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Description du stage (300 mots) 
 

Great challenges exist for being able to perform detailed imaging in the digestive tract and near surface 

skin tissue for the early detection and diagnostics of different pathologies. Fourier domain OCT (Optical 

Coherence Tomography) is being developed at ICube (IPP/AVR teams) [1, 2] for assisting a robotized 

endoscope for minimally invasive treatment of different cancers. OCT uses a fiber optic based point 

measurement system that is scanned to build up XZ image slices over a volume XYZ within tissue to a depth 

of a few mm. High resolution FF-OCT (Full-Field OCT, or Coherence Scanning Interferometry) has been 

developed over several years at IPP [3, 4] in the field of materials characterization. The technique is an optical 

microscopy based imaging system that also scans over volumes XYZ but over shorter depths of tens of µm. 

We are now looking to apply this high resolution microscopy technique to cellular and near surface tissue 

imaging such as the skin. Both techniques use the same principle of low coherence interferometry as an optical 

probe for imaging. One challenge is the processing of the fringe signal over the depth in order to extract 

structural and other useful information. To this end we have been working recently on the use of new 

algorithms to perform the signal processing (FFT, wavelets, visibility [4], energy operators [3]…). 

This project consists of studying which of these new algorithms would be the most appropriate for high 

speed and/or high resolution imaging using OCT and FF-OCT in their respective applications in which there is 

often a trade-off between speed and precision. This internship will require competence in signal processing 

and programming in LabView and MATLAB to implement the developed algorithms for use on real fringe 

signals. The candidate chosen will have the possibility of working in a state of the art field of medical 

imaging. 

 

 

Contacts : 

Membres permanents IPP : paul.montgomery@unistra.fr Téléphone : 03 88 10 62 31 ou 03 68 85 46 24. 

paul.montgomery@unistra.fr


     IPP/AVR : Michalina Gora : gora@unistra.fr Téléphone : 03 88 10 62 31 ou 03 68 85 46 24 

 
 

Gratification de stage :   

Gratification de stage conformément aux règles en vigueur (de l'ordre de 554,40 €/mois). 
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