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ABSTRACT

In order to construct a road-traffic noise map of a city, which is a useful tool for policy making, a

3-D model of the city should be generated in advance. Since the 3-D model should include relevant

roads and buildings of a city, the process requires time- and resource-consuming works. Especially, the

heights of elevated roads and buildings cannot be obtained easily from the official data. In this study,
DSM, DEM, and nDSM models generated from a LiDAR dataset are combined with GIS DB to esti-

mate the heights more efficiently. This procedure was applied to the city of Gwangju to construct a

road-traffic noise map, and by measuring the noise levels at 604 locations, the average difference be-

tween the measured and predicted noise levels was found within 1.7 dB(A). The 3-D modeling process

combining LiDAR and GIS DB is expected to increase the efficiency of noise map construction.

b
dlo
N
b
rir
o
i)
=
Bl
>
o
s
&
%0,

A R o)Ae] Al s o F-stergloi). =

o
I
It off

20
a7
o] 24 5)ol 20109 6 Aol uwhe} g
IAL A 2010-728 TagA =] A ol A

-+

Corresponding Author ; Member, Dept. of Environment Engineering,
University of Seoul

E-mail : schang@uos.ac.kr

*  Dept. of Environmental Engineering, University of Seoul

**  Texas Southern University

o £&A% 259 stolsekele] YA ol
of et 20129 BAYAN AATE oz @
AEAE A AgAe]l AW, ofF FARY
A, LAFAA, UTFIN, BINE GFTA, 3
% ARA, QAFGA, BAFIA, FEFIA

A%k 59

9o bt ASAES] AA = <
T N TAE 5 EA Qlxzeel #s
e ool uel 4ok Az 2rHelAn
GIS(geographic information system, X|2]7HA]2
el e BHo ol WO Aio] AUA
o= 7hssHl HAth 2ol ekl o} A

%  Recommended by Editor Jong Kwan Ryu
(© The Korean Society for Noise and Vibration Engineering

Trans. Korean Soc. Noise Vib. Eng., 28(4) : 483~489, 2018 | 483


https://crossmark.crossref.org/dialog/?doi=10.5050/KSNVE.2018.28.4.483&domain=http://journal.ksnve.or.kr/&uri_scheme=http:&cm_version=v1.5

Taeho Park et al.; Road-traffic noise mapping by combining GIS DB and LIDAR Dataset

sldo]l A HA e T2 GISH AL/l A
W, e 22kl o R Holde ARE SIS
Mol 7bestes 32k REE gk Alehs Ao
ot 58] LRF a7kt wekst 22 AddA "o
A ERO AE 1 FolE Bt F e a8
ol Wlo] whgA| k. BAGIFHIE S AT
e AR A5ARY A AFoR T £E 9
Aot EAGS] ASAR A AEAR] S
e B WS dage] ulg- "ojzith

olg1dt WS Ak Welto2A LiDAR(light

detection and ranging) datasetS ©]&35}i= WHS
£ 7 Utk LiDARS 9A] HlojH= HOo= o]Fo]
A Qe 7+ HEL X, Y, Z HEE /A F71H4
o8 WAMEY A% 5o JRE JHAAL k. o]
23t A (point cloud)S rasterizeAlH DS
24 277t lEd A xe e AES
MA o] HeE 7HA3 Y= DSM(digital sur-
model, 7 ®H =)} A x| Fo|gtdt 7}
Z]= DEM(digital elevation model, %] ¥ 23)
olty. #7422 DSM¥} DEM9| o] ztol& A4t
3= nDSM(normalize DSM)¢] 1o 7AE9] o]
& FAsted olg"h wrhg wgke] A9
DSM= ©]83te] 1 xol8 AF&d.
LiDAR datasets ©]-&3 EARAS A48 A
2000 Z2RHEE o] FolA k=l =419 3
2k BEaS AAC 7bes A BARRE As
SRR otk 7129 dA9E AA =Ref e
el Ao o] HESRYA E2 Y 2o
holA 1450 o] 93P LiDAR dataset¥} 3|
|=5 o] &3l T=29 3x4 7|3l E-s A3t
28 243} Boyko9t Funkhouser™
9] LiDAR datasetihS ©]-&3to] 1
27+
o7 WS
iDAR

