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Development of tumor tracking radiotherapy by using a new algorithm for markerless M
V-X ray imaging
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We developed a new algorithm to track lung tumor motion without implanted fiducial
markers by using MV X-ray fluoroscopy for a real-time image-guided radiotherapy. A core innovation of the
new algorithm is to extract or "de-superimpose™ a moving tumor component from the MX X-ray fluoroscopic s

equence. The fluoroscopic intensity is the superimposition of intensities caused by objects passed through
by the X-ray. The de-superimposition problem for more than two objects is thus ill-posed, but it can be t
ransformed into a well-posed one by temporally accumulating constraints that must be satisfied by the de-s
uperimposed moving tumor component and the rest of the intensity components. We clarified that a low samp
ling rate of the MV X-ray imaging system affects badly on the imaging quality such as blurring when the tu

mor moves faster. To avoid such blurring, a de-blurring technique has been developed by using tumor motion
prediction. 3-D tracking method were also developed using MV and KkV.
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