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Camera Modeling for Kinematic Calibration of a Industrial Robot
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Abstract

This paper presents a new approach to the
calibration of a SCARA robot orientation with a
camera modeling that accounts for major sources of
camera distortion, namely, radial, decentering, and
thin prism distortion. Radial distortion causes an
inward or outward displacement of a given image
point from its ideal location. Actual optical systems
are subject to various degrees of decentering, that
is, the optical centers of lens elements are not
strictly collinear. Thin prism distortion arises from
imperfection in lens design and manufacturing as
well as camera assembly. It is our purpose to
the the
recognition and the automatic test of parts and to

develop vision system for pattern

apply the line of manufacturing.
Camera calibration, Pattern recognition,
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Fig. 1 Radial and tangential distortion

dr : radial distortion
di ; tangential distortion
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Fig. 2 Effect of radial distortion
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2.2 Decentering Distortion
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Fig. 3 Configuration of vision system
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Fig. 5 The acquired image from camera

Az Pole]ol g ol &3 FEFS olFAZ
o, shiel FFol Aurte AT HAFL 3x%
o, F 28789 FF tis) AAZF ojFoiH .
F 28709 REE F o 11%°) AIste 23
FEEA daAA AFAT AAE A2 Ae
7 AEARAE AFE7] Astd EFxA S HHs)
AYS FYPstqt. 1 AFHE F 309 EF

$ESF 1hY $EE 2P BAAAL 3 2590

o A% $EE F e BF ARG 28
A $EE AMstE 208 F A0 F 1
¥ 302 3EQch

4.8 8

2 a7olA sue Az9 sy 43e 3
A3 M4 ud Nade dF £92 T 9o
N dFE Be BARES #2¥ 4 AN

2 Q7N +98 v Azel Ay

121

eE
A%

2 2A® 4 WA A2de BEH RES
A 3 7Y 2 BE g3 Wy AT

BUE PA, A2 Gue BE FUS A}, Az

u’l

A" Tol B8de2A AF9

&9

OZ_]- RE u’l 1;15

EZE FAL AE Ay
294, 4
743 2 AE AP FANPeZA A

& f9tE Adsa 7199 Ve AAY 8
I 71t At Agsa Alggd.

(1]

(2]

(3]

f4]

(5]

(6]

(71

(8l

231 ER

.P. 1. Corke, "Visual Control of Robot
Manipulators = A Review”, K. Hasimoto,
Visual Servoing, pp. 1-31, World
Scientific, 1993

K. S. Fu, R. C. Gonzalez, and C. S. G.
Lee, Robotics : Control, Sensing, Vision
and Intelligence, McGraw-Hill, 1987.

S. W. WijesOma, D. F. H. Wolfe, and R.

J. Richards, "Eye-to-Hand Coordination
for Vision-Guided Robot Control
Application”, Int. Jour. of Robotics

Research, Vol. 12, No. 1, pp. 656-77, 1993.
Parrick Gros, "Matching and Clustring:
Two Steps Toward Automatic Object
Modeling in Computer Vision”, Int. Jour.
of Robotics Research, Vol. 14, No. 6, pp.
633-642, 1993.

"TMS320 Floating-Point DSP Optimizing
C Compiler User'S Guide”, 1993.

D. C. Brown, "Decentering distortion of
lenses,” Photogrammertric Eng. Remote
Sensing, May 1966, pp

444-462.

W. Faig, "Calibration of -close-range
photogrammetric systems: Mathematical
formulation,” Photogrammertric Eng.
Remote Sensing, vol. 41, no. 12, pp.
1479-1486, Dec. 1975

R. Y  Tsai, "A versatile camera

calibration technique for high-accuracy 3D
machine vision metrology using off-the
shelf TV cameras and lenses,” IEEE J.
Robotics Automat., vol. RA-3, no. 4, pp.
323-34, Aug. 1987.



