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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
8 Max Z difference

9 Z variance

10 Mean Z

"0 sk
Y - 0 an
0d G 3y 4l \‘%
T Susly ‘?g
sl

X
? o Siluoals =
2 2
"o Shig £gorme kS

Yoo Ol s
AN AR 2
“y
AN )
o
\. 3
JANRS NS 4,

Al


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 2025-07-13 ]

[ DOR: 20.1001.1.20089635.1399.8.2.6.8 ]

[ DOI: 10.29252/jgit.8.2.75]

ol (ab by S5 g acgemo ¥ Jgu

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

AP

B0 Silelbl (5,glid uwdigo — Sliudg Ju ole 6y s

1799 glivwls @ g 6 jlosk @ it Jlw

a8 iy (5 Siks
i Sl oSSl
Yol ol Sl
o B il .
2P Lo
o, . .

oo Wb o o

P Ru T

AW oy i
Y508 il
AW oy s

A}:-w b
AW oy il
ol il

Ve . .
e Ny p2

oA LE e o pS

" oalS b

Sobmod p (Sio B S 5g

b sy
P gy


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 2025-07-13 ]

[ DOR: 20.1001.1.20089635.1399.8.2.6.8 ]

[ DOI: 10.29252/jgit.8.2.75]

UlySos g pad0 (53020 48U Moo

2l S o zhaaul 5l e [V Y]aoo oo @)
lodaises 5l oolainl b Solay [z i, (bl
Sladiges piman g Sl ool 00ld b3g0l ¢ bjgel
oSl Oy5otr Glillls ailaie poloi )3 (o3550]
cdo b Bolay Ko o ,sSl b el ooy Gl
el (7) U5l 50 09 cols u'L)'?.J s YL
Sleslatwl b blas ol gonaid cys golonin g,
ol oadosls isles Bolas Kz ooy 6
Gowddiub Cdo duwlxo -O-Y

2 @ity by imakib cds byl sl
ahadi ol (s &jpmod sl legi
Po—ate e p S 3 4 g Sl sl ganail
ploal e yile 5 oolaiwl b oo g ol 00l 00ls 345
Ol 95 e Al (gl B Tty j0,0)
P Slg1,8 8o g fla oS TG s (ol lacds
9 VoY) ool sloslawl b as il oo Fy oy g
VS gyl uSile F oo 0l oo s 4 (F
59 il e Lo (WS SO ST cds g Sles )8 il
ybdn 48 Sl (blis sasmalis M TP clalyy oy
Sblas somoslas 5o P FP wiloads olulid o
TN ol e g oad plulis oliilay a5 col
el oz glolis bl Silas

[P

precision = F_P N FP|

(V)b

recall = FP'

S — |
TP +FN | (Mebd,

___ e (F)alal
Y|P +FP +FN | i

4 Confusion matrix
5Precision

6 Recall
"Harmonic Mean

8 True Positive
9 False Positive
10 False Negative

AP

olai S gy 4 bl pl gusyadnb -F-Y
Loug Veod Jluw o Bola | Ko o,

alaz 3l oy ol VAT oo, 4l sl
Ly S il e T oraz s (6550l cla ey
A oS gl s sla >y > bl oS S
o=l IV Tk oo oo (62 @l b ganai S
g Loous pFol JSis al> o g0 j0 gaadb g4
D50 650k o8l S ol gl ol S
Slosz> oS 5 slp Sslite sla by, 005
3 eSS aS aib s Sy g0 LaousS ganaalb
el T 1551 6T, gy bm gy (ml (nySpgye
Sobad JSoz o )9S 0 G 2 2l ez
D550 el ol (ganail g 151 (gl vy
035 ganadnb So (Solal | S o 5Nl
Jz oo el GB s (e (e aied
45 Sl S preal SlalS s 5l (oS 5 Sola
2 ool plasl gl sl Sepreal 2350 50
Ol 5o s e Sl ) (63959 o p S WS
a abais o ols oladl jelieas oy 251 1) 58

