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2 Digital Surface model (DSM)
® Interpolation
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! Digital Terrain Model (DTM)



<o blED l Sy ilid Cug> Lo 559098 590 gy Sy 031

Ul g J3Sw jlgs

S g adyl Telai e anaSe s maw o Y
bl g5999,90 Slas 5l oolatwl b e .ol slox!
ol gama il (e g (e 095 9 A
5 —eyd bLE 6,5l o Ly am ado e o
ojlaslas 8l aalol sl> b aig, ol aye,S sl
NI T S VRPRV A UUPL P oW KES B BN IR N |
oéLa.._w‘ La ‘) u.am) C.]a‘.u wm )LOLM: [V] u""l"“’jﬁ
el b aig)ly bgyes 4y 4l g lisle ldl S5
‘-s_mlm‘ qu_B suo.:s) u_:‘ ° 0) w).aq Oy oueld
A SU05 sy ddall g0 p (o5 glas | LS
oS g e b bl alaki 5 ond 455, ki o
alais lgieay (8,55 1,8 ol 55 o glabi e
L AT alngy 5 Jgiems ot 4238 515 50 tne
@ iowd Oliee b conlite g it (slaibiwlas iy a5
4SS sbay Bl ey me bl Bis g oLl
o 18 (5 iy gl S5 o 3blis 5o
A Sy adsl alais wi b ol [4] ¢ pedesT ]
- elad agly au ahdi 2 gl e g0 Sl |,
Al adads i g Haio g e alad e SO 4o aS
3 Ly ol polae [81.000,8 dcwlxe —ogs 00ls sl
DTM a4 bgsye ,lais g0 alaii g e slasbiwlos
JE 50 00,5 oo a8l Sl 4y g ool a3 T a5
eips LI (lssean sy abali (o500
lacdsl ey [V o] () Kan 5 ol S 00,5 oo i
l_g 9 J_EOBAJ ool M)?i” &9).“: (5‘)" ‘) DTM )I
59 Lol an adgl ama o ) blss alols s 50 ;lul
Joe e sl 59 syl bLa 51 e Lai0ls

Lo LI .
alols , 51 .00, 040 Gbum Joe S lawgs
Al wlas 5l eaBos) s ami o | glalags

% Grid Surface
4 Linear Prediction Model
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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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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 LIiDAR 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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