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! Hough Transform
2 Clustering

\'8%

B0 Silelbl (5,glid Suwdigo — Sludg Ju ole 6y s

1799 glivwls @ g 6 jlosk @ piids Jlw

doddo —

el oo ysialy 5l (G plerea 3 55!
5 bt ol el el o aten 25 (555
byl ()il 9)0mlil 0)lo (6 i @slyzr dnng
Slybs (0,5 By by g albolid gl §p Jls!
S @by 5 b Bble Sln opaza Oleny
Oielan 5 ding Gaals [V gVl (65555 5 ot
bgtlas g Slyagad 5l (sloygd (oy3b p ik 3
s Juisl by b 5l (5 (Byb )l 5 Jlal
Glgenls slwogS ol (5 9—len0o abl s
Slgdso LQQT b LB amas e a5 wiladl 5 ,ilS
byl slacslon; copte s o)l [¥]ogs
als Copas jo bl adle S 5 JLa!
JUisl byl aigy Co oo 5 Rl ol (G Sl
SPLI )2 G 651 45 (Vb Coal Lo
392 5 9 l)5 glaylil (6505 e a3l ol S
Iflast o

eyl 5 Ll oo alonl Slalllas bl
g S il (i sla g, 5o G JUST bolas
210y 9 Sl S975 T A pilis 5 05 20
Si=d sleslawl Jolas jo ail o gly8 sloas 3o
b bl ) e & s b 1S o (S5 Lo 25
ol s pealed pslaer G JUl gl VL 8o
3o s plol (i 285 5 ey L) b o)l
izmon [V 5 7 8] ol o i slais) colae
ol > OlFee G JU! belas olabid jl o
g Laoolaiwlsgu 5l g 000 s o |, bylas -]
I o les (65 5l gy 0l o

Gblis o1, lad glaools blis eaas 45 ool
ol g Lagleaisbo i e d LS (6 e
byl bLi LSos5 gl sl 1) wins o LS
ol olad bl ol 5l e g 8o b 5 Jlasl
oyl sl iy dnmgi conlpliy 03l oo odezmy
sboodls 5l 5y bolas zlytul 6l 055 5 @
O 3 bk s et E9mdge S o el


http://dx.doi.org/10.29252/jgit.8.2.75
https://dor.isc.ac/dor/20.1001.1.20089635.1399.8.2.6.8
http://jgit.kntu.ac.ir/article-1-797-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-11-15]

[ DOR: 20.1001.1.20089635.1399.8.2.6.8 ]

[ DOI: 10.29252/jgit.8.2.75]

UlySos g pad0 (53020 48U Moo

byl (loly pa 1 a5 (ailge ardeid (ppizeen
ghresl ool dlie ol o ailosges pladl s jls 54>
95 48,5 O)90 S5al9 00 sl yild leslanal b laad
Ly las wa i olwlis slaad 5loslawl b ol 5l am
@‘9.0 9 u‘)_la:> 9 ;.\_3‘009_9.5 CbM‘ |) d)_’ JLQ.».“
elwlis 1) 5,0 Jlasl bghs Glbl o o 3 las
P 4o OloSos 1 Ry (nl colre Aoz 5l ais S
Gl yzed g Gy JWl belas gaman olulis
Seslewl b 5,0 JLasl belas 5l blas ol adgs o
@lolid slp slaone sloslinul g L poai (B,
DV lsgas o)l 5 B oo

a9 sl eslaiunl L (Y- VA) o) Ko 5 ,uiluSU!
ey b Juisl byl oyl sl (9, (S0
OBy ol o assls &l e pls 1 Sl (serins
31 e Al e 59 Tzl el ol 1 15 o
Laad o5 wi o500 51 oolaal b ol .aces oo pll
A gl easSaolae 2l 5l e g oadizl B!
izl puwl slead sLlyy cpe Qo)si Cmwd
Olage U295 (nl colree a5l el oulioslain!
S jleslaiul pae 5 g5lmesly Ny (Sherm
by las gomdw gl vl pas g 0aisS gunanlb
D Yloges o lel 5, Jlasl

9 (S—mdw o_:LwLw o.\..u‘ol?u‘ Sldlas uuL».u‘ 5
e sbaghs; )3 Gp JEl bebs g5le Jos
lwliss g o bl o Hla—o ol B slls pgloas
im0 Olol 8 o5y JIs 4 5 T gamge
wla osle i ay 5Lo ol Lawgs oo ids! pglas
Jleizl 5 sblie (S0 )3 9 Sunl (g30a20 5 ooz
5,15 8gzg Uaz g oliisl aseis
(Lo 5 50) sl 1 (oo Olipdins —Y-Y
plodl ad> o a0 1) 5, Jasl bghs g5l Jos

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)


http://dx.doi.org/10.29252/jgit.8.2.75
https://dor.isc.ac/dor/20.1001.1.20089635.1399.8.2.6.8
http://jgit.kntu.ac.ir/article-1-797-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-11-15]

[ DOR: 20.1001.1.20089635.1399.8.2.6.8 ]

[ DOI: 10.29252/jgit.8.2.75]

UlySos g pad0 (53020 48U Moo

oaeslazul éw u_i)_,g_i,,)], K f"':'.’.)}i” )‘
slagasls 5l il (St gl sl [1#leud
™ Jﬁ‘x? L a5 Cowl sdeslau LSQLS L)’“"*’?"

DA el sas ools ylas

Slp Ngboe pemdi (LS by laasls
Glhe (Slawo e b (Shy gl
Koaha o gl el Guillsss slaSis
Guiod ol 10 a8 el oo Bl il (1 TG0

suddpwlxe owadd b S g acgozmo 1) Jouo

(h=%)/4
(A =%)/ %
Al
Aol (A + 2 +25)
(h=2)/ A
Ayt Ay + A
A
Z —Z

max min

(Z2 7))
[/

!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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