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Project Abstract 

Motion is common in prostate PET/MRI and can 

affect lesion detection and quantification in the 

reconstructed images. As the last step of our data-

driven motion correction, accurate and 

automatized image registration is required. This 

project is to determine and implement the optimal 

registration algorithm to suit the purposes of this 

motion correction method. 

Background and Motivation 

The whole-body PSMA PET/MRI (positron emission 

tomography / magnetic resonance imaging) is a 

well-known clinical assessment tool in prostate 

cancer diagnostics and therapy. One particularly 

beneficial application is the biopsy planning 

PET/MRI protocol, used to target prostate cancer 

lesions for the prospective biopsy. Frequently, 

however, final PET images acquired from lengthy 

scans feature spontaneous bulk patient motion, the 

artefacts of which tend to lead to reduced spatial 

resolution that could be the reason for some biopsy 

mismatches with, presumably, very small lesions. 

Thus, a correction of bulk patient motion is required 

for this protocol, and as a part thereof, co-

registration of the motion-corrupted PET frames. 

Previously, this task was performed manually and 

individually for each PET scan, rendering this 

method very time-inefficient. For method testing 

purposes, the algorithm for selecting the reference 

PET frame for the ensuing co-registration as well as 

the registration algorithm itself were chosen 

arbitrarily for simplicity reasons, and, as such, leave 

room for optimization and customization, which is 

the goal of this project. 

Student’s Tasks Description 

During this practical course, the student should 

perform a research of similarity metrics available 

for the purposes of selecting the reference PET 

frame for the required image registration, 

determine the optimal one for the given setting, 

and implement it using MATLAB. As the second 

task, the student should perform research of image 

registration methods available, determine the 

suitable one for the given type of motion and 

displacement in the PET images, and implement it 

in MATLAB. Both algorithms should ideally be 

automatized or requiring minimal input from the 

user. 

Through learning about these methods and 

implementing them, by the end of this practical 

course, the student should have a good grasp of 

image registration techniques, PET image features, 

and practical aspects of PET reconstruction. 

Technical Prerequisites 

The student should be in possession of 

intermediate or advanced programming skills in 

MATLAB environment. The student should 

furthermore be familiar with the basics of image 

processing. 
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