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Background 

Generative modeling using neural networks has been a dominant trend in the past decade of 
the deep learning era. Since their advent, generative models have significantly impacted 
various domains, specifically in the medical field, aiding in compensating for medical data 
scarcity. Recently, diffusion models have gained popularity as powerful generative models, 
demonstrating one of the compelling topics in computer vision that has shown promising 
results. Fundamentally, diffusion models perturb training data by successive addition of 
gaussian noise and then learn to reconstruct the data by reversing this noising process through 
a neural network. In addition, attention mechanism has become an integral concept in neural 
networks that has been researched within diverse application domains resulting in remarkable 
success in many visual tasks, including image classification, semantic segmentation, and 
object detection, to name a few. Therefore, developing an efficient neural network that carefully 
incorporates an attention mechanism can be beneficial to guide the process more effectively, 
which can be advantageous for different tasks, including missing modality, image-to-image 
translation, image generation, etc. [1]. In this research, we aim to explore adopting attention 
mechanisms in diffusion models as its guidance to generate more realistic images. The method 
will be evaluated on medical image datasets. 
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 Knowledege in computer vision and deep learning  

 Experience in deep learing framework (Pytorch) 

 Strong writing skill 

 

 

Our Offer 

Our institute features an ultra-modern computer infrastructure, including a remotely ccessible 
cluster for training the deep learning networks with dozens of GPUs. Throughout the thesis 
period, you will be supervised with a regular meetings and guidence.  
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