Trans. Korean Soc. Noise Vib. Eng., 24(12) : 985~991, 2014
http://dx.doi.org/10.5050/KSNVE.2014.24.12.985

TELSA . ZAS

E 243 M 125, pp.985~991, 2014
-2785(Print), ISSN 2287-5476(Online)

=

59

°°|1_

S 9% 3749 BAEY 75

iy LiDARQ]r GIS DB9] &% 7|4t
Extraction of Three-dimensional Hybrid City Model based
on Airborne LiDAR and GIS Data for Transportation Noise Mapping

of e e P A 4 QO
Taeho Park, Bumseok Chun and Seo Il Chang

(Received September 22, 2014 ; Revised November 11, 2014 ; Accepted November 11, 2014)

Key Words : Noisemap(4<-4| =), LiDAR(Eo|th, GIS(A&] EA]2~H)), Digital Surface Model(5-%] W %.3)

Digital Elevation Model(5~%] %31 X3])

ABSTRACT

The combined method utilizing airborne LiDAR and GIS data is suggested to extract 3-dimensional
hybrid city model including roads and buildings. Combining the two types of data is more efficient
to estimate the elevations of various types of roads and buildings than using either LiDAR or GIS
data only. This method is particularly useful to model the overlapped roads around the so called spa-
ghetti junction. The preliminary model is constructed from the LiDAR data, which can give wrong in-
formation around the overlapped parts. And then, the erratic vertex points are detected by imposing
maximum vertical grade allowable on the elevated roads. For the purpose of efficiency, the erratic

vertex points are corrected through linear interpolation method. To avoid the erratic treatment of the

LiDAR data on the facades of buildings 2 meter inner-buffer zone is proposed to efficiently estimate
the height of a building. It is validated by the mean value(=5.26 %) of differences between estimated

elevations on 2 m inner buffer zone and randomly observed building elevations.
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Fig.1 Point cloud of LiDAR data in Atlanta, GA,
USA
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Table 1 Maximum grade for design speed(municipal
rule on the standard of road structure and

facility)
Maximum grade (%)
ez Highway | Arterial | Collector Local
(hesty | Fiat [Moun| pigg Moun| gy Moun| gy Moun-
120 3 4
110 3
100 3 5 3 6
90 4 6 4 6
80 4 6 4 7 6 9
70 5 7 7 10
60 5 8 7 10 7 13
50 5 8 7 10 7 14
40 6 9 7 11 7 15
30 7 12 8 16
20 8 16
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Fig. 2 Junction of 1-85 and I-285 near Hartsfield -
Jackson Atlanta International Airport
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Fig. 4 Result for corrected road elevation
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Table 2 Results on difference between real building
elevation and estimated elevation

Predicted elevation in

Predicted elevation(m) e SR ) i)

Estimate
method
Min | Max | Mean | Min | Max | Mean
Statistic

value

Average | 61.77 | 7.28 | 593 | 3473 | 7.20 | 3.18

Standard
deviation

Min 28.10 | 3.10 | 0.50 | 0.20 | 3.10 | 0.10
Max 110.60 | 15.80 | 13.70 | 110.60| 14.70 | 11.40

15.13 | 2.71 | 4.12 | 29.67 | 2.58 | 3.25

Median | 64.35 | 6.75 | 490 | 2170 | 6.75 | 1.80
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