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An Algorithm of Welding Bead Detection and Evaluation Using and
Multiple Filters Geodesic Active Contour

John Milyahilu', Young—-Bong Kim', Jae Eun Lee', and Jong-Nam Kim'"
'Dept. of IT Convergence & Applications Engineering, Pukyong National University
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Abstract In this paper, we propose an algorithm of welding bead detection and evaluation using geodesic active
contour algorithm and high pass filter with image processing technique. The algorithm uses histogram equalization
and high pass filter as gaussian filter to improve contrast. The image processing techniques smoothens the welding
beads reduce the noise on an image. Then, the algorithm detects the welding bead area by applying the geodesic
active contour algorithm and morphological ooperation. It also applies the balloon force that either inflates in, or
deflates out the evolving contour for a better segmentation. After that, we propose a method for determining the
quality of welding bead using effective length and width of the detected bead. In the experiments, our algorithm
achieved the highest recall, precision, F-measure and IOU as 0.9894, 0.9668, 0.9780, and 0.8957 respectively. We
compared the proposed algorithm with the conventional algorithms to evaluate the performance of the proposed
algorithm. The proposed algorithm achieved better performance compared to the conventional ones with a maximum

computational time of 0.6 seconds for segmenting and evaluating one welding bead.
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Fig. 1. Workflow of the proposed algorithm
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Fig. 6. Segmented beads using proposed algorithm
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(c) Results from Haffner's method
Fig. 7. Segmentation results by connected

components, random walker, and Haffner's method
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Table 1. Computational time for segmentation algorithms

Algorithm Computational time(s)
Proposed 0.67
Haffner et al. 0.52
Connected components 0.89
Random walker 248
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Table 2. Quality assessment of the segmented welding

beads
Image SR BC
1 1.00 Bad
2 0.01 Good
3 0.71 Bad
4 0.03 Good
5 0.04 Good
6 0.26 Good
7 0.04 Good
8 0.01 Good
9 0.02 Good
10 0.10 Good
" 0.27 Good
12 0.08 Good
13 0.02 Good
14 0.10 Good
15 0.10 Good
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used in experimentations
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for algorithms

Algorithm Metric Img1 Img2 Img3 Img4 Img5
Proposed Recall 0.957 0.987 0.968 0.909 0.990
Precision 0.962 0.946 0.894 0.891 0.967
F-Measure 0970 0966 0929 0900 0978
10U 0.921 0.905 0.853 0.833 0.896
Haffner et al. [11]
Recall 0.949 0.961 0.931 0.926 0.957
Precision 0.912 0.945 0.905 0.875 0.942
F-Measure 0930 0953 0918 0900  0.950
10U 0.872 0.897 0.884 0.854 0913
Connected components
Recall 0.836 0.892 0.854 0.790 0.934
Precision 0.625 0.903 0.896 0.843 0.886
F-Measure 0.715 0.897 0.874 0.816 0.909
10U 0.591 0777 0807 0707  0.821
Random Walker
Recall 0922 099 0986 0658 0913
Precision 0.895 0.957 0.952 0.582 0.852
F-Measure 0908 0976 0968 0618  0.881
10U 0.863 0.895 0.902 0.451 0.748
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