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Visual domain adaptation for prostate cancer mapping 
 

Scientific context 

 
Computer-aided diagnosis (CAD) has become a major research subject in different domains of medical imaging to 
assist radiologists during their diagnostic task by providing information on the location and characterization 
(malignancy score) of suspicious regions of interest. The algorithms used to build CAD systems learn a multiclass 
(mostly binary) decision model in a multidimensional feature space based on training samples from the different 
classes of interest. Diagnostic performance of such decision support systems is highly impacted by the quality of 
the training database that should contain a large number of correctly annotated and homogeneous (ie acquired with 
similar imaging protocols) cases of all classes. Such a condition is not easily met in clinical practice. One way to 
handle heterogeneous data is to investigate how transfer learning can adapt to this problem. 
 
Transfer learning is the field of machine learning that studies transferring the knowledge from one task or domain 
referred to as source S to a new task or domain referred to as target T. Domain adaptation is a specific setting of 
transductive transfer learning in which we have two domains with an underlying distribution mismatch but lying in 
the same feature space and corresponding to the same learning task. 
 

 

Illustration of domain adaptation  

 

The purpose of this study is to propose novel methods in the field of domain adaptation for medical imaging 
based CAD systems and compare their performance with state-of the art methods. The ultimate goal is to boost the 
diagnostic performance of CAD systems developed at CREATIS by fusing databases originating from different MR 
scanners. 

This study is part of a research project that was recently funded by the CNRS PEPS program and is based on 

the collaboration of two research teams: the team ‘Images and Models’ from the CREATIS lab which has an 
acknowledged experience with multi-modal medical image processing and has developed strong skills in machine 

learning for medical imaging aver the past few years, and the team “Data intelligence” from LHC (Laboratoire 
Hubert Curien, St Etienne) which has strong expertise in the field of machine learning, with a precise focus in the 
domains of metric learning and transfer learning. A first collaborative study between the two teams has shown 
promising results in the field of prostate cancer mapping based on multiparametric MRI [5].  
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Methods 
 

During this internship, the successful candidate will work on studying and extending the learning algorithms 
proposed in [5-6] in the following directions:  

 Present extensive empirical evaluations of both metric and source scaling based domain adaptation 
algorithms on prostate cancer MR images and compare them to the results obtained using the 
algorithm from [7] based on the ideas from the optimal transportation theory.  

 Propose non-linear versions of the studied algorithms by using the "kernel trick". This kernelization 
will allow to learn a more complex transformation function in order to deal with non-linearly separable 
data. 

 Investigate the possibility of using the coupling matrix arising from the optimal transport problem as a 
similarity measure or the regularization prior in the metric learning domain adaptation algorithms. 

 

This project will require to process massive amounts of data and will make use of the available at CREATIS high 
computing infrastuctures. However, experience in using computer clusters is not mandatory. 

 

Skills 
 Strong knowledge in at least one of the following fields are required 

o Image processing 
o Statistical learning (machine learning) 
o Applied mathematics 
o Statistics 

 The available code is written in Matlab and Python but the candidate is free to use any other programming 
language. 

 Motivation and interest for multidisciplinary research. 

 Autonomy 
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