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A Study on Design of Visual Sensor Using Scanning Beam for Shape Recognition of Weld Joint

Kang-Yul Bae*

*Dept. of Mechatronics Engineering, Jinju National University, Jinju 660-758, Korea

Abstract

A visual sensor consisted of polygonal mirror, laser, and CCD camera was proposed to measure the distance to the
weld joint for recognizing the joint shape. To scan the laser beam of the sensor onto an object, 8-facet polygonal
mirror was used as the rotating mirror. By locating the laser and the camera at axi-symmetrical positions around the
mirror, the synchronized-scan condition could be satisfied even when the mirror was set to rotate through one direction
continuously, which could remove the inertia effect of the conventional oscillating-mirror methods. The mathematical
modelling of the proposed sensor with the optical triangulation method made it possible to derive the relation between
the position of an image on the camera and the one of a laser light on the object. Through the geometrical simulation
of the proposed sensor with the principal of reflection and virtual image, the optical path of a laser light could be
predicted. The position and direction of the CCD camera were determined based on the Scheimpflug's condition to fit
the focus of any image reflected from an object within the field of view. The results of modelling and simulation
revealed that the proposed visual sensor could be used (o recognize the weld joint and its vicinity located within the
range of the field of view and the resolution.
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Fig. 1 Schematic configuration of proposed visual
sensor and its sensing mechanism
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Rotation Position
angle, deg  at CCD p, mm
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0 : 4.3708
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5 : 4.2388

Fig. 7 Sensor simulation with scanning of laser
using rotation of polygonal mirror
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-3

=
-

cl = alcos6— a2 sin g,

A2=—alv cosd—a2(v' —v"" sind),
dl = bl cosé— b2 sing,

®2=—blv'" cosd— B2(v' — v"" sind) °|r}.

£= —2(ph2 + il) —(— p2 +hl)h2 (A2)
dp (ph2+11)°
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o7]A, el = vtand, &= dcosé(21+ dtan ), dv _ 1(pkl + ) — Kl (pjl +12) (A3)
A=&ld, P=ulcoss, gl=sin, - (k1 +#)"
22 =d—2ltans, A2\M, 2=d(2l+ dtanb), j1=gli2,
hl=ele2, R=——glg2, R=RR—elgl2, H=—A-gde,
i1 =ell — L2+ elglg? It} R=Nel— L2+ elele °l%.
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