s

@l et el a5 998 e osliiul S SG
b0 Laos S (gonaad 4 cgome 5l a5 ol
oS L gonaiids a3 () S8 p0 oS oo
3l attin Ao, ol sadosls lis Solay S
clsall Bolal O ygmody 4S5 g0l slodasges
5 Vg s oolil o0 52 (Aisel sl Wigd o
B 09l 4 jgtaied Ladaises 5l oaile Bl ws o
8 oolii_wls 9o ¢ bjgal slmosls gaua il
S S e QLS50 0l o581 (nl )3 55 o
ol [ i 5 Sl s LB el
Gk g Sl 005l Bl unail sl
YU cio b g argi b gl i3 5 & g0 Sligioo

1 Breiman
2 Ensemble Algorithm
3 Majority Vote


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 2025-07-13 ]

[ DOR: 20.1001.1.20089635.1399.8.2.6.8 ]

[ DOI: 10.29252/jgit.8.2.75]

B0 Silelbl (5,glid uwdigo — Sliudg Ju ole 6y s

1799 glivwls @ g 6 jlosk @ it Jlw

la s

Holal Sz b gusaiinb wial,d ol Lo oY IS

el » Goiail
bl Lol
e (S s

» ° L]
o :"o n&.é-).>=> Y
PR . ':
yzel "r. :_. Yoo I:> <o
. o
M e
A gt |:> o ks
[
S ol b Ss
oals degasme
I . il blas » zl el ’
il b 555

izl » B

a5y » b bl

Holai S Jigy L bl ol gussainb A5 )Lsle oY JSSS

A cgorme Ll 0ol pladl 5y JEnl belas Lol
alisg 4 0T 5 Gtslo azly o ailata 51 gl ool
aS ool 00l 33T (6 pgil S e Sl 5
L Loyl pleol g aihaio 5l polas lojen 3510
aSloads 30 b sl s sl bl ol (bl
Propl oz 60 SIS wgi 1 pgs ool asgezs
Wl TYY go gl Sl A gmea ST
aS aib oo b sla T w8l 5 cadciils
Sl oadools isled (F) Uiy bools dcgoe
poose Ll 1o a ST T e SO 5l aools aca

Sl 428,518 oolaiwl 0,50 g 0gbils (]

1 Snoopy A-series

2 DJi M60

3HD32 scanner

4 https://www. lidarusa.com/sample-data.html

A¥E

s 2L, 9 gilwooly -F

lolid 5 ama i Cgr oleiiny b,
3 dbios (IS Al e g Jold 3 JUisl bglas
1831, bl ol slangs conl o3¥ ol Jgl Joe
Gl mdiiged sy g,y 3l eolaiwl L blas ol poe
ol o Jol e b3l el Sy U onlSs
Comud g0 g 00 b8 bl ol pgo al> 0 jo .00l
9 395 el (o) e bl ol g (e LS
plosl sy pmd BB 2l 55) 2 2 Hilo 0 asldl )
D9y el Ul 5l (S0 &5 pom Al e 0 090 o
Iy bl ol sla S5 el Jiogh ol goloiiog
bl 1) Bl gl gonails 5 pmlai oo gl 5!
2o plodl eadl Sl sla Sy
03ls acgozxo —V-F

59 53 o S slesliinl Ly gy cnl )0
@ S (S 2o Sl ) 5 (2l9e) B (g5


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 2025-07-13]

[ DOR: 20.1001.1.20089635.1399.8.2.6.8 ]

[ DOI: 10.29252/jgit.8.2.75]

