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Point Weighted Least-Squares Meshless Method for Photon Transport in Complex
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2. Life Sciences Research Center, School of Life Sciences and Technology, Xidian University, Xi‘an
710071, China;

3. School of Technology Physics, Xidian University, Xi‘an 710071, China

Abstract:

Diffusion equation is a widely used model for photon transport in biological tissues. Commonly, it can
be solved by the finite element method, which depends on the mesh discretization of interesting area.
However, this kind of discretization is quite difficult for complex geometries such as biological tissues,
even using commercial software. In this paper, a point weighted least-squares (PWLS) meshless
method for the photon transport in diffusive biological tissues with complex and irregular geometries is

presented. The proposed method does the calculation with some collocation points distributed regularly

in the interesting area, so that complicated mesh generation required by finite element method can be
avoided. Moreover, our method establishes the relationship between the source distribution and the

photon flux density by minimizing the weighted residuals quadratic sum of all collocation points. Thus, it

doesn't need the complicated integration calculation, which provides more convenience for the
application in irregular shaped region like biological tissues. Numerical simulations with the phantoms
constructed based on mouse tissues demonstrate the accuracy and effectiveness of the proposed
method.
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