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Learning Objectives: 

• Optical Imaging 
• Forward-Inverse problem 
• Techniques for image reconstruction 
• Fluorescence molecular tomography 
• Shape based methods 
• Matrix-Free methods 

When whole animal or human optical imaging is concerned, the existence of high scattering in the 
biological tissue is hindering the simple image reconstruction methods used for the cases where light is 
considered ballistic.  In the presence of scattering, model-based methods have to be employed to 
reconstruct for three dimensional tomographic images of the distributions of the optical properties 
under investigation (absorption, scattering, fluorescence concentration and so on). During this seminar 
we will discuss the procedures followed from experimentally acquired datasets to the 3D Tomographic 
images. The bases of the definition for the Forward and Inverse problems will be examined and 
techniques for the successful solution of the inverse problem in some applications of interest, such as 
Diffuse Optical Tomography (DOT) and Fluorescence Molecular Tomography (FMT), will be analysed. 
Finally, we will conclude with a brief introduction to some of the more advanced techniques for the 
solution of the inverse problem such as, inclusion of priors, shape-based methods and Matrix-Free 
methods. 
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