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Calibration of light plane in on—machine 3D inspecting system for

workpiece of machining center

Li Peng, Chong Wenyan, Ma Yongjun

(School of Information Science and Technology, Dalian Maritime University, Dalian 116026, China)

Abstract: In order to meet the real -time demand in on-machine inspection of machining center and
calibrate the parameters of line structured—light plane with high efficiency, low—cost and high precision, a
calibration method of light plane was proposed based on the planar target with concentric circles. Through
moving freely the planar target at several arbitrary positions in the field of the camera’s view, 3D
coordinates of points on the line structured —light plane could be calculated by the calibration method
integrated with the model of perspective—three—points (P3P) and the principle of cross—ratio invariance,
then the equation of the line structured—light plane was fitted by least square method(LSM). Experiments
showed the method’s validity and feasibility by the analysis of calibration and inspection accuracy. It
concludes that the method is suitable for the machining and inspecting field calibration with advantages in
its simple algorithm and the flexible calibration process.
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Fig.1 3D sketch map of on—machine non—contact inspection
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Fig.2 Mathematical model of line structured light sensor

B PO R R OG5 T 2 i A 5l 4 A —

W HIBBUE A Wl 15 BB A AR R SRR LA AR
R Z (A ST IR Fe e R RN

Z.p=K[I 0]P. (1)

X P=(X,, Y., Z,1)" Jy =5[] g PAE S5 AR AL AL B &

0317002-2



bk T2

% 3 M

www.irla.cn

#40 %

THIFFRADR 5 p=(u,v,1)" R AR A FFIRARKR 1 3x3
AL K BB HLI N S BUE R, R -
oS u,
K=10 B v,
001
Ka ®1 B 43k wov il B IH — LA S S4B
PG W A5 R T 5w T v 2 45T T H O A5 A A
WOV e SR B AL AL bR R N R I FE N
aX.+bY.+cZ+d=0 (2)
AR AR AR LN S BOE BE K A 5 #E E R
WA A XA K(Q2), BOE AL AL E— S A
B AR p, RIVATME— 8 5 6P T b AR P AERRHR P AR
bR 2T 0 = 4E A b5 o

2 XFHEARHIRE

TEAR E 2R 45 H OG-V T 7 1 2 B 2 A B S il B e
AR BHLN S BRI bR E , AT 2 H K IE KR
BT T AT R AR R E RN % 5 vk DA RS
JE v R RS S5 R A AR R BT Y
TEZ— o AN EEAN LG O6T 7 FE S5

b € J5 s
J6F- 1 2 Echr o I B AN [ 3 s o HCTR] 0 [ B
*E‘J: 3 /I\IEJ‘EPE/‘J‘[D‘%'A\ :Al\lecl,E,‘ﬁEﬁ%E’gE

LBH Lo WOLKEE L sg iy Pro 8845 F3EL
(4 09 45 Ay B, . Cy Py 7 CCD 4 1 b 43 3 1% 2+
arbyeyvpr, S E R ELEBON Lo i LR A0 B
AR LR O B P AR B 50 AR AR, R R Y TR AR AL AR R
(i, vi), (i=ay by ccrpy), B B AL B AT B R AE %
BN R T W ARIRR (5, i /), (i=ar bicrpy), H
Hf el O, 5 CCD & - T ) S (RP - 38 R B
B )

Semiconductor laser Light plane

3 61 1 2 Rohe 2 J

Fig.3 Calibration principle of light plane parameters
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Fig.4 Line structured—light sensor
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Fig.5 On—machine 3D inspecting system of machining center
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Fig.6 Calibration for camera intrinsic parameters
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Fig.8 Calibration for light plane parameters
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Fig.9 Image processing of concentric circle and laser stripe
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Fig.10 Image coordinates of intersection points on light plane
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Tab.2 Measuring error of distance between ridges
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