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2 Digital Surface model (DSM)
® Interpolation
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! 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

4 Closing
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% Gravitation

Vi

Olye b (omae a8 gaadlS sl 5 (b9,
S ol gy ol o . S0ged a5 BVMS
o3l bl (Slizme (o Gosb ) adsl (sunandS
@olosd (6,5 ki o Ly Hlais 50 alali 4y axibo S
ey babaly 5o alals 65 Oliee oy 5 waleen
LFM)B.AT Ll u‘?—a&d—‘ 4_1_‘>).a U_" ) 0 ul.?L.."
bl S0 ol s 6lym comac a0
Syge sloaly) Jue Jlod sl 99 o0 ool
130,50 oy A aslel o asols 18 ) p
sla iy, il (gomvdslad sl Sloc o
P =l sbeghs) jl gauaiss 5 gunasks
Ol o g 9blion e ham 2)l9e Ganailo
5 ilwlas sliwl, jo (g lawn lo WM Ll
s VAl coul ais F & g0 Y blis ol S
Tl yo Lo g, ol Bos aBlg s [Y-
R e I
bls gloas oo olulis olalad )y
B b e Ol oo e &jp0s
Cpdlo 950 ;0 (6 S el Ly 0yl
Glizlw sla S5 L bl 5l a5 oloaskd
elwlis anl b b wilead JSas alise
S Sene |y (s e B)lse
slo il il s59—tsd )90 Gls,Sloc o
‘SJL_:‘}: as J_)"m)s_.o.i ul_u‘ ‘) u_:‘ 6)9)55)54'
Wil Llo 1) ey e 2 )lse ol
s Lol 5l omlis oslinl a5 s psboay
hows 4 Wilgs o ol ¢ olawdl fu:.ilm)é
obls oS icmwlbo e Bo L DTM plows
it 2ol Vb gss Y] e ez

! Dilation
2 Erosion
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! Inter Quartile Range
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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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