
Three-Dimensional FEM Sensitivity forThree Dimensional FEM Sensitivity for

Biomedical Optical Tomography using Adjoint Methodsp g p y g j

F F d lFrancesco Fedele

Jeffrey P. Laibley

Maggie Eppstein 

University of Vermont Burlington Votey Building 213 VT 05405
Dept. of Civil Engineeringp f g g

e-mail : ffedele@emba.uvm.edu



FREQUENCY-DOMAIN PHOTON MIGRATION PDE’s
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THE INVERSE PROBLEM 
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THE FINITE DIFFERENCE APPROACH 
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We need to solve two PDEs over all the domain 

in order to evaluate             only at the location of the detectors !!!!
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Perturbational equations 

( ) ( )

⎪

⎪
⎪

⎨
Φ∂

ΩΦ=Φ onGL

δ

δμμδ ,,

( )⎪
⎪

⎩
Ω∂Φ=Φ+

∂
Φ∂ onjr
n

D δμμδδ ,,



THE GREEN FUNCTION
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THE FUNDAMENTAL SOLUTION
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Fundamental solution ( )PQ xx ,*Ψ
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