UlySos g pad0 (53020 48U Moo

Ll ol g (o) b pl Coond 9 4y g oud 23
L (F) Sl 50 48 cdig b oo pand (Foe) o
oaiools Hlis ools acgamma g0 (gl blai ol 0,5
(M Jgaz 50 0adsyusd gl el )b 51 oolarwl b .ol

ra\..le ) pE § gy bl ol gslelas 4 s

ol 00

bl ol 0310y oy —V-F

L L& ol )3 35250 slongs ad>ye (0l 5o
Jgl eols dcgama 3l 1o (g kel B> g, 5l eolaul
JSs o b a8 conl oads B> pg0 00ld acgexas g
Gl oalonls yioles (B)
bl ol o, ld -Y-¥

bl pl ) Bolay Sz by, silwesly sl p

19 80 blE ol (0 .(pgo 6318 de gosmo oy Coouw JSCU g Jgl 0010 de goxo Cowly Coouws U)ol LS ol (I 20 &
(P90 0310 4 gozmo i Lo S g Jgl 6018 e gosmo Cowly oo JSCX)

CSF s 5951 50 ouoslasuw! b wolyly :¥ Jouo

RSy S 08

Y)IJSSJI.\.-S):M»

¥ gandib alid o

1 Cloth resolution
2 Max iterations
3 Classifiction threshold


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 2025-07-13]

[ DOR: 20.1001.1.20089635.1399.8.2.6.8 ]

[ DOI: 10.29252/jgit.8.2.75]

B0 Silelbl (5,glid uwdigo — Sliudg Ju ole 6y s

1799 glivwls @ g 6 jlosk @ it Jlw

2dd bl ol (0 .(pgd 0010 acgozxo e Caouw JSCb g Jol 0018 de gosxo Cowly Caouw JSCb) ol LU pl (1 :f ST
(pgo 0018 dc gozxo > Caouw ST 9 Jgl 0018 dcgozmo Cawly Coomw JSCU) o0l

bl ol guvadd -0-F
Slymedy giws Shgon |y bl ol 5l olacwnd

2 (A) JSi j0 aS el sadeslatl (gonadls

Sl 00 00l u.v-iLoJ 095 UM gf.'v) Lv O"’)U

Linearity

Bl pl 51 b S5r9 &l yiml —F-F

5 b sla Sy bl ol ganail sl
(V) UG j0 oS el sasig ! pmenl blas ol 5l pwais
gl i (cin g b la Ty el
Gl 00 00l QL.H.: blss ).3‘ )‘ 0l

Sum of eigenvalues

bLE il 5l eud ! ymuiw] (gdingy (owiid 9 b LS9 aiged (¥ JS

AS


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 2025-07-13 ]

[ DOR: 20.1001.1.20089635.1399.8.2.6.8 ]

[ DOI: 10.29252/jgit.8.2.75]

UlySos g pad0 (53020 48U Moo

Wy

5
’

z !
B
i}

- o »
¢

@ olisls @Jse @y

5901 0310 g oublaz (GLdommd A Sl
('950 odld AL gox0 o« [wiy o) JS-& 9 J9| oold 4L gox0 C/-»J') CaOu J&ﬂ))

s as wwulond pladl blas ol gonaislb
oaioals guled (Vog ) la i jo gunail
Gor IS B Rl Gend i aled S g Sl
Ll sadools s 15505 w5l g oadosls
S8 aS 04l oo oddlie (Vo5 V) Sl IS 4 ax g
bylas oLl o g ma BLadil soleiin (b,
| 009_._:1 uj._lja.a d)._) Jl__.ﬂ.u‘

.
s
Sl "*’? i

i o e ke 15 e e

-l LS )0 olaws « Bolal K oyl o

o 5 ¥ plp 2550 Gas iShas Vel (5,5
ol soazd § 15 0 Ve ol Solaen bl
Sl ool Uy LLE 1 i 5 e clo S
51 ool L g col ootz seial (F 9 ¥ oY) Ly,
5 Jsl ools 5l eadizl mriwl cwiie g b sla S5
A Cowd pgo ools 3l eadzl Ziul cwase sl S

gt I\ N —

-—
PO, 7
. e .

-l et s .

