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A Vision Algorithm for Finding the Centers of Steam Generator Tubes
Using the Generalized Symmetry Transform
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Abstracts This paper presents a vision algorithm for finding the centers of steam generator tubes using the
generalized symmetry transform, which is used for ECT(Eddy Current Test) of steam generator tubes in nuclear
power plants. The geometrical properties of the image representing steam generator tubes shows that they have
almost circular or somewhat elliptic appearances and each tube has strong symmetry about its center. So we
apply the generalized symmetry transform to finding centers of steam generator tubes. But applying the
generalized symmetry transform itself without any modification gives difficulties in obtaining the exact centers of
tubes due to the shadow effect generated by the local light installed inside steam generator. Therefore we make
the generalized symmetry transform modified, which uses a modified phase weight function in getting the
symmetry magnitude in order to overcome the misleading effect by the local light. The experimental results
indicate that the proposed vision algorithm efficiently recongnizes centers of steam generator tubes.
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2.2 Edge Detection
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Fig. 3 Brightness based on light arrangement
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Fig. 4 Image data including steam generator tubes
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(a) Original image (b) Histogram equalized image
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Fig. 5 Edge points used in the symmetry transform of this paper
(a) Total edge points (b) Used edge points
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Fig. 6 Process for recognizing the centers of steam generator
tubes
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