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3D Building Modeling Using Aerial LiDAR Data

Hongbeom Cho, Woosug Cho ', Junku Park, and Nakhyun Song

Department of Geoinformatic Engineering, Inha University

Abstract : The 3D building modeling is one of crucial components in constructing 3D geospatial
information. The existing methods for 3D building modeling depend mainly on manual
photogrammetric processes, which indeed take great amount of time and efforts. In recent years, many
researches on 3D building modeling using aerial LiDAR data have been actively performed to aim at
overcoming the limitations of existing 3D building modeling methods. Either techniques with
interpolated grid data or data fusion with digital map and images have been investigated in most of
existing researches on 3D building modeling with aerial LIDAR data. The paper proposed a method of
3D building modeling with LiDAR data only. Firstly, octree-based segmentation is applied recursively
to LiDAR data classified as buildings in 3D space until there are no more LiDAR points to be
segmented. Once octree-based segmentation is completed, each segmented patch is thereafter merged
together based on its geometric spatial characteristics. Secondly, building model components are
created with merged patches. Finally, a 3D building model is generated and composed with building
model components. The experimental results with real LIDAR data showed that the proposed method
was capable of modeling various types of 3D buildings.
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Fig. 5. Continuity of Point Clouds.
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Fig. 14. Building Data for Modeling.

i
ng
ol
A

=

X oft
o &£
0o 1o
R of
o &
T
o
r& i
|
Y Eg
m
ogh
Fuj
1o
ot

3
b +&H4A

o oot 12 M d
1o
)
;
i
(o3
i
i
3h

=

B g3e A2e vy 2A2 JYsty B3
AEATE Fd8ke 4 B OREEE CEEEPEE

Z2&5lgth 2&E 02 AEXE ARHE ngs 3} Fig. 15. Stepwise Process of Gable-Roof Modeling.

A AeRde s Fig. 15¢

paby gy, REYugel Ane gals] 9 tizgos mdsdl,

Mo %2

3o} Ao)aele) )5 7 B BHE 48 2 Building #1,#3) 7= AAAIA v 22 447 2
Holc}, obE 4 QI T IR OR o|Roldl BAAZoltt,

Fig. 162 2% oA 8¢ 670 3 & 2
AE S Hgslo HFHo=
Heuds Hepfglth &89 4
=229 HHANN A7 AE A AE

olelg 49 LIDAR Holeg olg3tel 3 A8w
9e ulng HE TS RS BAY 4 ek

W
5
rlr
«X
&

i
=
I
=2
os]
=)
=)
=]
8101
3
o
oM,
To

c
AH
D)
o
K
o
p
i)
"
ofht
™

—148-



il &

(@) AERAXY H¥)
Building #12} 339

b A=Y 324
=24 23

—

(@ VERIXY H9) b AEED @3x4)
Building #39] 3%l 24y Az

me

(@ DERLAXY H9) ) AERY 34D
Building #59] 32+¢ 2y Zx}
Fig. 16. Experimental Results of Building Modeling.

oh & AollA] BElg A= whH e guby o
ol gE o] &3t a@_—y}om o o] Z4lo
YO8 = A
© AR Adze] oate] AdiHoz LA o
ol AUE7t 22 dolHE AMEl TS Z 6 B
A 8% 4 9lg Aoletn wetdn)

Building #4+= HAIA|o] &3] 2A418H4] = FEiQ
A AlolE Feo] HEOJAG AlolE Felo] A5 »
4] o] IA 2] 97) wRo] Alo|E Felo] A
=9 Bdlg An Zopy Azie 4 9l LAE o)A
Hdo] AEE 1At 29 B Aeks] FHs)

o RIS 4= Qlrk Whol| Building #52] 49
o] FArHO 2 LA E AHE R o x5t
0hE oy JHor 23 BYgytzEo)
TFREZ AE BdoA A Fejo] AR 74
E'MH 4719} Ho| ¥ AL AT 4 glon} Bt
I XY, X-Z, Y-Z FHA A 274 2z}
7Y O9IE HEoh) o] AjZEe] HE EHo|A]
HeRt HHeAE &Sk A} gk AL 8