Jal 0018 dc gozxo oul guiuainb b Wl A IS

AV


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 2025-07-13 ]

[ DOR: 20.1001.1.20089635.1399.8.2.6.8 ]

[ DOI: 10.29252/jgit.8.2.75]

B0 Silelbl (5,glid uwdigo — Sliudg Ju ole 6y s

1799 glivwls @ g 6 jlosk @ it Jlw

) ) ()
- - :
X - e tn.
* ® 4
<
Des e 0 last @ Jss @y

299 035 4c gozxo ol gudvainb bl ol 1) &

ol 5 S WAY UL ol s ol il oo il
b sl Sy il bla pl Sl goasaslis
ok ) (il sl Sy 28l Ll pl
oialidl el ast (lalge 5l (S izmen bl e
odd gl cnl o G JUK! belas olulid cdo
Ganaib g olulis ol S sl colaiwl ol
bglas ay (Lis o Soo5 )l (oLS b
Bs uals el b 5o 4 byl calis 9 3, Jlal

g s sail

@aisainh <83 3l -

Gomdw olulid 5 ganaid <o bl cux
3 oold dcgame 2y 5,0 JLall by o>
(05 33 s g Lo ool l b gws (ganarls
Jols Lacdo (pl .l sndsarwle gudads cdo
aS Jol ools dcgoms j0 048 oo cdwlice 45 456 lan
A_;)"a a8l 4 s rb}é oals A_CM )é g9 099 q/\/?’

ol (09539 90 0315 dsgazxo g Jol 0015 ac g (guiyailb i b3yl FJgu

P9 ool
F Slel,s &ds 8y F
A%+ Q Yoy %A ANEA
AYEY qy,-¥ QoA YRS
VA qY,AY AOY AYAF
AYA av,ya ANy (NARS
O,FA

AA

Jglesld o9
P JERURN ) o ol
A/ AAF- ity
AF5) AT BUS iy
AEXY a5y Jss
A%+ ) AY $0 oleisle
v+ 0 5 eds


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 2025-07-13 ]

[ DOR: 20.1001.1.20089635.1399.8.2.6.8 ]

[ DOI: 10.29252/jgit.8.2.75]

UlySos g pad0 (53020 48U Moo

a8l a5 Wil blas ol 4y cos 6 5YL ganaads cés

<YL ‘Sil)l_f odmo s s B ) ol

5 0k o bl ganail o ik sla Sy
S 7500 i ys S Sl ol s a5 00 Ko alaxdla
5ot 5 6y BLond 5l o o( ol Siz) cyeile
Uls Kl g ol YL 8o l)ls (goue Ll

G JLasl bedas oman olulis (o g, o

[1] Ahmad, Junaid, et al. "Vegetation
encroachment monitoring for transmission
lines right-of-ways: A survey." Electric
Power Systems Research 95 (2013): 339-
352.

[2] Matikainen, Leena, et al. "Remote sensing
methods for power line corridor
surveys." ISPRS Journal of
Photogrammetry and Remote Sensing 119

(2016): 10-31.

[3] Qin, Yuanwei, et al. "Forest cover maps of
China in 2010 from multiple approaches
and data sources: PALSAR, Landsat,
MODIS, FRA, and NFI." ISPRS Journal of
Photogrammetry and Remote Sensing 109

(2015): 1-16.

[4] Yadav, Manohar, and Charudatta G.
Chousalkar. "Extraction of power lines
using mobile LiDAR data of roadway
environment." Remote Sensing
Applications: Society and Environment 8

(2017): 258-265.

[5] Glennie, Craig L., et al. "Geodetic imaging
with airborne LiDAR: the Earth's surface
revealed." Reports on  Progress in

Physics 76.8 (2013): 086801.

