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Diffuse Optical Tomography(DOT) in 
cancer detection 

• Diffuse Optical Tomography ? NIR? 

• Why not MIR, PET, CT, x ray mammogram? 

• Add on existing modalities.  

• Non-invasive,Inexpensive,Low power,Portable,Resolution 

• Tracking cancer spread.  
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Tissue interrogation using laser  
• P1 Approximation  of Radiative Transport Equation 

 

 

• Robin Boundary condition 
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Problems in DOT  

 

 

 

 

 

 

 

    Normal tissue       0.005 to 0.02 mm-1  

                                     2 to 15 mm 
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Inverse problem in DOT 
• Start with uniform optical properties 

• Jacobian – using adjoint method 

 

 

• Optical Property update 

Levenberg-Marquardt  

 

• Tikhonov minimization of error 

Francis & Iven               COMSOL 2012 5 



Francis & Iven               COMSOL 2012 6 



Target specific fluorescent dye   
• Contrast agents –ICG 

• Estrogen receptor 

•   

• Early cancer detection & tracking 
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Modeling fluorescent dye  
• Forward solving 

>>Excitation 

 

 

>>Emission 

 

 

• Robin boundary condition 

• Separating coupled equations 
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Fluorescent reconstruction  
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DOT  inversion 

DOT  inversion 
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Results 
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Results 
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More details… 

Inverse solving 

Tikhonov Minimization 

 

 

 

 

Jacobian 

LM iterative equation 
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More Details… 
FEM formulation  
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