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Abstract:  
               Diffuse Optical Tomography (DOT) is a non-invasive imaging modality which employs a visible or Near infrared (NIR) Laser source for probing biological tissues and measures light intensities at the boundary surface. These measurements are then used into an image reconstruction algorithm to recover the spatial distributions of optical properties which are different between healthy and cancerous tissues due to physiological and pathological changes. However, this is an ill-posed and under-determined inverse problem. In this work, an efficient algorithm is proposed to reconstruct the optical properties in heterogeneous media like biological tissues. The light transport through such media is accurately described by the radiative transfer equation in the frequency-domain as a forward model. The inverse problem is solved within a gradient-descent method based on the Limited memory BFGS (Quasi-Newton). The adjoint method is employed to efficiently compute the objective function gradient which represent the discrepancy between simulated and measured data. The Multi-frequency approach is used in order to reduce the under-determination nature of the inverse problem and thus improving the image quality reconstruction. Numerical tests show that the algorithm is accurate and robust to retrieve simultaneously the absorption µa and scattering µs coefficients for lowly and highly absorbing medium. Moreover, the simultaneous reconstruction of µs and the anisotropy factor g of the Henyey–Greenstein phase function is achieved with a reasonable accuracy. The main novelty in this work is the reconstruction of g which might open the possibility to image this parameter in tissues as an additional contrast agent in diffuse optical tomography. The present algorithm was extended for 3D geometries, its performance is shown through the reconstruction of different shapes of tumoral such as spherical and cylindrical inclusions.                                                                      .                                                                          
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                                                   3D reconstrcution of different shapes of tumoral inclusions 
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