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Project Abstract 

Implement a CNN-based denoising tool for low 

count Positron Emission Tomography (PET) images, 

and use the denoised images to assess lesion 

motion in PCa lesions. 

Background and Motivation 

At Nuklearmedizin (Klinikum rechts der Isar), we 

work with hundreds of PET images on a daily basis. 

Two of the most promising ideas in our research 

field are AI solutions and kinetic/dynamic imaging 

biomarkers, both of which profit from this 

abundance. In cancer research, we are particularly 

interested in kinetic PET images to: 1) study a 

tracer’s dynamics; 2) study the physiology of a 

tumor; 3) correct for patient and organ motion. 

Since kinetic PET images are nothing more than 

long PET acquisitions reconstructed in a number of 

shorter frames, any PET image can be made into a 

kinetic image, provided we have access to the RAW 

data and we allow some image noise. The more 

frames we add (or the shorter the original 

acquisition was), the noisier our kinetic image gets. 

In a cohort of PET-CT prostate cancer (PCa) RAW 

data, with 15 to 20 minutes of acquisition, we have 

studied the motion of the prostate and its effect in 

quantification. But our images (frames) are 

extremely noisy, what implies a higher variance in 

our results as well as the possibility of missing 

lesions. We want to study if applying strong 

denoising through deep learning can improve the 

reliability of our quantification and finally prove or 

discard our original results. 

The project would consist in programming and 

training a supervised-CNN application to recover 

normal-looking static-PET frames from a low-SNR 

dynamic PET reconstruction. As input we would use 

the low-SNR images and as paired output we have 

longer reconstructions. The final goal of the project 

is to quantify, in a small cohort, the motion of PCa 

lesions. 

 

Student’s Tasks Description 

Immersion 

- getting to know how PET reconstruction works 

and how PCa PET-CT images look like 

- reconstructing a paired (static and dynamic) set of 

training and validation PET data 

- reviewing different AI denoising techniques 

(autoencoders, GANs, etc), and finding the best 

fitting one for our problem (tailored to the training 

data, the particular problems of our setting, and 

available computing resources) 

Design and development 

- workflow of the proposed solution: from RAW 

inputs to lesion motion assessment 

- developing the denoising software based on the 

previous review and design process 
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- training the network and testing in a fresh set of 

images. The successful student must be able to 

assess tumor motion in this small testing cohort 

The student learns about PET reconstruction and 

research in a clinical setting. They are able to 

successfully manage, execute and deploy a small 

software solution for a real research problem. In 

every stage of the process there will be discussions 

and support from our team, with weekly meetings 

and goals. 

Technical Prerequisites 

- experience in Python (particularly imaging 

libraries) 

- experience with deep learning –at least basic 

usage of keras/pytorch/tensorflow or similar 

libraries–) 

- collaborative programming through GIT 

- availability to (sometimes) be present at the 

Klinikum, for patient data security reasons 
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