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Research on the Prediction Method of Inter-Angle Scanning
Voltage in Variable Voltage CT Imaging
WEI Jiaotong

(School of Information and Communication Engineering, North University of China, Taiyuan 030051, China)
Abstract: For CT imaging of a complex structural part, the equivalent thicknesses of different projection
angles have large differences. So matched voltages are different for different projection angles. Variable
voltage scanning is essential in the CT imaging of complex structural parts. A method for predicting scan-
ning voltages at different angles was proposed for variable voltage CT imaging. The negative exponential
function was used to describe the change of the equivalent attenuation coefficient with the imaging volt-
age. It is substituted into the function relationship of X-ray transmission rates of different voltages repre-
sented by equivalent attenuation coefficients. The empirical function relationship of different voltages with
corresponding X-ray transmission rates was derived. The parameters were constantly updated for the func-
tion relationship with projection angle change in scanning voltage prediction. In the experiment of alumi-
num wedge block, compared with a method of literature, the max relative error of predicted voltage with
the proposed method for all test points was decreased from 6.24% to 3.91%. The experiment of variable
voltage CT imaging of aluminum phantom showed the effectiveness of the proposed method for scanning

voltage prediction. From the experiments, the proposed method for scanning voltage prediction is suitable
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for the scanning voltage prediction of different angles in variable voltage CT imaging.

Key words: X-ray imaging; variable voltage; CT imaging; transmission; scanning voltage prediction
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Tab.1 The maximum value of absolute value of relative error

. 1 *ﬁxﬁ%ﬁéﬁfﬁ%f‘ikﬁ 2
SCHk T/ Y% 6.24 5.52 4.42
KITTR/ % 3.66 2.85 3.91




(R 167 3D AHL R CT A% £

2[4 948 L T 5 YR 5 (LA 50D 485

F 2 MIXTR L XA T M

Tab.2 The mean value of absolute value of relative error
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