=
2e

face

rlr

N
el

5

w
‘
-

Raieich
b
! B
td

12

A]

Hiimz
o o
oo W
FA AT
—H\(-ﬁj_&i
r&lemlo
' ll
S H
Prtf‘{m
Hur-\o
\oﬁrﬂ
_ﬂmlo
D
ne o
L ot
< R M
i
o

w it
to fH
fetl ol
ol Eg"
@ rr o)
o
R
fil
f
S
ki
fil
2

)

M @ ox Mo 2 ox mx L olo m rff
ok
o

ol
o>
r,
1o
oo 4o
B

3t

484 | Trans. Korean Soc. Noise Vib. Eng., 28(4) : 483~489, 2018

LN =P atei 1) L =

2do] o]AE= Priestnal S2@
LiDAR datasetS ©]83lo] DSM¥ DEM& T3}
I wolE nluEte] A& ojHAS A
t} o]E FE3lo] AE9 349 Z

Til’. Zhou o) %

A8l #52] R, AFH, AANE a8
AE 2de FAAso

PA
LiDAR #i-& o]&3}d]

|

O
O orlr o 2w o go M1 Aot 2 32

o,
= © o

ok

o\ o
oft
o
o 12

2 x
2 f
to N
TR
gt 2
=

b 42
_|n‘.
¥ =
4
e,
tlo

o -
ox
_0|L
2
T

_O‘
e
-
2
>
fr
ot
2
=

_|_,
w

.
2

ol U{o
B
[
Mo gy
ox,

M
e
(o o
b
SL
b
>
ofl o Lo
rﬁ‘
o
FO‘A
ot o T

N
4 o
jad

=

ot
1%
2
r‘O
=)
ml
oz &
ilo
)
ol
—i)\l oL (i

=2 32 o
=
t
ol

L
o
O
182
>
o,

_1_I_4
oo
ol
o
2
w
Wi
Rl
o

2. g7 WY

2.1 Xrol £+3

of el EARE gARAE FEALAN
Aol A F7hskaL e FAAE v2.03 FEAYA
HYoA 42748 LIDAR ARE o] &35l ot
W HolEe FFAMARA AN AlEs= ITS
(intelligent transportation system) At&.9} 34
Al 2k Az wE S AL ARE o] &t

of Uit WEFS AR

2.2 LiDARS} GIS DB2| &g A&

DERERERR

GIsE EABHe £2A%E A4 QoA 71
A ATe HYB A8 oF Solum,
CADSH o] 219 Fehg ek} F AL E
Asht, Age] AR £H%S AT Ak &4



Taeho Park et al.; Road-traffic noise mapping by combining GIS DB and LIDAR Dataset

o 75 AAA wep gEARL 7 de] 2ol=
ZEAHAR J,] FAAEZ v2.08 £, T, UE

g o AuE skl gtk

LiDAR datasetS 224 L5 93 mAd A
of o]g3slE Fag HAHL AE ER9 Folg
ol Aotk ®Ald EAlgte BE HEY &
2] A FolE FA3] off7] wiEel &
sty gk vkt EEe] ackEATE AT
ol @gd wA Do wEw, AZiEol: sfeshd
A FolR stojof A, AAl SAY F fle
gl &ke w dEFE, FEFE, ARiE
o] F%ol 77t 28m, 2.7m, 3.6 mE FaA =9
£ FAsH star glom kg s 5E%
A 3ol it

of AFtellA X 3x4d EAIEE Ao di=f
Aol Hab= Fig. 1914 BHE A Pk 2349
GIS DB¥} 3xtdo] At JEH|= o]Fojzl DSM E
+ DEM AEE o]&3te] 3ak¢9] GISHE S| 7%
g w5, o] ARE Yo EARTES Adse
Aolt}h, oJ7]4 o] &H= 32 DEMS TA|EE|
A AM(terrain) &2 o]8 & 4 9tk DSMS 17}

