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Experiment for 3D Coregistration between Scanned Point Clouds
of Building using Intensity and Distance Images
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Abstract : This study used the keypoint observed simultaneously on two images and on two-
dimensional intensity image data, which was obtained along with the two point clouds data that were
approached for automatic focus among points on terrestrial LIDAR data, and selected matching point
through SIFT algorithm. Also, for matching error diploid, RANSAC algorithm was applied to improve
the accuracy of focus. As calculating the degree of three-dimensional rotating transformation, which is
the transformation-type parameters between two points, and also the moving amounts of
vertical/horizontal, the result was compared with the existing result by hand. As testing the building of
College of Science at Konkuk University, the difference of the transformation parameters between the
one through automatic matching and the one by hand showed 0.011m, 0.008m, and 0052min X,Y,Z
directions, which concluded to be used as the data for automatic focus.

Key Words : Terrestrial LIDAR, Matching, SIFT, RANSAC, Transformation Parameter.

mo

29 1 B AT Aol A2 BT ABALE P9 QAT F BE A=l W) YEHE o1

eGP AR 2R, 2f YN FAO] BT SABES ol§slel SIFT LT2Zo] o3 3
S AR, S Y 7Y HAS 95 RANSAC LSS B8] Y HYE YL =
Ba, ARG MR ARG 3 AT 247 $2/47 o) 5%S A, 1 FHE A2
o) olg Aok vl melsict, AIchehL olshehel AL iAo R AT An AL B W
Sl 7pet S0 R o AL Aol X, ¥, 7, LR 47} 0,011m, 0.008m, 0,052m3
A ST AR B st Beksgict,

r(o
Jg

J

Z

t

4220104 1€ 159, AIAEE L0104 2€ 10%)
TAA A} o}oFeHeoandrew @konkuk ac kr)

-39



Korean Journal of Remote Sensing, Vol.26, No.1, 2010

LA 2 ol BUE BAVIE olg3iel EAsHEA }OIOﬂ PN

A% 02 ARSI A el e A7} 4

AeolTE olg ALE AAde e HE vk ATHEAE 9, 1996) 01_51 A
Hasia) 9 olcE S71EA ol Fold A7) R A2 AEA SAETRE ARgstel, G4 ol

ANSE, ol AT 2 1202 3 A
Hu2 458 Beo) sojr AIARE it 7%

_Q.
o=

A BEREL BAlsiay ATYL Eol Hioto] o7
EREAL 9, 1997), 2+ GAFolA] FARRE o

FPN

a2 JRAZ FYA7)7] 93 ARG L Ha s o Agh=A] RE BEY 5 U AW FAE A L
t}h, o1& $J3f Adetelct 24 dAof B¢ A4tete] AEE AR AFE AYo] =HAHFAL 9,
ttEel FEoE Q4T 4 Qe BAlS AAstL B 1999). olgA F&H EAHY Y HIHEE ¥
AT TEHOR 1451 Hel3k Ao] YutAo) olg 4 HiolElE 2ster] A & 4 SluzEHE
tHol74g 9|, 2004; Dold and Brenner, 2006; <, 2003), 3214t E= HA glo] 23] A
Wolfgang von Hansen, 2006; &8 ¢, 2008), 3t ARGE 7L WEARE &5 WE Aot

B RS AAEH ok 3 AEHT A7k &
olet gizo] 88 GOl ool FROE ANHE
23] Al 7P 2 AT EHKim and

Choi, 2009).

BF SlchEEs <, 2004).

SIFT giegol B3t A& SIFT 715 o]o)4) &
A B ZEol A3 HE YL(@5E 9, 2008) o
¥ TS P YY) AT TR S

B A Asdistr ojidist AES HEAge sle A7F | ol YoHEEd 9, 2006). EF,
2 3to] Aietoltt 77t A S A8 #23t F SIFTE ol83t fAF 14 A4 AAE 99 A= ¢

Ald] BEEE= 23 Z=(Intensity) F4AE N A

1, o} o83t EAlY S she A= WIFE ut

SIFT 7|¥ke2 EAHES 4148ka, #l(Distance) ITHA A 9], 2008; 254 2, 2008),
Gl GESH BAH] Arjghs 28, 3 AR
3} 5o 6 miZfRlgs A4S TEgk RANSAC gare]
2o AE3a, 2. oj7uhA
T A7ke] A 8l nEEe G4 oA wat
A72E 2N JAES B YES ol 235} Apgetolc ARERE BHEE Fwot A G4
ES 1
Xt 4] BIE) | HOR BLK -> PF
Ay | XS EE Ay
- 1
-> 2D G4k 2 ERDAS
D [oomavar Ji—p{oon]
é mz“m:’;\
HRH Ay
RANSAC Q2% B LyAnABl
Outlier R
6 Parameter 34 6 Parameter A34
\——:;—j/ A\ E:::l/ )
HiR
Fig. 1. Flow chart.
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Teble 1. Study site
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Table 2. Specification of ILRIS 360D
Specification Optech ILRIS 360D
Maximum Range 3m~1500m(80% targety/3m~800m(20% target)/3m~350m(4% target)
Resolution Vertical : 0.0015° / Horizontal : 0.0015°
Field of view Vertical angle : 360° / Horizontal angle : 360°
Type Pulse
R Distance Accuracy at Specified Distance l 7 mm at 100m
Ange docaracy Position Accuracy at Specified Distance i 10 mm at 100m
Laser Wavelengh 1535m
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Fig. 2. 3D to 2D transformation of Terrestrial LIDAR.
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Fig. 3. Intensity images and SIFT matching points.
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Fig. 5. 3D scatter plot of final matching points.

Table 3. Results of proposed method and polyworks

R : T
0.9938 00762 -0.0805 -3971
P* | 00787 0.9965 40,0291 3.389
0.0780 00353 0.9963 -1076
0.9938 00764 -0.0804 -3982
VRl 00787 0.9965 -0.0267 3381
00781 00329 0.9964 -1024
* Proposed Method
#% Polyworks
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