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ABSTRACT

The purpose of this study was to improve the accuracy of effective atomic number (EAN) and relative electron
density (RED) using a polynomial-based calibration method using dual-energy CT images. A phantom composed
of 11 tissue-equivalent materials was acquired with dual-energy CT to obtain low- and high-energy images. Using
the acquired dual-energy images, the ratio of attenuation of low- and high-energy images for EAN was calibrated
based on Stoichiometric, Quadratic, Cubic, Quartic polynomials. EAN and RED were extracted using each
calibration method. As a result of the experiment, the average error of EAN using Cubic polynomial-based
calibration was minimum. Even in the RED image extracted using EAN, the error of the Cubic polynomial-based
RED was minimum. Cubic polynomial-based calibration contributes to improving the accuracy of EAN and RED,
and would like to contribute to accurate diagnosis of lesions in CT examinations or quantification of various
materials in the human body.
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Fig. 2. (a) Relationship between the reference EAN

and measured EAN, (b) Error(%) of EAN extracted

with Stoichiometric, Quadratic, Cubic, and Quartic
polynomials, respectively.
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Fig. 4. (a) Relationship between the reference RED

and measured RED, (b) Error(%) of RED generated

from EAN extracted with Stoichiometric, Quadratic,
Cubic, and Quartic polynomials, respectively.
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