FOE ¥k
CHINESE JOURNAL OF LASERS

32k HSM

200545 B May, 2005

NXEHD: 0258-7025(2005)05-0659-04

OB e Pl & Serb ¥ flbs e B 2 Lok &
W%, H % FEB

AL EME MR RKFITEHLFBE, L3 100083)

> Py

Al

BE BTHAM—RKARNEA WA RRYIERRE, & WEY &L RIER, L FUEDER, NS0 A
MY, B AEEHE TR 2R R. BRREESNPLMARRENEMSUHERNRE. BET -/
WERETLMAENF FE, ZEE — M e R EE THS L @8 s, NERRNERFER ITREAFRLE
FIERL> B L e Y Y85 2R, iR A LA AR 4 S k0 BT e B I (R, A TS B A 8 R S B i o o, KL T 200 B
BWELESHE  BETHRRENESGHEE. X TRHERN 50 pm I ENL, 4142 80 mm KIEETEREN, HEREHA
70 pm. 5 RIFTR T A L, BT B E TR SR ER MR RSN E RE R RFAEM.

XE|iE WE; v 28; B

hE4#E TN247 XEFRIRED A

Calibration of the Axis of the Turntable in 4-Axis Laser Measuring
System and Registration of Multi-View

XU Yong-an, YANG Qin, HUALI Jin-peng

(School of Computer Science and Engineering , Beihang University, Beijing 100083, China)

Abstract  Since laser scanner only samples the surface of an object which is visible from a given viewpoint, in order to scan
the entire object, it is necessary that the multiple views around the object are captured and aligned in a common coordinate
system. Locating the center axis of a turntable precisely is essential for measuring the object which turned on the axis and
the registration of multi-view. A new method is proposed to calibrate the axis of the turntable. Firstly, a ball as the
calibration normal is mounted on the turntable, then measuring the surface of the calibration ball and calculating its center at
different rotational angles. These centers define a circle and a plane. The normal of the plane and the center of the circle
counted by geometric transform decide the orientation of the axis of the turntable. The multiple views turn around the axis
and can be integrated automatically. The error of registration is about 70 pm within 80 mm rotational radius on the
measuring platform which accuracy is 50 ym. Compared with the previous methods, the new method is simple and efficient
and can be used in other measuring system with a turntable.
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Fig.1 Model of 4-axis laser scanner
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Fig. 2 Frame of calibrating the turntable’s axis
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Table 1 Rotation restoration error of the different

position centers of sphere (unit: pm)

Degree/(*) AX AY AZ

45 —5.5 —10.3 —3.3

90 —70.5 —41.7 —11.0
135 —3.3 —49,0 —7.1
180 23.9 22.6 4,1
225 8.7 49.2 —9.5
270 —26.7 9.0 —12.9
315 —4,7 1.7 —2.9
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Fig. 6 Ball turn around the axis at 8 different angles

M 1R LA MR f o 90°, AX fRi%
Bk 35 H —70.5 pm; M A A TF 135°HE, AY W
I NFETF 13570, AY H 975 451 92 B4R a2 5
LA 0 B 2 | A (B 6 T R
0. TR R TE £ AR AL AR
VB T D4R B BB SR L M 22

T, RN B R, 50 BRI B R R R
W5 b, BOREREEE 7= 2 IR E 2

6 4 i

e &, 2 B E £ & LR BRTE
AL B3RO J7 5 BB 5 B0 b Am 5% & oLl
LGS LR RANMBRBEAELBIPE. X
TR BE RS0 pm i) I & AL, 78 P 42 80 mm ¥ JiE 5% i
BN, PP REZART0 pm, 5 LLETH JF 5 M
o, EE R SRR . XM FEFREEHTH
fZEEENNERE.

2 £ X W

1 Zhang Shunde, Lu Bingheng, Ding Yucheng. Study on data
registration of subdivided shapes in optical 3-D profile [J].
Chinese J. Lasers, 2001, A28(6) . 533~536
KERE,SRE, TER. ¥ =24V ESXRNEREN B2
B (1], FE#L, 2001, A28(6): 533~536

2 Tian Xiaodong, Zhou Xionghui, Ruan Xueyu. A system method
for multi-view data merging of wrap object [J]. Mechanical
Science and Technology, 2001, 20(3) : 472~474
HEER, ABEE.BLEH. 2AGRERFLSUBEGHERT
B[], RAEE5HE K, 2001, 20(3): 472~474

3 Sun Shiwei, Wang Gengyun, Li Zhigang. A combination method
for multiple-view point clouds in reverse engineering [ J].
Computer Aided Engineering, 2002, 1. 8~12
PR, T8k, EHR. FRITRTBUR WS T E0I].
AU B T4, 2002, 1: 8~12

4 Wu Min, Zhou Laishui, Wang Zhandong et al.. Research of
multi-view registration and integration on measured point cloud
data [J]. J. Nanjing University of Aeronautics & Astronautic,
2003, 35(5): 552~557
R HARKESERE WESZBENZUANABEATRE
[J). A EMREMRKXEFR, 2003, 35(5): 552~557

5 P. J. Besl, N. D. McKay. A method for registration of 3-D
shapes [ J]. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 1992, 14(2): 239~256

6 C. Dorai, Gang Wang, A. K. Jain. Registration and integration of
multiple object views for 3D model construction [ J]. IEEE
Transactions on Pattern Analysis and Machine Intelligence, 1998,
20(1): 83~89

7 S. J. Umeyama. Least-squares estimation of transformation
parameters between two point patterns [J]. IEEE Transactions
on Pattern Analysis and Machine Intelligence, 1991, 13(4):
376~380

8 R. Bergevin, M. Soucy, H. Gagnon & al.. Towards a general
multi-view registration technique[ J]. IEEE Transactions on Pattern
Analysis and Machine Intelligence , 1996, 18(5) : 540~547

9 Xu Zhigin, Sun Changku, Zheng Yizhong. Structure parameters’
optimization design of the color 3D laser scanning measurement
system [J]. Chinese J. Lasers, 2003, 30(9): 839~842
WEK, INRE, BB, BESEMEAM RS SRS EHTL
#it 01, FE#%,2003, 30(9): 839~842



