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Numerical Simulation Study on Thickness Calculation of Dural
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Abstract: To realize the rapid detection and evaluation of dural hematoma, this study is based on the near infra-red
spectroscopy(NIRS) and Monte Carlo algorithm to establish a simulation of 5 layers of brain tissue suitable for the positive
problem. Source-detector sensitivity(SDS) parameters are defined to construct a forward function matrix based on the pow-
er-law attenuation model and the exponential model. These parameters are given by the number of transmitted photons from
10 groups of hematoma thickness models via the controlled variable method. The mathematical model reconstruction of the
data obtained from the forward problem is the realization of the inverse problem. The 6 groups of hematoma thicknesses are
used for reverse theoretical calculations. Compared with the reference value, the thickness of hematoma is less than 0.7 cm,
and the average absolute error of the two function models is less than 3.6%. The thickness is equal to 0.75 cm, the average
absolute error of the power-law attenuation model is less than 4.3%, and the error is 6.3886% less than the exponential law
attenuation model. The results show that the method is feasible for accurately determining whether hematoma is contained
and predicting the thickness of hematoma. The detection sensitivity and detection distance have a logarithmic correlation.
The power-law attenuation model is closer to the reference value than the exponential law attenuation model, and the build
effect is better.
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