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Dimension Measurement of Nuclear Fuel Rods
Using an Image Processing Technology
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Abstract An image processing technology was developed to measure the dimension of nuclear fuel rods and the

diameter of nuclear fuel rods was measured by this method. It was confirmed that parameters such as camera-to-
specimen distance, camera location, light intensity and light characteristic would affect dimension measurement of
nuclear fuel rods. The percent relative error and percent standard deviation of measuring the diameter of nuclear fuel
rods using image processing method were 4.88%, +3.34% while the percent relative error and percent standard

deviation using conventional method were 12.7%. +9.72%. respectively. The accuracy of diameter measurement of

nuclear fuel rods using image processing method was about 3 times as high as that using conventional method.
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Fig. 1 The manufactured mock-up of fuel
assembly
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Table 1 The hardware specification of image
processing

7kel 2}

Panasonic wvBP 310

F1.4914 34 0.08 Luxd &
49 84 % 570 Lines

Az F34 46dB

A=

* Matrox A} Genesis Frame Grabber

* TMS320C80 DSP 3 (Texas Instrument AP

* 289 74571 NOA(Matrox’s Neighborhood
Operations Accelerator)
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Fig. 2 The program chart of image processing
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Fig. 3 Software schematic of image processing
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Fig. 4 Diameter measurement process using
image procesing method
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Fig. 5 The comparison of diameter measurement
using image processing method with that
using conventional method
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Fig. 6 The diameter measurement of specimen
versus camera position
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Fig. 7 The diameter measurement of specimen
versus light intensity
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Fig. 8 The diameter measurement of specimen
versus light characteristic
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