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Realization of micro-CT based on a lens-coupled detector and calibration of its magnification
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Abstract:

X-ray computerized microtomography (micro-CT) is used to test tiny structures due to its high image resolution. Image resolution is one of its most important characteristics,
and actualizing its measuring function is the cutting edge of CT research. To enhance its resolution, amicro-CT based on alens-coupled detector was designed and
actualized, which magnified samples optically besides geometric magnification. Since calibrating its magnification accurately is a premise to realize measurement with it, a
calibration method using a grid pattern and a standard ball was proposed, which calibrated the optical magnification and the geometrical magnification respectively. Even if
positions of the X-ray source, the sample and the detector are changed in later measurements, the total magnification can also be calculated. To increase calibrating precision,
least square method was involved. M easurement experiments on 2D projection images and a 3D reconstruction result show that the calibration method is precise and valid.
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