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Tracking the Position of the Underwater Robot for Nuclear Reactor
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Abstract

The tracking procedure of the underwater mobile robot moving and submerging
ahead to nuclear reactor vessel for visual inspection, which is required to find the
foreign objects such as loose parts, is described. The yellowish underwater robot
body tends to present a big contrast to boron solute cold water of nuclear reactor
vessel, tinged with indigo by the Cerenkov effect. In this paper, we have found and
tracked the positions of underwater mobile robot using the two color information,
yvellow and indigo. From the horizontal and vertical profiles analysis of the color
image, the blue, green, and the gray component have the inferior signal-to—noise
characteristics compared to the red component.

The center coordinates extraction procedures areas follows. The first step is to
segment the underwater robot body to cold water with indigo background. From the

RGB color components of the entire monitoring image taken with the color CCD



camera, we have selected the red color component. In the selected red image, we
extracted the positions of the underwater mobile robot using the following process
sequences; binarization, labelling, and centroid extraction techniques. In the experiment
carried out at the Youngkwang unit 5 nuclear reactor vessel, we have tracked the
center positions of the underwater robot submerged near the cold leg and the hot leg
way, which is fathomed to 10m deep in depth When the position of the robot vehicle
fluctuates between the previous and the current image frame due to the flickering
noise and light source, installed temporally in the bottom of the reactor vessel, we
adaptively adjusted the ROI window. Adding the ROI windows of the previous frame
to the current frame, and then setting up the ROI window of the next image frame,
we can robustly track the positions of the underwater robot and control the target
position’s divergence. From these facts, we can conclude that using the red
component from color camera is more efficient tracking method than processing the

black and white image from the monochrome CCD camera.
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Gray 97 X Y5 2#old® &%= RGB A9 A1) ¥ & NTSC #=o o8
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Gray = 0.299R + 0.587G + 0.114B ———(1)
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