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AR« A Tk« O) AWk « &) Tk o+ AT H ok o Z2T Alsosrsonok

Kim, Sang Min - Jung, Jae Hoon - Lee, Jae Bin - Heo, Joon - Hong, Sung Chul - Cho, Hyoung Sig

%O
H B AFAE, AAS 9 REAR] fRAY 5 et JE= Wkl 9low, ol whep 51X Ed
HG B ARES AT 7 A AHAA A B NS Sl AREAEClA Ao MR aE AT 5 3l
olof gt AntHom FAAE £4 9 A4 WHoRE ARl H2 FEEWS o8-8t o, deARl
2 FIFIIAR R BAY Sl Sh Kool tigh A] Jile] offa FEwe] A F4 Stnef ofg g
of ARt ¥ dArelAE wEA wehks mAX ] AE D %S FAAEG] e Juel Ags Wk
3t7] 918 A detelth 2 RE FE3 AE footprint ARE o] &5tE WHES AUaSith ¢4 Aot RN E
FAS5E A4 A2 ¥RIE Fe9-E ARERE R AW FEEL, 248 JFor FIUT FIE ERIE
L=

-5 AR ZEE footprintE FE38}L, FEF footprint®} XA = 4] AE footprint 7He] AT $l38] 2D
Affine 225 AFE-3FI Y 2D Affine 3B Q] F40= 7 footprint AR ZH-E] FHE5H FATHE
, AR 59 FAFA 7He] vjAH S 93] 9% RANSAC (RANdom SAmple Consensus) &F3l
skl ksl skl A e AdAd Ajkd daeles AL A, Adeto|ttR2 Ry FEH el
HE &8st a&4Q FAAF RS BAlo] 7Fedhs a9 4 ATk
AALo] » FHAE, AE footprint, X’ EFo]th, RANSAC (RANdom SAmple Consensus)

I\
o>

Abstract

Recently, rapid urbanization has necessitated continuous updates in digital map to provide the latest and accurate
information for users. However, conventional aerial photogrammetry has some restrictions on periodic updates of
small areas due to high cost, and as-built drawing also brings some problems with maintaining quality. Alternatively,
this paper proposes a scheme for efficient and accurate update of digital map using point cloud data acquired by
Terrestrial Laser Scanner (TLS). Initially, from the whole point cloud data, the building sides are extracted and
projected onto a 2D image to trace out the 2D building footprints. In order to register the footprint extractions on the
digital map, 2D Affine model is used. For Affine parameter estimation, the centroids of each footprint groups are
randomly chosen and matched by means of a modified RANSAC algorithm. Based on proposed algorithm, the
experimental results showed that it is possible to renew digital map using building footprint extracted from TLS data.
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Figure 1. The study area (Googlemap)

™, ﬂuﬂ a2 #2190 EIENA T 4007
M) FEQIE FEHPER T . ASH 7
=9 ioL]E == Leicadll A Alsss AZEY
o129l cycloneS o]-835ko] 7]3HAQ] wo|= A|A E A
& AS sl 2 Ao E= = 327 A
=l th3h ¥R1E Fehe= HlolEE H—'_:,‘o}giguq’ 1
ZollA 9lele] 107) AR ElolHE MAsle] AT
APt Fig 1S AFpdAdelx A4% 1071
=] diEfARl fAIE vehiaL Slvk

AE footprint F=

2|53 Aotk tolEE o] &3 FAARE HE

gojo] 734l 5

oHoRRE H5H FIE Fe)eEE AP 9
3l Leica’le] Cyclone 6.0 /\JE°]OJ-EL ARgEIg o,
AFeAE B3] ) 712 19 D wAfe] Rl
74/\}24_0‘ /\{;G—s}jl EEé_/\Eﬂ ]1;] xhj]4 .‘_?—._LE]Z__ 7]
T2 /‘P—lo}oq 20702 A AuE HESE A
=L Ha} AR =eFe] 7)1 d AR EE AV
galglon], TA1491 AR Fig. 29} 2tk
%EHES’% AAe] SR £0.039m= e
wom, o= FAAE AT uistald A
1/1,000 A4 = =35} Fr9fx|e] 3514} 5189
o] AE=s e oz, & ATl AARE 321
E SUERYE FEE deeld At AR
74Xl 71E Ag=a g8o] reds skelsieich
Table 18 %3 24| 50] 1|55} 04 51889
& Uit