=]

]
o] UI— 2~ oh:]_ _E_o]x-l

N
o

it

$

)
= g

o[)lr
L

BuU (R N S )
fiInNgy

flo

A Study on Change of Average SCS-CN Value by the Spatial Resolution

(@) AERAXY 38
Building #2¢] 334

b AEEDE (344
EECIEE)

@ ATEIEY B 0 ABEE 33K)
Building #4°] 339 =93 A

= ¥

(a) AERAXY B9)
Building #62] 324

0 ATRE G4
mdy 43t

£ AoA19] A HEOR TR 349 AR
Qo) A B Slstel £ Aze] 27)w8} dlo
B2l g Saseh HEEAe] A48T SXE
spelolgl DMC A7 et BofE SA94L
PAAIEGPA L o] §510] Eofate] 5] A2t
et

Ao Bk SAEst Hele g 71EoR sl 4
A28} Ylo]Elo} LIDAR dlol825E FHEo1) 3%
A ABRYN FUsichn Bass 449 912
vmateh, e Fig, 172 453} dolelol A%
29 dolEol 4 FUT AAL Ui

|

o2

~149-



Korean Journal of Remote Sensing, Vol.24, No.2, 2008

Food £ (] < 1
L8 R T L] P
.‘il' g :
H :ﬁu i
o i
“u |
L
- u"z‘ o L
Ml wwIT R
@ 4% 243 .
Aos #axs P OE 2E ) sz qoy
SEEERE

3 X (Building #1)

(2) g 2y
dolEl st +X =3
dele e F3

(b Ae 249
el &
AR ¥ X (Building #3)
Fig. 17. Check Points for Quantitative Evaluation.

(0) A =38 ol

YA o2 [IDAR Alago] Ztugle R eihe
Ato] weba Aoz AAEt & AtoA ARg
¢ LiDAR dlo|&}9] $}X] 2 xh= e =5 23} 0,61m,
223} 0.15molt}, £2]=3 gojeg 7jEen B
AtolN e At e 193 33kl AE Rt
gt A} AERE ] $E A BAgLeaket 4
9% FHAFIAE 242 1.01m, 0.53m= e

R

AAA Agket g o2 AE 33 AR

EUﬂ F 7=
tlole 9] =, #gr)st 4 )
o aglo| Efje £ AtoA
Aeolrt,

Building #2,#3 #5 #62] 7
m?9] AUEZ = ANA AEL A BABH: ¥
SHA7} 91.o0 E3] Building #2,#3 #52] 79k Zo]
237151} HA 59 o2 <I3le] LiDAR H|olE7}
SRR Y= Aol A9 BVRs3ch E oE 29l
O 2 LIDAR HlolE9] 548 vrgsiA] ¢ 5U3
SHA Y] 272 FHE BEshe &ET FHEdo]

o Fig. 18914 2oix= 2AAY 33+ A3 zhs

SEREELN

i /\}=9-5]' LiDAR
L
Alket gz gt

-2} 7ol 1~2 points/

N
- M__.M‘;::-‘;\i"
== _—
@ 4% 299 )
doms asa OO SE o eqza do
dolEel 33
AR e &X (Building #2)
:?s' {}i
@ 1% 293 .
qolus sAEy O 2]%0];”' © #A=3 doig
dolee F4

Az el ¥X (Building #4)

