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Abstract

The Gas Metal Arc(GMA) welding, called Metal Inert Gas(MIG) welding, has been an important component
in manufacturing industries. A key technology for robotic welding processes is seam tracking system, which
is critical to improve the welding quality and welding capacities. The objectives of this study were to develop
the intelligent and cost-effective algorithms for image processing in GMA welding which based on the laser
vision sensor. Welding images were captured from the CCD camera and then processed by the proposed algorithm
to track the weld joint location. The proposed algorithms that commonly used at the present stage were verified
and compared to obtain the optimal one for each step in image processing. Finally, validity of the proposed
algorithms was examined by using weld seam images obtained with different welding environments for image
processing. The results proved that the proposed algorithm was quite excellent in getting rid of the variable
noises to extract the feature points and centerline for seam tracking in GMA welding and could be employed
for general industrial application.
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Fig. 1 Flow chart of image processing procedure
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Table 1 Main specifications of DST-G85

Division Characteristic
Principle Optical triangulation
Light source Visible laser diode
Stand- Min. 5 mm
off Max. 90 mm
Depth of Field 85 mm
Field of Min. 48 mm
View Max. 96 mm
Resolution depth 0.087 mm
Resolution width 0.056 mm
Measurement speed Max. 30 fps
Weight 1.00 kg
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Fig. 2 Application of welding system
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Fig. 3 Head for weld seam tracking

Table 2 The welding conditions based on WPS

Description Details
Joint type I < />/ I
S
Groove angle 70°
Base metal grade SM490A
Thickness 9.5mm
Welding wire CSF-71T
Shielding gas CO, 100%
Root gap 2mm
Welding length 610mm

Welding condition

Evaluation it
valuation item (Amp/Volt/Speed/Weaving)

-[}- 5.3
-200+0.5- 35
9.5 ;7

Fig. 4 Configuration of butt welding specimen
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average algorithms
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(a) Image 1 (b) Image 2

(c) Image 3

Fig. 16 Captured images for image processing

(a) Image 1

(c) Image 3

Fig. 17 Processed images by optimal algorithms
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