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Fig. 1. The process flowchart of the proposed algorithm
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. Gray scale image

Fig. 3. Sobel gradient image. After applying Sobel gradient to the gray scale
image, the resultant image contains the edges of pipe and the defects.

Fig. 4. Sobel gradient image of a pipe without any defect (ideal case).
Ideally, Sobel gradient finds the edges only in the boundary of a pipe if the
pipe has no defect.
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Fig. 5. Unwanted object elimination. Noisy objects are eliminated based on
area.
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Fig. 6. Bounding-box is created around largest object. It is based on the
respective size of the area of all objects present in the image.

Fig. 7. (a) Image containing the foreground pixels (b) Image after extraction
of pipe. This is extracted by multiplying intensity image of HSV with
foreground image.
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Fig. 8. (a) Image afier dilation (b) Result of erosion of dilated image. Erosion
removes outer layer of object pixels. Thus, discontinuity is removed.




Fig. 9. (a) Defects before dilation and erosion (b) Image after removing
discontinuity of bright pixels using dilation and erosion.

Fig. 10. Defects are detected based on their area. These are represented by a
minimum bounding rectangle that tightly bounds the defects.
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Fig. 11. Output of proposed algorithm. One small crack and a small hole are
identified accurately according to their area to perimeter ratio. These are
represented by a minimum bounding rectangle that tightly bounds the defects.
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Fig. 12. (a) Input RGB image. In this image there are three defects include
two hole and one crack. (b) Output of the proposed algorithm. All the defects
are identified correctly according to their area to perimeter ratio and tightly
bounded by minimum rectangle.
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Fig. 13. Input RGB image. (a) In this image there is one defect which includes
one big crack. (b) Output of proposed algorithm. This is identified accurately
according to its area-perimeter ratio.

Fig. 14. Input RGB image. In this image there are two holes and one big

crack. (b) Output of proposed algorithm. The holes are identified accurately
but the crack is not identified correctly due to the presence of discontinuity.

TABLE L ACCURACY RATE OF PROPOSED METHOD

Data Sets No of Detected Percentage of
Defects Defects Accuracy

N
(—"I x 100)
N¢
96%
93%
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