Solch, olof 2

Ho]eje] o] w}aw 37 -5;;;_ s oss e
o] 38 PaeiFo] A Elolof S

5 242

FUEY 7IEL 399 AR
Yug BA0 71E H2REY elA AgHsE
Ayl xﬂoﬂk % AP 0 58 et




YoM e FEI FTETE 7o 339
E

o) ZA5hs LIDAR dlolels 354 42
A3 g Hauslel B Sy

=
A& e A, ARG A4 L AT B
S| WA Bl § 374

2 9 LiDAR dolelahe olgstel 753 3732l 2
EB0d QYRS vag
A ATARLOA 190 A

.
)
r\(
m{n
H
m&
{o
-
oft,
o

=, 2g7ist A A4 5—4 EﬂolEi FH=AY 89102
lste] St AES AQsta= AAAY 32k AE
= AABH FAgste Bl AIE HofRelnh
BEHO R g5 LiDAR Hlo|Ehe o] §3}e] 3344
Aes E‘*‘E‘ﬁ}ﬂ feiMe =2 Huert Basiy
AAAL AES AABHA ZAH3L7] Saiale
5ol WS S o] o|Folxof Gt T4t i
AFolA Mg Suirutel FUEY FHL
LIDAR dlelelel S5 82 wef 3402 21
T4 YIS ¥4 A7} 2710 Pash, opxjg
o7 FANA 2AB= ARS EA¢] WA H
W4 59 ekl B4g A8at wk FAN A
AP ABEYE THY 4 9SO v,

B 2

£ A AHARFE ddeArleea - A%
FIEA R ETHA A}?jﬂﬂﬂﬂ HATHAHO7TEA
HCOo3#)oll 23 s =| A5t

L

AEA, 2005, tojto] oJFt A5 9) RgEFe}
wel, AShalsL AAFeHY] =, pp. 16-28.

BER13|, 2006, LiDAR H|o]E|9} $:R]A| w8 §3st A
= BAg ASAE e AR =5 pp.

A Study on Change of Average 5CS-CN Value by the Spatial Resolution

22-36.
$HE 9, 2007, LiDAR HoJEE o83 SE2| £8
71ke} A B84 AersE, IREFIA
25(4): 327-336.

S, 2001, ﬁ*ﬁ AR S %t 1E 7|6 B

3L

o], 2003. LiDAR Ho[gjo} EAHIE o83t 2
29 AeFEo) w3t A, sttt
Q] =5 pp. 14-17,

Abdullatif Alharthy and James Bethel, 2004, Detailed
building reconstruction from airborne laser
data using a moving surface method,
International Society of Photogrammetry and
Remote Sensing, Istanbul, Turkey, July. 12-23,
2004, Commission III.

Ellen Schwalbe, 2004, 3D building model generation
from airborne laser scanner data by straight
line detection in specific orthogonal
projections, International  Society of
Photogrammetry and Remote Sensing, Istanbul,
Turkey, July. 12-23, 2004, Commission I

F. Rottensteiner, J. Trinder, S. Clode, and K. Kubik,
2005, Automated Delineation of Roof Planes
from LIDAR Data, International Society of
Photogrammetry and Remote Sensing, Enschede,
Netherlands, Sep. 12-14., 2005

Impyeong Lee and Toni Schenk, 2001, 3D Perceptual
Organization of Laser Altimetry Data,
International Archives of Photogrammetry and
Remote Sensing, Annapolis, MD, Oct. 22-24
2004. Volume XXXIV-3/W4 Commission I

Miao Wang and Yi-Hsing Tseng, 2004, Lidar data
segmentation and classification based on
octree structure, International Society of
Photogrammetry and Remote Sensing, Istanbul,
Turkey, July 12-23. Commuission III.

Miao Wang and Yi-Hsing Tseng, 2005, Automatic
Plane Extraction from LiDAR Data Based on
Octree Splitting and Merging Segmentation,

-151-



Korean Journal of Remote Sensing, Vol.24, No.2, 2008

International Geoscience and Remote Sensing Orthogonal Distance Regression Code with
Symposium, Seoul, Korea, July 25-29. Vol. 5 Bound Constraints, Technical Report TR-04-31,
Zwolak, Jason W., Boggs, Paul T., and Watson, Computer Science, Virginia Tech. pp. 1-6.

Layne T., 2004, ODRPACK95: A Weighted

-152-



