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Characteristics of optical CT for gel dosimeters

- distortion and its calibration and resolution -

Kazuya Nakayama”, Ryouta Ohara®, Kaori Terada?, Tetsuya Matsuda?,
Takuya Wada®, and Akihiro Takemura"

Abstract

We have developed and evaluated a prototype optical computed tomography (CT) for
polymer gel dosimetry that measures the amount of irradiation in three dimensions. We
investigated the modulation transfer function (MTF) to evaluate performance. The sample
was placed underwater and measured. The image of the sample underwater was shown to
be distorted. First, we studied the influence of this distortion and developed a calibration
method. The magnification power was 130% at the center of the image when the sample
was underwater. The image distortion was 15% at a point 5 cm from the center of the
image. We corrected for this distortion using OpenCV, an open source computer vision and
machine learning software library. After calibration using OpenCV, the rate of distortion
improved and became < 5% at the point 5 cm from the center of the image. Next, we
measured MTF of the prototype optical CT using a wire 0.26 mm in diameter. The results
indicated that MTF became more visible when the sample was placed underwater, because
the sample looked larger.



