[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

¢ . & A
0 0 »
% d?ébﬂ'biguu‘j’,w’u/u/
s / e
. J7-295) 1AV by qegaw & laud oy Jlw
_4,/ Vol.6, No.3, Autumn 2018

@0 P
pr -4y

o) (098 Jow gl il gl p bl pl o idd s Lawo 559098 590 o9y SO &l

A Yo . # e ..
Sl oLy (IS ol (onol olo™! Sy 3L

39,0l sirio oKl as cwidige oaSisly JLobiul -
Ol ol&ils - 8 (slaoaSisls s p - SlKe ledlbl g (5,10 Al pwaige 0aSisls (el S (sl 5SS geiils -V
Ol ol - (8 glvoaSliils sy - SIS Sledbl g (g)lo Al pwdige caSliils jboliwl -V

WWAPNYINE callie 5pdy oyt WWRONNVNY iallie el o )b

PRV

LS Sl L Lo (63 )L sbaojs s 5l olman il Sbps 5185 canl (Gl SV gazme (0 oo dhozjl (e (098, e
(Jole atdais ol a8lg;0 .8l Cws ) grhaw 1 ST e (gladais ol 4y Sl odizin (65905iSS 5l oolainl b )lg8 oo 09 el il oo
Joce zlysel gl aal )5 g, asl)) cadlio cpl 5 Bua sl iues el g (s L2)lse (S9l 4S el an 098, Joae SO
Al i i laools ;0 Sgzge g5 ¢ 310 1 o plamil b ol diol ) ol 55 ol o blas ol 5l oael cassdy b Jow 5l yae) (098,
ol joddy 2 ;05 530655 08 hgy Sleddun b dw dl> o j0 aial bad (55w g plaie (slosls 4y bl ol platels slaosls w4
g0 @Sl Glall Gali3l (g, ol bl ol il ) (e é (B)lge Bdo g lulid 4 (i p g e b
sz (5, LSSl gy 5l (6 S0yt (emimed sl ey f B)lee (2 ya Bis g ol | SKeal Gl sy cslal> o
Sl 10 D9-ed (4295 QLSS (nj e (B)lge 380 9 g Bd> 4 lei s Jes cod o Gl il S (S
loodls 5l goleitay wysfll ()l caz ilise Sesdas (e (o8, e et yoessil BhLe (Slisy 5 seeind Bl S L
iy Sl axb b o b, Lo solaiwl (ISPRS) j50 5l o 9 (550l g8 Mol ooy losles Jasgs ool &l a0
3 olas a5 aal cavsas LIS glbas 5 IS las g0 g9 sllas < gl 45 slas uSileo sl ZAREA g /Y EY LAY YAV polie

Cbls (uei e 2lge Bl jo (solpiion 1,08l ollys

it 2150 ()5 iz (o506 58 ol pl crie (ga58) Joe o lguds’

[ DOI: 10.52547/jgit.6.3.67 ]

ENCELP (WY [y
SYYY-YY- - YOR il
Email: bigdeli@shahroodut.ac.ir


http://dx.doi.org/10.52547/jgit.6.3.67
https://jgit.kntu.ac.ir/article-1-806-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.52547/jgit.6.3.67 ]

I oS L bl pl 4 plicws 5 & 2L
L alosg i pal 2 1) (roly auje g cnlio 230
Jos sleola Wl L DTM o dgs bl ol 4y g s
5 Jmol> 0l e 45 (DSM) T b o35,
Wl oY s e AT L g b LS
Joe Y] coul cliiss vige slo s alos |
Gy (s Jos oaias (aled (rhaw (0093,
w3l ey e YL (5)l9e ;00 5 daglessle
odiiSla Jsle (s (fyian 5 (somb (2)l3e
L gy0=lilwitb o 5055 5IDSM 3 DTM
5o oo ke DTM el DSM (yzsls [Lasl s
il o alulid b anl 3 5l s ke 4l &5
Jeolis 315 L8] ol o ) o 055 25
FP—an g b (B)lge eLi )] g Cxdge 900n]
S 308 o0 gll pleislo g (LS50 plal e
Coal Sl Ly alize (5)lse alubid Cg
5 —0le; DTM gl sl s bl il s
il o 0b ol jo bl de o g 00gs cuS Al
5 s pdpe Cdvan ddlaie JS al (tws plxil o
Syt ol LLE g a 85 )1, 3 s

