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Inversed transient radiative transfer in one-dimensional non-
homogeneous media
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Abstract: One-dimensional non-homogeneous media irradiated with short pulse laser was treated in this
paper. The influences of size, location, absorption coefficient and scattering coefficient on boundary
signals were analyzed. According to the changes of parameter sensitivity, the sampling time range of
time-resolved signals can be determined. Under such conditions, multi-parameters in one dimension non-
homogeneous participating media were reconstructed simultaneously with conjugate gradient (CG) method.
The simulation results have shown that different sensitivities were obtained for different irradiated
locations, when the other conditions remain unchanged. The peak value of sensitivity appeared in different
moment for different parameters. However, most variable information was contained in the twice
transmission time. Therefore, the twice transmission time was proposed as the best sampling time range in
inverse problems. Accurate results were obtained in multi-parameters inversion. The differences between
the inversed results and true values increases with the increase of measure errors. Lager errors were
obtained in the inversed results for the parameters with small sensitivities.
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Fig.1 Physical model for the three-layer media
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Tab.1l Retrieved optical parameters in three-layer

media
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Fig.2 Sensitivity of the time-resolved signals for mid-layer optical

media when the size of mid-layer medium

is known
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