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A study on the Automatic Detection of the Welding Dimension Defect
of Steel Construct using Digital Image Processing

Jae Yeol Kim*, Sin You**, Ki Hyung Park***

|r Abstract |

The inspection unit which is developed and used in this study, is processed the shape data from the CCD
camera to seek welding bite section shape, and then calculated as a real dimension from measuring the
value of each inspection item. The reason of measuring with the real in this study is came out from the
image method which used for a long time, which is extricated the characteristic as the dimension of pixel
by recognize pixel.

The measurement method of the section shape is that we decide the thresholding value after we drew
the histogram to binarizate the object. after that, we make flat the object to get rid of the noise and
measure the shape of welded part through the boundarization of the object. The shape measurement is that
measure the value of the welding part to adapt the actual operation program from using the ratio between
the actual dimension of the standard specimen and the dimension of image, to measure the ratio between
the actual product and the camera image. The inspection algorithm which estimates the quality of welded
product is developed and also, the software GUI(Graphic User Interface) which processes the automatic test
function of the inspection system is developed. We make the foundation of the inspection automatic system
and we will help to apply other welding machine.
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2 Zo] vl & FHA]9 & vepdAlolt

Table 1  Length factor (horizontal)

2 & 70mm | 75mm | 80mm | 85mn | 90mm | 95mm
13 3131285252232 | 210} 196
23 3.14 | 285 252|232 | 210} 1.97
33 |314}285| 252|232 210 197
43 |314]285 252|232 210 1.97
53 | 314285252232 210} 197
63 | 314285252232 210} 1.97
73 314|285 252|232 210|196
8 3 3.14 (2852522382 210} 197
9 3 314|284 | 252|232 210} 1.97
108 314|285 | 2522321210 1.97
H @ [13.139]2.848| 252 | 2.32 | 2.10 | 1.968
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Table 2  Length factor (vertical)

3 q_ﬂa] 70m | 75mn | 80wn | 85mu | 90mm | 95mm
13 | 3.08]280] 245|229 ]|2.07] 1.89
23 [308)]280|245]| 229 2.07 | 1.89
33 || 308280245229 207 1.89
43 (30828012451 229|207 | 1.89
53 | 3.08| 2801245229 | 2.07 | 1.89
63 || 308280245 228|207 | 1.89
73 | 308|280 245|228 2.07 | 1.89
83 | 3082802452281 207 | 1.89
93 | 308280245228 207]|1.89
1038 | 309|280} 245 | 2.28 | 2.07 | 1.89
¥ |3.081| 2.80 | 2.45 [2.285] 2.07 | 1.89
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Table 3 List of the out-side inspection

 Require value
25mm
10mm

“Inspection item .
Width
Depth
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Table 4 Width of a weld Specimen (Distance 70mm)

%]\_)[:71?4 Spec 1 | Spec 2 | Spec 3| Spec 4 | Spec 5
13 25.38 | 25.69 | 24.84 | 24.53 | 26.28
2 3 25.31 | 25.49 | 24.23 | 24.54 | 26.28
33 25.31 | 25.69 | 24.23 | 24.53 | 26.28
43 25.31 | 25.86 | 24.23 | 24.54 | 26.28
53 25.38 | 25.86 | 24.84 | 24.53 | 26.28
6 3 25.30 | 25.69 | 24.84 | 24.54 | 26.28
7 3 25.37 | 25,69 | 24.84 | 24.53 | 26.24
8 3 2531 | 25.69 | 24.84 | 24.53 | 26.24
9 3 25.31 | 25,69 | 24.84 | 24.53 | 26.24
103 ) 25.30 ] 25.69 | 24.84 | 24.53 | 26.24
B F || 25.328 | 25.769 | 24.657 | 24.533 | 26.264

Table 5 Depth of a weld specimen(Distance 70mm)

22 ) Spec 1 | Spec 2 | Spec 3 | Spec 4 | Spec 5
13 8.72 10.50 | 10.10 | 10.39 | 10.23
2 3 8.72 10.50 | 10.10 | 10.39 | 10.22
33 8.72 10.54 | 10.10 | 10.39 | 10.28
4 3 8.72 10.50 | 10.10 | 10.39 | 10.28
53 8.72 10.50 | 10.10 | 10.39 | 10.27
6 3 8.62 10.50 | 10.11 | 10.39 | 10.28
73 8.61 10.50 | 10.10 | 10.39 | 10.28
83 8.61 10.50 { 10.10 | 10.36 | 10.28
9 3 8.61 10.50 | 10.10 | 10.36 | 10.28
10 3| 8.61 10.50 | 10.10 | 10.36 | 10.28
g 8.666 |10.504110.101{10.387| 10.268
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Fig. 6 The initial display for the Whether good or
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Fig. 7 The initial display for the Whether good or
bad (bad)
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