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Summary: An extended ﬁnite element method (XFEM) for the forward model of 3D optical molecular
imaging is developed with simpliﬁed spherical harmonics approximation (SPN ). In the XFEM scheme
of SPN equations, the signed distance function is employed to accurately represent the internal tissue
boundary, and then it is used to construct the enriched basis function of the ﬁnite element scheme.
Therefore, the ﬁnite element calculation can be carried out without the time-consuming internal boundary
mesh generation. Moreover, the required overly ﬁne mesh conforming to the complex tissue boundary
which leads to excess time cost can be avoided. XFEM conveniences its application to tissues with complex
internal structure and improves the computational eﬃciency. Phantom and digital mouse experiments
were carried out to validate the eﬃciency of the proposed method. Compared with standard ﬁnite element
method and classical Monte Carlo (MC) method, the validation results show the merits and potential of
the XFEM for optical imaging.
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