38,8 Ol
A)lse il sl Sliidos (o dgl alox |
LLss ol glaosls 5l Layl (o, S ,old g )
ol o aS e 8 oyg0 [F] o)) Ken § (LS g
it Pl Bds 6l S3905850 &y )
Sojls Jloel sl (55909890 @lgs el 03 0500
adies o3lail g IS Ly gl ln el s
ohelsS ks Jloel 5l Gy o Ghs; cnl 5o Sl o
osliinl (asine olal b g o0yt G (5359994
e lolid ) el )l aeS (Sl 2 ;0 B s S
il DTM alols Ll ol g,o Ly

sll ool as sls lis Baass cpl 0o ,8 Zl szl

2 Digital Surface model (DSM)
® Interpolation

7A

S0 Oilelbl (5,9L8 wigo — Sling fu sole o9 i

19V jub @ pguw 6 lodh @ mudind Jlw

doudo —)

Sl adadi (sogu0mli dlawi sl mdaw ol 5l JelS
bla g,l0,0d5005 9,000 5l o Ko Jos j0 oS
3w o2l 3 1) 50 a0 DleMbl ailes o s
5l slaegomme oLl slins 4y &dlg)o (5)ls paigal
o) 098, Joame il YU o Ly ey bl
oy Bl ! o alols 5l ouls Lawgs  (DTM)
Q)BL;A)Q d.._..ug.u S Hg—ody FUSWITA G | B )l 9 ob;
Ll g e suasjisles wls coiis o [V]
il oo DTM soims LS slizl os,lo paiges
U el Slaite (o) (o088, Joe o Sl 5|
D] @ =) el o YO slas S

5 pode ;0 slos S g goie oo S Sl,lo DTM
Lo Q] 3 aS cl u_alia SleMb| alize slooje>
Slailuand g lodod 5 45205 (b )20l
gl 59y Ll (w0 balod 5 4525 ((Sgyoee
Gl B g ($59099 90935 sLalod g 5o (s
IV] sges o Lil Lol (e slo o § o 9 S5
J—ol> slaosls 3l oslaiwl L DTM gl 5eul o, 00! 5
Ll Sl Sl s @ Lo lrossouw )
& ygmod (695 Jled it slmonionin Ll ol jo
3 v Gidw Slaizue dwlre Gy 00 S
ot U Y] aslanas solinal pgmi g5 2L bLs
3 Gamaw loosly puiivs 351 ¢ jlagY oniomin
Laools oyl 5l oolatwl YU s 5 o515 L sy dane
L85 1,8 sy 9,50 DTM O8] Cawddy Cg o
Sl s S IV, S a3 Ly 5 0L

! Digital Terrain Model (DTM)
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% Grid Surface
# Linear Prediction Model
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! Opening
2 Delaunay
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® Thin plate Spline
® Self-Adaptive

7 Skewness

8 Kurtosis

® Peak
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! Artificial Neural Networks (ANN)
2 Back Propagation

® Multi-Layer
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! Dilation
2 Erosion
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Abstract

The Digital terrain model is an important geospatial product used as the basis of many practical projects related
to geospatial information. Nowadays, a dense point cloud can be generated using the LIDAR data. Actually,
the acquired point cloud of the LiDAR, presents a digital surface model that contains ground and non-ground
objects. The purpose of this paper is to present a new approach of extracting the digital terrain model from the
digital surface model. In the first step, noises were removed by preprocessing; then the irregular point cloud
was converted to raster data. In the next step, the proposed gradual geodesic dilation and labeling approaches
scan were applied in order to detect and eliminate the non-ground objects. The basis of gradual geodesic
dilation approach was to increase the structural element size in each step, investigate the height heterogeneity
and remove the non-ground objects, gradually. Also, utilizing the innovative scan labeling approach which
operated based on slope differential helped to remove the non-ground objects completely .

Finally, the non-ground objects were removed and the lost regions were retrieved and the digital terrain model
was generated by interpolation. For analyzing the proposed approach, the reference data of the ISPRS was
employed. The analyzing results in the five test areas indicated 4.61%, 6.97% and 3.17% for Type I, Type Il
and total errors, respectively. These results clarify the good performance of the proposed approach for

detecting the non-ground objects.
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