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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). (a) ground truth. (b) o, = 3.
(C) o) = 5.
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Fig. 5. The vanishing point estimation error on noisy line segment
images.
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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.

BTL Sais Accuracy per image(%) Accuracy per ling(%0)
Ous | Leeal’s™ Ous | Leeal’s™
KPTL-A 96.04 297 98.02 44.06
KPTL-B 94.29 429 9821 57.14
KPTL-C 9%.11 0 97.69 5394
Bt 98%0] 1L, A4 FHAS B At HEshe 7
F7F et V%=, ST oM E A & e
S %ee & 5 gtk turoR B AN g
o7 Wk o3 Btk a=10,A8 = 05,t, =

3.88(d =5,w = 15).

5.4 B

£ =Rl 24 24 7N 2d $34 4E
ML Aokt B AS e GAlA S
Aol £87E s 251 Sl BEA B
1Ee oI5, FAE G YAt SHAE B
Fomn tmolzo] AT AN AE WHE A
oh 3 G4 9 chokeE ABel et 15e Batel, B
Ahk Wil AlKSHE We] SIAle] 24T &
AN AvHoR FAsta 42T 4 U9 HelRy
o gF B AT A4 4E 5 By TaEel 430

References

[1] K. Toussant, N. Pouliot and S Montambaullt,
“Transmisson Line Maintenance Robots Capable of
Crossing Obgacles State-of-the-at Review and
Chalenges Ahead”, J. Fidld Robot, 26(5):477-499, 2009.

[2] J Katrasik, F. Pernus and B. Likar, “A Survey of
Moabile Robots for Distribution Power Line Inspection”,
|EEE Trans. Power Ddlivery, pages 485-493, 2010.

[3] W.G. Tong, B. S. Li, J S Yuan and S. T. Zhao,
“Transmission Line Extraction and Recognition from
Naturd Complex Background”’, In Proc. Machine
Learning and Cybernetics, pages 2473-2477, 2009.

[4 W.Cepo, X. Yang, L. Zhy, J. Han and T. Wang, “ Power
Line Detection Based on Symmetric Partid Derivative
Digtribution Prior” In Proc. Information and Automation,

(3]

(6]

(7]

(8]

(9

[10]

[11]

[12]

[13]

[24]

[15]

[16]

[17]

pages 767-772, 2013.

F. Sun, Y. Li and J. Fan, “Monitoring Methord of
Transmission Line Based on Video Image Recognition
Technigue’, Int. Conf. BMEI, pages 136-139, 2011.

N. Pouliot and S, Montambault, Hydro-Québec,
“Geometric Design of the LineScout, a Teleoperated
Robot for Power Line Inspection and Maintenance’, Int.
Conf. Robotics and Automation, pages 3970-3977, 2008
S Fu, Q. Zuo, Z. G. Hou, Z. Liang, M. Tan, F. Jng and
X. Fu, “Unsupervised Learning of Categories from Sets
of Partidly Matching Image Features for Power Line
Ingpection Robot”, In Proc. 1JCNN, pages 2596-2603,
2008.

Z. Li, H.Wang and Y. Wang, “Path Planning for Power
Transmission Line Inspection Robot Based on Visud
Obgtacle Detection”, In Proc. ROBIO, pages 158-163,
2013.

R. Grompone von Giai, J. Jakubowicz, J-M. Mord, and
G. Randdl, “Lsd: A fast line segment detector with a
fdse detection control”, Pattern Anaysis and Machine
Intelligence, 32(4):722-732, 2010.

S Fu, Z. Liang, Z. Hou, and M. Tan, “Vison based
navigation for power transmission line inspection robot”,
InProc. ICCl, pages 411417, 2008.

C. Hy, G. Wy, H. Ceo, and X. Xiao, “Obstacle
recognition and locdization based on the monocular
vison for double split transmission lines ingpection
robot”, In Proc. CISP, pages 1-5, 2009.

W. Le, E. Li, G. Yang, C. Fan, F. Jng, and Z. Liang,
“An embedded vision system for a power transmisson
line ingpection robot”, Intedligent Robotics and
Applications Lecture Notes in Computer Science,
5928:802-811, 2009.

Q. Zuo, Z. Xie, Z. Guo, and D. Sun, “The obstacle
recognition approach for a power line ingpection robot”,
InProc. ICMA, pages 1757-1761, 2009.

R. O. Duda and P. E. Hat, "Use of the Hough
Transformation to Detect Lines and Curves in Fictures”
Comm. ACM, 15:11-15, 1972.

J-K. Kim, S-P. Lee, H-L. Jung and H.-K. Cho,
“Deveopment of a Dua-Arm Drawing Robot using Line
Segment Approximation of Image Edges’, Journd of
Korea Robotics Society, 9(3):140-146, 2014.

K. H. Choi, S. K. Han, S. H. Han, K .-H. Park, K.-S. Kim
and S h. Kim, “Guidance Line Extraction for
Autonomous Weeding robot based-on Rice Morphology
Characterigtic in Wet Paddy”, Journa of Korea Robotics
Society, 9(3):147-153, 2014.

J Goutsias and Henk J. A. M. Heijmans, “Mathemetica
Morphology”, |OS Press, 2000.



(Z3HA
2000 A73het wiElo] 23t
(Z3H4A)
201384 elrieta e
EEERELE AT L
ERCESERE SRRy

FE H

i

Rl

2001 M&thstal X717 5F
t‘sLH ( EM-I/\})

S (B3P
[AEFN

S ES

re

A4 el

e
e, 2Re A

=
T

o A

1985 A it Ee|sta
(&b
1987 ANt gt &5t}
(A—] /\].)

1994 AA|tstn
2 ()

] A AA| 2B A

HhEAl g et

1996~-8A =) edTd ATAE
20 olc‘:i:rw
Aok 1 Hlo] @AM, A EHE, AIAUES A

.7

gt M 7|
1987 Al=thgtal 7| A A &t
(&b
1989 A-&thstal 7] A2A 8=
(F42h
2000 KAIST AFs3t 2 A7

a3} (FahhAY
}\ A

3L
o

2000~3A F=H3|EdATd Hol
A7

£k AFEHA, ZEAH, 2EAS

i

A]
QLA =

‘]Jo
2H