[6] McManamon, Paul. "Review of ladar: a
historic, yet emerging, sensor technology

Aq

ol 9 i -0

JKz sl (s B9y G952l 5o
ole 6550k slapt oSl 5l (S a5 Solas
3 G Jll balas gamdn astid jshaieds (il
Jol 00ls dcgamme .l saoolaiwl oold dcgozms g0
Sz Ly b Sy o @l Sl 5
(S £9d 03ld dcgoazma g A_..ubké_a S i
6‘)“5 as oug;\.f;‘o).g J)M )..1..41 );J )l oolawl
bl ol gla gy 5 obj)l Jgaz 50 a5 45 Lo
Jal_w as u_]aLo; )_3| é?"*’u’" ol ow‘_g\.\.b.@
&=y
with rich phenomenology.” Optical

Engineering 51.6 (2012): 060901.

[7] Chen, Chi, et al. "Automatic clearance
anomaly detection for transmission line
corridors  utilizing  uav-borne lidar

data." Remote Sensing 10.4 (2018): 613.

[8] Dr. Ghodratollah Heidari. Electrical
Design of overhead power Transmission

line. (2011)
[9] Song, Bigin, and Xuelong Li. "Power line
detection from optical

images." Neurocomputing 129 (2014): 350-
361.

[10] Tian, Feng, Yaping Wang, and Linlin
Zhu. "Power line recognition and tracking
method for UAVs inspection.”" 2015 IEEE
International Conference on Information

and Automation. IEEE, 2015.

[11]  Zzhang, Yong, et al. "Automatic power
line inspection using UAV images." Remote
Sensing 9.8 (2017).

[12] Cerdn, Alexander, Ivan Mondragon, and
Flavio Prieto. "Onboard visual-based
navigation system for power line following
with  UAV." International Journal of
Advanced Robotic Systems 15.2 (2018):
1729881418763452.


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 2025-07-13 ]

[ DOR: 20.1001.1.20089635.1399.8.2.6.8 ]

[ DOI: 10.29252/jgit.8.2.75]

[13] H Guan, Y Yu,J Li, Z Ji, Q Zhang.
"Extraction of power-transmission lines
from vehicle-borne lidar data."
International Journal of Remote Sensing

37.1(2016): 229-247.

[14] Y Wang, Q Chen, L Liu, D Zheng, C Li, K
Li. "Supervised classification of power lines
from airborne LiDAR data in urban areas."

Remote Sensing 9.8 (2017): 771.

[15] W Zhang, J Qi, P Wan, H Wang, D Xie, X
Wang, G Yan. "An easy-to-use airborne
LiDAR data filtering method based on cloth
simulation.” Remote Sensing 8.6 (2016):
501.

[16] Carlos Becker, Nicolai Hani, Elena
Rosinskaya, Emmanuel d'Angelo, Christoph
Strecha. "Classification ~ of  aerial
photogrammetric 3D point clouds." arXiv
preprint arXiv:1705.08374 (2017).

[17] Li, Quan, and Xiaojun Cheng.
"Comparison of Different Feature Sets for
TLS Point Cloud Classification." Sensors

18.12 (2018): 4206.

[18] Farzaneh DadrasJavan, Farhad
Samadzadegan, Seyed Hossein Seyed
Pourazar & Haidar Fazeli. "UAV-based
multispectral imagery for fast Citrus
Greening detection.” Journal of Plant
Diseases and Protection (2019): 1-12.

[19] Breiman, Leo. "Random forests."
Machine learning 45.1 (2001): 5-32.

[20] Zhou, Zhi-Hua. Ensemble methods:
foundations and algorithms. Chapman and
Hall/CRC, (2012).

[21] Zhu, Lingli, and Juha Hyyppda. "Fully-
automated power line extraction from
airborne laser scanning point clouds in
forest areas." Remote Sensing 6.11 (2014):
11267-11282.

[22] H Guan, Y Yu, J Li, Z Ji, Q Zhang.
"Extraction of power-transmission lines
from vehicle-borne lidar data."

90

50 Slelbl (5 5glid uwsigo — (Sdug fu (Sole oy s

1199 gl @ g 6 jlouis @ miidus Jlw

International Journal of Remote Sensing
37.1 (2016): 229-247.

[23] L Cheng, L Tong, Y Wang, M Li.
"Extraction of urban power lines from
vehicle-borne  LiDAR data." Remote

Sensing 6.4 (2014): 3302-3320.

