=M 2%8 BHASs HA9 oA 9

RIO1 - KISSH AREIZSt =2X KI5 2 M35 19%. 4

o

stelal AlZt Al A

Position Estimation of Welding Panels for Sub-Assembly
Welding Line in Shipbuilding using Camera Vision System

HutgE, 2 S HZHME
(Ba-Rom Jeon, Jae-Woong Youn, and Jae-Hoon Kim)

Abstract : There has been requested to automate the welding process in shipyard due to its dependence on

skilled operators and the inferior working environments.

According to these demands, multiple robot welding

system for sub—assembly welding line has been developed, realized and installed at Keoje shipyard. In order to
realize automatic welding system, robots have to be equipped with a sensing system to recognize the position of
the welding panels. In this research, a camera vision system(CVS) is developed to detect the position of base
panels for sub-assembly line in shipbuilding. Two camera vision systems are used in two different stages
(fitting and welding) to automate the recognition and positioning of welding lines. For automatic recognition of
panel position, various image processing algorithms are proposed in this paper.

Keywords : sub-assembly welding line, vision system, image processing, hough transform
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Fig. 1. Flow of sub-assembly line.
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Table 1. Hardware configuration.
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Fig. 2. Recognition of leading vertex.

1. 74 3& CVS(camera vision system)e| 74

£ Al&EAE a9 29 o] £ Uiy FluelE 2m
BEY A AX32, F o9 s G4 @A
3t} & Je] Joz wWEsYo. gAY F sty
Ve o183 FAPAIL 7+ BA)9 D9} Yy 9%
€ F8d 1 Ane LI bl Al2de 9s)
AZd. olmf, m4 siulzte] YA 2 sAEE oF 20
mm °)’Fe] Hug APty Jee By oy 2L 7
AtFE FEAY HE 15cm W9, 283 orientatione
o 2-3° A9 o312 A Hal £4L 3 Yot
A B2 HMPA B A7l ALET 2E9 9
= AR ety Frte) FuEAge] aFH)

g Fielel Alxdle]  oshte] Adge Hul Ao
TR RBAF, kel Aoz AN o7
A EAHE A4 Fholtth ol Au Ao ¥
A Z RAE] Fut Gz o|E g ulet HHTA
dxe] A A7 $HFFNME athE HALEA 5
7] Motk &, 2 20Ak 2o) FpHERNA A



346

87

CCD Camera

a9 3. 243G ol% Fhulgl Az,
Fig. 3. Mobile camera system of welding stage.
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Fig 4. Structure of multi-layer neural network.
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Fig. 5. Calibration mark for array stage calibra-
tion.
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Fig. 6. Image acquisition and merging.
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Fig. 7. Position estimation of welding panels at
fitting stage.
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Fig. 9. Flow of welding stage CVS.
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wy = Cuy T dy (8)
de = X — Cx, dy= Y, — Cq4

P, : vertex position on the world coordinates

Cy - position of the image center on the world
coordinate

C. : position of the image center on the camera
coordinates

d. : distance between the image center and the
vertex on the camera coordinates
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Fig. 10. Position estimation of welding panels.
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