ERe o] At o]gatal, F+ RE(DSM, DEM)
& Hlus] AE] FolE Atk ]J‘lﬁ‘:}

of dv= GIsol xgsta Sl= =AS] FH

(footprint)= A3 A, REA SR {55 = T4
2D GIS DB

3D DSM or DEM

3D Road and Building
and Terrain

Fig.1 Combining 2D GIS DB with 3D models
for urban model construction

Q) 5=

o] AA5tollA A3+ LiDAR dataset¥} GIS DBE
Agste] =29 Eols sMAsE Wl diAE
Fig. 20l YERNRITE Fig. 2()F dAZ #AAE A
o] gFgapzlolnh. oA gL FFFIA 9 A2
e T AFE, WR o]Fofxl krel AHo| 9
218 E27F aapste] JAE FEHR FAEIh
Fig. 2(b), (c), (d)= 24} E2E 3z¢ow W
A7) FAS HolFEar 9tk Fig. 2(b)$F (c)olA
FAE Qe AS =A-E DSM Hio] EolE

A- T 1o w
omlgtt}, Fig. 2(c)ollA HiE AT Zo] DSM At

7 GIS DBE HA wHeRe Folg 5= & +
Ark. 2" A= F oY ER F F-9 U
E2% avtoln, sk W =R AW gle
=2o|t}. DSM A% rasterizedtil =2FAIA 3}
T2HS FAESI

DSM3# DEM< o|&3lo] =2 Fols F4ote
He a7beRe] XS BT AdMRE A
25} o] Ao A= GIS DBOlA EEe] FAlA
S FE ERARAA wtER J9s FE3)
gk wikEgs g9 FEAUARIRA A

2 A Ex 2

2015-1530%, $AAEE
15 &4 5504 Aoe
A2

FAAE 2.0 AY-=
A007(3L%), A009(Y

AHE) layerE o]-&ske] W
(plane) FE|Z Z=ZaIGrh 1e]al g Fool =
Fee B2 FAAES A4 B2 st
of WpeR gAow Aot o714 Eejd
A7ERE DSME o] &shal, wElEA] 9 dut
L2 DEME of83iM 1 %Ole AlAks AT

Fig. 2(c)oIX Bz AF o] Aikel a84d&
ola1 A3 ALE &l rasterized DEM
DSMeolr| A& o] &3t3ith. YA F e o] LiDAR A
3} 22 rasterize® ©|7 A& Fig. 3914 & 4= e
AAH FA(pixe)FEE o] FoA] Gt} o] A7l
A s IS Imx ImE A8t EolE
ARt shte] AL sl ol ghs 7HA

o

Trans. Korean Soc. Noise Vib. Eng., 28(4) : 483~489, 2018 | 485



Taeho Park et al.;

Road-traffic noise mapping by combining GIS DB and LIDAR Dataset

486

(d) Rasterized DSM with GIS road plane,
road centerline, tunnel DB

(e) 3D ground and elevated road model
Fig. 2 Procedure for 3D road model
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Fig. 3 Road centerline, vertex points and pixels

d(vertex) S

59 3ol

2l

(3) A=

AL Folg A7) fJElA= nDSME ©]§
3t} DSM2 DEM+71E,9] Folo|=&, DSMI}
DEMY] x}o]¢l nDSME Atsle] &3 AE9

Fig. 4+ Zj_%g] l_T';TO]—E— ]/\]-3]_% [E\REE S I 5 R
Arskal gl 9]

E u}xu 61-4—/\}74-0— MTE 9 Fig. 4b)E

OW o] ﬂ?‘é«l Hﬂ%
Art & 4 dvk o71M 7 %01 AR AW =
ol 77 thE 4 7] witel DEMe] Aol
ol-&all nDSMS AAstaL ol& AE xo] Al
o] &gttt ojwl, nDSM& A8 oA HES]
oo 91Xk HAlo] Yehd ¢ Sle 2AkE AA
a7] el g HBE GIS Z2AANA 2mmnDSM I



Taeho Park et al.; Road-traffic noise mapping by combining GIS DB and LIDAR Dataset

(a) Aerial imagery

(b) LiDAR point cloud
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(c) 3D building model
Fig. 4 3D building model construction by using nDSM
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(b) Results using LiDAR dataset

Fig. 5 Noise prediction results
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Fig. 6 Comparison between predicted and measured
nose levels
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Predicted noise level (dB(A)

@Digital elevation model

OLIDAR dataset

5 C) 3 0 B (]

Measured noise level (dB(A))

Fig. 7 Comparison of predicted and measured noise
levels according to DEM and LiDAR dataset
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