[24] Yuee Liu ; Zhengrong Li ; Ross Hayward
; Rodney Walker ; Hang Jin.
"Classification of airborne lidar intensity
data using statistical analysis and hough
transform with application to power line
corridors." 2009 Digital Image Computing:
Techniques and Applications. IEEE, 2009.

[25] TERESTRICNEGA, AERO-IN, and
LASERSKEGA SKENIRANJA. "Extraction
of power lines from airborne and terrestrial
laser scanning data using the hough

transform.” Geodetski Vestnik 59 (2015): 2.

[26] Sohn, Gunho, Yoonseok Jwa, and
Heungsik Brian Kim. "Automatic powerline
scene classification and reconstruction
using airborne lidar data.” ISPRS Ann.
Photogramm. Remote Sens. Spat. Inf. Sci

13.16 (2012): 28.

[27] Guangjian Yan ; Chaoyang Li ; Guoging
Zhou ; Wuming Zhang ; Xiaowen Li.
"Automatic extraction of power lines from
aerial images.” IEEE Geoscience and
Remote Sensing Letters 4.3 (2007): 387-
391.

[28] Kim, Heungsik B., and Gunho Sohn.
"Point-based classification of power line
corridor scene using random forests."
Photogrammetric Engineering & Remote
Sensing 79.9 (2013): 821-833.

[29] Guo, Bo, et al. "An improved method for
power-line reconstruction from point cloud
data." Remote sensing 8.1 (2016): 36.

[30] Weinmann, M.; Schmidt, A.; Mallet, C.;
Hinz, S.; Rottensteiner. "Contextual
classification of point cloud data by
exploiting individual 3D neigbourhoods."
ISPRS Annals of the Photogrammetry,


https://scholar.google.com/citations?user=7hyYxRkAAAAJ&hl=fa&oi=sra
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 2025-07-13 ]

[ DOR: 20.1001.1.20089635.1399.8.2.6.8 ]

[ DOI: 10.29252/jgit.8.2.75]

UlySos g pado (g3e=0 48U Saz0

Remote Sensing and Spatial Information
Sciences 11-3 (2015), Nr. W4 2.W4 (2015):

271-278.

HarisBaltaJJasminVelagic,
WalterBosschaerts, = GeertDe  Cubber,
BrunoSiciliano. "Fast Statistical Outlier
Removal Based Method for Large 3D Point
Clouds of Outdoor Environments." IFAC-

PapersOnLine 51.22 (2018): 348-353.

[32] XIAOJUN SHEN, CHUAN QIAN, YONG

DU, XINLE YU, RUI ZHANG. "An
automatic extraction algorithm of high
voltage transmission lines from airborne
LIDAR point cloud data.” Turkish Journal
of Electrical Engineering & Computer

Sciences 26.4 (2018): 2043-2055.

Kohavi, Ron, and Foster Provost.
"Glossary of terms journal of machine

learning." Mach. Learn (1998).

91


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 2025-07-13 ]

[ DOR: 20.1001.1.20089635.1399.8.2.6.8 ]

[ DOI: 10.29252/jgit.8.2.75]

Journal of Geospatial Information Technology

Vol.8 No.2, Summer 2020

K. N. TOOSI UNIVERSITY OF TECHNOLOGY
FACULTY OF GEODESY AND GEOMATICS ENGINEERING Research Paper

3D Detection of Power-Transmission Lines in Laser Scanner
Point Clouds Using Random Forest Method

Mohammad Bagher Mohammadi moghaddam !, Farhad Samadzadegan 2, Farzaneh Dadras Javan 3*

1- Ms.c student of Photogrammetry, School of Surveying and Geospatial Engineering, College of Engineering, University of Tehran.
2- Professor, School of Surveying and Geospatial Engineering, College of Engineering, University of Tehran.
3- Assistant professor, School of Surveying and Geospatial Engineering, College of Engineering, University of Tehran.

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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