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ABSTRACT : Usually in South Korea, land cover type and topographic undulation are
frequently changed even in a narrow area. However, most of researches using aerial LIDAR
(LIght Detection And Ranging) data in abroad had been acquired in the study areas to be
changed infrequently.

This research was performed to explore reconstruction methodologies of 3D surface models

considering the distribution of land cover type and topographic undulation.

Composed of variously undulatory forests, rocky river beds and man-made land cover such
as streets, trees, buildings, parking lots and so on, an area was selected for the research. First
of all, the area was divided into three zones based on land cover type and topographic
undulation using its aerial ortho-photo. Then, aerial LIDAR data was clipped by each zone
and different 3D modeling processes were applied to each clipped data before integration of
each models and reconstruction of overall model.

These kinds of processes might be effectively applied to landscape management, forest
inventory and digital map composition. Besides, they would be useful to resolve less- or

over-extracted problems caused by simple rectangle zoning when an usual data processing of
aerial LIDAR.

Keywords : aerial LIDAR(LIght Detection And Ranging), land cover, topographic undulation,

3D surface model, reconstruction
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[Fig. 1] Location of data acquisition area
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<Table 1> Data descriptions of aerial LiDAR
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<Table 2> Data descriptions of aerial photo—
graph

Specification performance
Flight elevation 2,450m
: 22Mpixel
Resolution
(4,080%5,440)
Image size 36x48mm
Pixel size 0.009mm
Lens Schnieder Krunznach
Focal length 50mm, F2.8
Field of view 51°x40°FOV
Shutter speed 30 ~ 1/1000sec.
Standard cycle rate 4. 5sec/frame
No. of collected photos 215
Data size of collected 13.7GB
Data size of orthophoto 1.5GB
Spatial resolution 0.35m

Specification Performance
Flight elevation 2,450m
Vertical 0.3m
Accuracy ;
Horizontal 1.23m
Number of Echo 4
Intensity capture 12bit
Laser repetition rate Max. 70kHz
Scan angle 0 ~ +25
Swath width 0 ~ 0.93xaltitude
Beam divergence 0.2 or 0.7mrad(1/e)
Laser classification Class IV
No. of collected points 93,328,850
Data size 4.147MB
Area of the collected 70,480,,989m2

Mean of point density 1.32 points/m’
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<Table 3> Parameter setting for simple ground classification

Parameter Value
Initial point selection Aernial + Ground points
Max. of building size 60.0m
Max. of terrain angle 88.0°
Max. of Iteration angle 6.0°
Max. of Iteration distance 1.4m
Classification option(Edge length to reduce iteration angle) < 5.0m
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[Fig. 3] Results of ground point extraction by different classification condition
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<Table 4> Result of ground classification
T _- zoning| ' ‘before zoning after
result less extracted moderate extracted | over extracted zoning
ground points 61,660 81,762 374,427 127,341
total no. of points 374,427 374,427 374,427 374,427
<Tabie 5> Result of zoning by surface type
~ type area(xg‘g % no. of points %
forest 88,145 55.1 208,966 558
rock 29,390 18.4 65,111 17.4
man-made 42,465 26.5 100,350 26.8
total 160,000 100.0 374,427 100.0
18.4%, 18l QAIAI A X7} ¢F 26.5%= o] 37 2547]}94 AW\ A 171,71271 2] 4]
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(a) unclassified points

{c) vegetation
[Fig. 5] Results by data process in forest
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<Table 6> Results of point classification by surface type

no. of ground points vegetation points building points noise
€ .
P points no. Y no. Yo no. O no. %
forest 208,966 37,254 17.8 171,712 82.2 - - - -
rock 65,111 65,111 100.0 - - - - - -
man-made 100,350 24,976 24.9 68,908 68.7 2,844 2.8 3,622 3.6
total 374,427 127,341 34.0 240,620 64.3 - - - -
5.2.2 stAo] Edd 4 A T
ARHE FA] S0 A glof A
0] oFA o oF Al ool o T e
o dAel AYE =8d d4A SAS (a) unclassified points
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6) 0] E‘]":S_. gﬂ]’ = = 57‘] ﬂ% ‘TQI‘ _5:‘3‘ %:' %g;m‘f:fj e |
7 bl s o] & Alo]dt A o =2
W Hjasty o AelRt /\—*E_ e E (b) rocky river bed as ground class
Aol GEEE FE3L Aol Wale [Fig. 6] Results by data process in rocky
2 BEIof s BE o]8S ey river bed

(c) surface of ground pomts

" (e) vegetation and etc.
( = 3.5m in height)

[Fig. 7] Results by data process in man—made area
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{d) living hedge and etc.
( <1.3m in height)

(f) the rest for artificial points
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