours Leietal’s™ Ours Leietal’s"™
KPTL-A 96.04 297 98.02 44.06
KPTL-B 94.29 429 9821 57.14
KPTL-C 95.11 0 97.69 53.94
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