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Abstract

In this paper, we propose a tube-hole center detection vision algorithm verifying the position of a
tele-controlled robot and providing visual information for increasing reliability and efficiency in the
diagnosis of steam generator (SG) tubes in nuclear power plant. A tele-controlled robot plays a role
in carrying the probe used in inspecting the integrity of SG tubes. Thus accurately locating a
tele-controlled robot on the desired tube-hole center is important issue for reliability of inspection. To
do this work, we have to find the tube-hole center locations from the input image. At first, we apply
the three-class segmentation method modified for this application. We extract minimum bounding
rectangles (MBRs) in the thresholded binary image. Second, for discriminating between MBR by tube
and MBR by noise, we introduce the MBR rejection rules as knowledge-based rule set. MBRs are
divided into the very dark region MBRs and the very bright region MBRs. In order to describe the
region of complete tube-hole, the MBRs need a process of pairing each other. We then can find the
tube-hole center from the paired MBR. For more accurately finding the tube-hole center in several
sequential images, the centers of some frames need to be averaged. We tested the performance of our
method using hundreds of real images.
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