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General Info 
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ultrasound from label maps 
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Contact Email: maria.tirindelli@tum.de 

Project Abstract 

The goal of this project is to explore techniques to 

synthetize realistic Ultrasound images using GANs.  

Background and Motivation 

B-mode ultrasound images are largely used as 

diagnostic imaging techniques as well as for 

navigation during surgical operations. In the recent 

years, many deep learning algorithms have been 

proposed in the literature to automatically process 

ultrasound B-mode images, either to automatize 

the diagnostic procedure, to guide the surgeon in 

the surgical room or to navigate medical robots. 

Deep learning algorithms requires large amount of 

data, which are not always easy to acquire. 

Furthermore, labelling of such data is not always 

straightforward, and typically requires the aid of 

trained radiologists. For this reasons, the capability 

to generate synthetic ultrasound images is of great 

importance, both to generate larger database for 

deep models training and to easily gather labeled 

data. GANs (Generative Adversarial Networks) 

have been largely used for image synthesis and 

can be used to synthetize ultrasound images. 

GANs can be trained both in a paired or unpaired 

image-to-image fashion. Training a GAN in a paired 

image-to-image way requires a paired training 

database, where each source image is associated 

to a target image.  

In the considered ultrasound synthesis problem, 

the source image is represented by a tissue map of 

the structure to be imaged, while the target image 

consists in the ultrasound B-mode image acquired 

on that specific structure. In order to generate 

such database, a phantom is designed and a set of 

ultrasound B-mode images are acquired on the 

phantom.  The label maps of the imaged structures 

are generated by manually labelling a CT of the 

phantom, which is previously registered to the 

ultrasound data.  

Student’s Tasks Description 

The student should find a suitable ultrasound to CT 

registration to project the label maps defined on 

the CT onto the acquired B-mode ultrasound 

images. The student should also implement and 

train the GAN model using the generated training 

dataset and test its results on an unseen set of 

source label maps.  

Technical Prerequisites 

Necessary: Basic knowledge of Deep Learning  

Necessary: Basic knowledge of python 

Beneficial: Basic knowledge of pytorch framework  
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