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Abstract

Various methods that can measure internal structure of object non-destructively have
been developed. Especially, X-ray CT has high spatial resolution and is applied to bio-
logical and engineering materials. At present, micro X-ray CT that has spatial resolution
of several pm is become commonplace. However, the object that is measured by micro
X-ray CT should be smaller than the X-ray beam width. To achieve spatial resolution of
several pum, measurement object size should be less than 1mm in diameter. Therefore, if
measurement object is not able to downsize, it is impossible to measure the object in high
resolution.

The goal of this study is to realize a measurement system that has spatial resolution of
submillimeter regardless of object size by proposing a new image reconstruction method
for X-ray CT. The detail of the proposed method is as follows: the proposed method
utilizes two X-ray generators which have different cone angle and two X-ray detector
arrays which have different size but equal number of detectors. First, two projection
data are separately acquired by two pairs of X-ray generators and detector arrays. After
that, smaller cone angle projection data within region of interest (ROI) are extrapolated
by using larger cone angle projection data. At this time, larger cone angle projection
data are interpolated to have the same resolution as the smaller cone angle data and are
adjusted to keep continuity at the border of two types of projection data sets. The author
proposes two types of method to synthesize two types of projection data sets. The first
method uses extrapolated projection data for image reconstruction. The another method
obtains linear absorption coefficient out of region of interest from low resolution projection
data and calculating difference between the projection data out of region of interest and
high resolution projection data on region of interest. On both method, the reconstructed
image that has high resolution of submillimeter is achieved.

Simulation study using phantom image shows that degradation of image quality is dra-
matically improved by the proposed method to extrapolate by larger cone angle projection
data. In the synthesis of two types of projection data sets that have different resolution,
it is confirmed that minimizing difference of detected value between two projection data
on the same coordinate has great effect.

Experimental result of real phantom shows that reconstruction is realized under the
condition of X-ray absorption coefficient of not depending outside of ROI. Reconstruction
is realized under the condition of setting ROI is eighth of size of measurement object
width.

keywords
Image reconstruction, Local tomography, Multi projection data, Region of interest, Sino-

gram
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