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ABSTRACT

As airborne laser scanning technique is developed with high vertical accuracy recently, there come
many studies on DEM (digital elevation model creation, building extraction, flood risk mapping and
3D virtual city modeling. This study applied point comparative method, contour comparative method
and digital map with scale 1/5,000 to calculate RMSE of DEM in according to resolution that was
constructed using rawdata being acquired by airborne laser scanning. As a result, point comparative
method showed lower DEM standard error than contour comparative method, it is a reason that
contour comparative method was not carried out detailed grid calculation for point comparative
method. Also, digital map with scale 1/5,000 showed higher DEM standard error than point
comparative method and contour comparative method in below 25.4m that is average horizontal
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distance among contour line, and showed similar result with contour comparative method in over 25. 4m.

KEYWORDS: Airborne Laser Scanning, Light Detection and Ranging, Digital Elevation
Model, Point Comparative Method, Contour Comparative Method
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TABLE 1. Flight planning parameters

Design Item Contents
Point density 30 point/m'
Pulse frequency 41 ~47kHz
Flying height 1,000~1,200m
Scan angle $15°
Vertical overlap More than 50%
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FIGURE 1. Flowchart
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TABLE 2. Seven parameters with Bursa-Wolf
mode!

Paramelers  AXm dyim dzZm R()
Vaue -1158 +4749 +67411  -1.16
Parameters Ry(")  Rz(")  A(ppm)
Value +231 +163 +643
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FIGURE 2. The analysis procedure of DEM
error using point comparative method
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FIGURE 3. The analysis procedure of DEM
error using contour comparative method
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FIGURE 4. The analysis procedure of DEM
error using digital map
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TABLE 4. Cell count in according to the resolution
Resolution Cell count  Resolution Cell count

(m) Row Column (m  Row Column
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FIGURE 6. Application example using point
comparative method
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TABLE 5. The analysis results of DEM error
using point comparative method
Resolution ~ RMSE Resoluion  RMSE

(m) (m) (m) (m)
2 0377 28 3457
4 0.631 30 3672
6 0.836 32 3.901
8 1.136 A 4.108

10 1.3 36 4318
12 1.629 B 4562
14 1.857 40 4764
16 2.097 42 4956
18 2325 44 5.149
20 2.561 46 5.352
2 2.78% 48 553
24 3.013 50 5.799
26 3.238
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FIGURE 7. Application example using contour
comparative method
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TABLE 6. The analysis results of DEM error
using contour comparative method
Resolution RMSE Resolution  RMSE

(m) {m) (m) (m)
2 0.493 28 3.812
4 0.782 30 4.058
6 1.067 32 4.279
8 1.341 34 4513

10 1.605 36 4714
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26 3.592
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TABLE 7. The analysis results of DEM error
using digital map

Resolution RMSE Resolution RMSE

(m) (m) {m) (m)

2 1.957 2 3928

4 2007 30 4151

6 2077 32 4321

8 2134 A 4528

10 2311 36 4710

12 2.440 B 4905

14 2618 40 5130

16 2.784 42 5371

18 PAL 55) 4 5559
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FIGURE 8. The analysis graph of DEM error
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