A gelel A2 E Bl A5
o] Fig. 3-19} o] =] 3344 e AAL
T At SR VIS AR R 2Ak o' A E o
AouT FAA = LS flEiM= z Fhol AlAE A
Eo] FHelgofel gk 231l HHErt Fasirk o
£ flEiAE 3Ak ERIE SER-EE 22, y)

n}i
0
\&‘

MOEN M off
ro mx
(m o

Ol

HoR FGATIE Fge] dasitt SN FS57E
¥RIE FER-E3 Fig 329 2] &5 1= 9
B @]l g Aol Ik} e o] = E Y}

ohjr H o:]:rLoﬂ}\il:

3 A2 IS T

Q= SPCRyE FEE ARSI ARE & Al A8 heo) Fig, 325} 20] wolo} g
AA T 7] BB = QA PSS AelE] H A e 1] iR WS FEE9I, oHA 35
3 EE FEpgmo] A3 A 11,000 FAAE @ o dve] ¥oE FeEE x y B A
o] A 3L A} 8IS vlasiSinh Z47ke] 28l 71 5 (Fig. 3-3), 2 #We] sl Douglas- Peucker 2

Level 3 urban control point(KOGAS) Level 3 urban control point{(KOGAS)
Surveyingagency KOGAS Surveyingagency KOGAS
Notification No. £ Notification No. =
Established date 2001.01.26 Established date 2001 01.26
Surveylng date 2001.02.28 Surveying date 2001.02.28

Location
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Figure 2. Urban control point

and records of surveying point
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Table 1. Allowable error range of digital restitution(Ministry of Land, Infrastructure and Transport, Drawing rules

of digital map)

Drawing Standard deviation Maximum error
scale Plane position Contour Elevation Plane position Contour Elevation

1/1,000 0.2m 0.3m 0.15m 0.4m 0.6m 0.3m

1/5,000 1.0m 1.0m 0.5m 2.0m 2.0m 1.0m

1/25,000 1.0m 3.0m 1.5m 10.0m 5.0m 2.5m
HASE 5 ook A9 e Mo AaHgle.
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Figure 3. The process of footprint extraction
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Figure 5. Extracted building footprint from point cloud
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Figure 6. Modified RANSAC algorithm flowchart
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Figure 7. Building footprints data set

Table 2. Test resource

Table 3. Case 1 (A set of 10 building footprints)

Item Product specifications Case 1
CPU |Intel(R) Core™ i5-2500 CPU @ 3.30 GHz RMSE(m) 0.415
Memory 8.00 GB Time(sec) 487.3
Oé’;:‘etgg Windows 7 64-bit
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Program MATLAB 8.0 e 4k 5= 7 —ase = Paetoleier 4 ]O
25H F5¥ RMSEE YERHL 9tk Table 3
Case 1. AJefoltzie] 3% 107)e] A% case 1o thdh A Ao=X, Adefolteiy =
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alix= Ha 370 o)de] 28, 170 redundancy) -
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= footprint F3}F 7] footprint 334
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footprint oA A& footprint 471E 2= 59
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H AE footprint7} FAA| LA BF oS 2 S
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Table 4. Case 2 (From a set of 4 building footprints to a set of 8 building footprints)

Case 2-1 Case 2-2 Case 2-3 Case 2-4 Case 2-5
RMSE(m) 0.415 0.422 0.419 0.412 0.401
Time(sec) 424 556.5 5180.3 31592.4 109279.8
Table 5. Case 3 (Repeat 5 times, a set of 4 building footprints (case 2-1))
Case 3-1 Case 3-2 Case 3-3 Case 3-4 Case 3-5
RMSE(m) 0.426 0.425 0.440 0.415 0.448
Time(sec) 40.5 40.9 40.7 40.9 41.2
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