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Automatic Extraction of Roof Points from
Airborne LIDAR Data by Data Snooping and

Image Segmentation Technique*

Shih-Hong Chio**

Abstract

People can acquire spatial information more efficiently and benefit much more from
3-D geographical information than from traditional 2-D geographic information. In 3-D
geographical information, building models are essential elements. Not only can building
models be used to construct the virtual cities on the web for visualization, but it can also
be used as the bases for different information systems. For example, the information
system for the precaution or preparedness against natural calamities can be built based
on the building models for relieving the victims of a disaster quickly and reducing the
damage. Airborne LIDAR surveying systems can acquire automatically high accurate
and reliable terrain surface data covered large area. Therefore it is an important source
for automatic reconstruction of building models. Basically, airborne LIDAR data are
consisted of a large number of 3-D points on the terrain surface; co-planar points should
be extracted for subsequent application. Therefore, lots of algorithms are developed
to extract the meaningful 3-D co-planar features. Based on data snooping theory, this
study proposes an algorithm to extract building roof points from airborne LIDAR data
for building reconstruction. Based on the assumption that building roofs are composed
of either horizontal or oblique planes and that the heights of roofs should be higher than
ground surface, image segmentation algorithms are employed first to segment the possible
regions covered roofs from airborne LIDAR data. Based on the theory of data snooping,
least square plane fitting algorithm are developed to remove non-roof points and extract the co-
planar roof points by fusing those detected roof region outlines for subsequent accurate building
reconstruction. From experiments, it also proves the feasibility of the proposed algorithm.
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BRI - TR EARERFER - A4S S TER AR AR AR T
VMBI E - KEEBHBRRE R (PREESRELPREREAL » 2002) 5 BiEHEMAE
MRS AT R R R ITT  A RE R S R BUR AE PR T 2000 - HET THY R e 25 B R
FHGETE (Helsinki Arena, 2000) ©

ARSI R T A RO (B RA BB R M » 2002 5 Gruen and Nevatia,
1998 ; Haala and Brenner, 1997a) - {EiR2 HE RGP AT = it B 2 5
%~ BEE A (digital surface model » fEfEDSM) &H - LURBIH ALY
[filE - FrEEDSMERLE IR HBE AR E R R tR i FEESY) (SUEEE
IRIY) B I N Y ) e AR - AR HBUEAAEE R R A SR E
RN TS » HuBRER I H AR = (AR IR BUE S Y (digital elevation
model » fEFEDEM ) BUfBEUERIZIEAY (digital terrain model * fjfEDTM ) -

H A HL A B = i EE Y D S ME R Bl St Thn il S B iy ~ Wiz g sl &=
Bty BT % A Jt 2 22 FE ST il (airborne laser scanning @ fEjfFALS ) Biff22
#i)%3#E (airborne light detection and ranging » f&f#airborne LIDAR ) {HI &+l - HiE
W SRR A NI B R E R EREE AT TARESE » KIHL H REE e
s B B S 22O E T B R A R RE H B ERUK &8 =i = @i BErYDSM
Bl - iR Bl S T B a2 E G I S R i S RE DL B ~ TR H SRS R T
BN & =R B S 3 R &R (BRI ~ R ERPIZE - 2003) - K
zedotEE RV H AT H BN A A YR IR —IHE E BRI o HE 2R
GPS (global position system ) ZEKERAMBAMINS (inertial navigation system ) {E 1%
AR E AR TR A0 A7 AN ZZRE S B - [RINFH A R SRR 2
JREE - DRI ST R AV BRHISER S T TR - S EIR R A Zeny = HE R,
&R » N EEEEE (point cloud) &# (Wehr and Lohr, 1999 ) -

FEARZe i EE R A S m R R L ANRE ) - AR RES AN
HiFRH =HEBNL Bk HER RS E =M P EEERNE - & mREE LHZ
H i BB AR S R L B K BRI IR B SRR 4T (Schenk
and Csatho, 2002) -+ KlpbHiZedtE &R — P EIE EENHR IR EER 2
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and Looman (1997) Rl 85 Sl &t P Eop A A7 SRS SRR TH (roof-less
cube type) FJEYITCH: © Haala, Brenner, and Anders (1998 ) HHi/N _Jeih 728
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SRR R ATE LAY R [P vy ; st - ke N sl Sy~
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EE RS AR - SEOUERR R B T =B R W T - A
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