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Recently, multi-modality PET scanners have been developed and practically used in
diagnostic medicine, which allows to generate a PET functional image and an MRI/CT morphological image
simultaneously. However, these scanners still employ rather old tomographic image reconstruction methods
to generate PET images from measured projection data. In this research, we develop three conceptually new
image reconstruction methods for the multi-modality scanners. These methods include 1) a reconstruction
method which uses an MRI/CT image as a priori knowledge to improve PET image quality significantly, 2) a
reconstruction method which outputs a normal image and a lesion image separately by using techniques of
computer-aided-diagnosis field during the reconstruction processing, and 3) a real-time reconstruction
method using list-mode PET data which provides an intermediate PET image on line during the measurement
and also provides a final PET image immediately after the measurement.
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