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Computed Tomography (CT) is a mandatory imaging modality for radiation treatment planning while magnetic
resonance imaging (MRI) and positron emission tomography (PET) have advantages in tumor delineation and
dose prescriptions. With the advent of PET/MRI, this hybrid imaging modality has advantages of simultaneous
acquisition of soft tissue morphological imaging and molecular imaging, which provides advanced information
supporting clinical diagnosis and therapy planning (1). To avoid multiple scanning and additional high radiation
doses, a new concept was proposed to integrate low dose transmission scan (TX) into a PET/MRI machine for
the synthesis of virtual CT (VCT) for treatment planning (2). However, TX is usually extremely noisy with artifact
spots and it is necessary to smooth the sinogram to obtain interpretable images. This leads to consequently
blurred low resolution images.

The proposed Master thesis project will aim to synthesize high resolution virtual CT planning based on low
resolution transmission scan in integrated PET/MRI. This VCT is aimed to substitute CT scans in several
applications such as radiotherapy treatment planning and attenuation correction. In particular, this project will
develop advanced deep learning approach to achieve imaging super-resolution.
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The student is expected to have good knowledge in machine learning and visualization. Advanced skill in
Matlab programming is required. Basic knowledge in medical imaging would be beneficial.
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