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Abstract

The verification of the treatment position is essential in radiotherapy treatment delivery.
Image registration is used to verify the accuracy of treatment planning images and in-room
images. The automatic image registration computer program has been developed for radiotherapy
setup verification.

The program is developed in MATLAB for determining the correlation between the
reference images and in-room images. The mutual information registration algorithm is applied to
detect patient position setup errors. The program can compute the translation shift on x-axis and
z-axis and the rotation angle between the two images. Cross-section kilovolt computed
tomography (kVCT) images on CT scanner and MVCT images from a helical tomotherapy

system in phantom are used. The program is compiled to the execute file.



The proposed image registration program can calculate the image correlation. Based on
the phantom studies, the results show that the standard deviations (SD) of transition for head,
thorax, and pelvis parts are 3.88, 1.26 and 1.59 mm on the x-axis, and they are 4.34, 1.38 and 1.76
mm on the z-axis, respectively. The results reveal that the accuracy of mutual information-base
registration is highly accurate in image correlation and moreover the translation and rotation can
be adjusted later. The registration errors are small (SD < 2 mm) for thorax and pelvis parts.
Because the intensity of image has effect on mutual information, the high intensity and short scale
contrast of the head and neck images have a high registration error. This image registration
program is accurate and good enough for automatic translation to determine image correlation. It

can also be implementing to support radiotherapy clinical service.



