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We develop a fast and direct numerical method for the Dirichlet boundary value problem

of the stationary radiative transport equation for the sake of numerical simulation of light

propagation in human tissue. Based on the dominance of the diagonal entries of a linear

equation obtained by the finite difference method and the composite trapezoidal rule, fast

computation is achieved by a parallel computation with a block Gauss-Seidel method and

a multigrid method.
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Fig. 1 Scattering Phase Functions (4) for & = (1,0) in the

Polar Coordinate with respect to &.
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Fig. 3 Boundary Data I;(£) in the Polar Coordinate with
respect to &.
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Table 1 Iteration of Gauss-Seidel Method and Block Gauss-
Seidel Method, Azy = Az = 0.1, A0 = 27 /60. Tolerance Is
gy = TnIX oo < 1072 [|gn |l -

Number of Elapse Time

Iterations (sec.)
1thread without DGEMM 1277 1077
1thread with DGEMM 1339 402
12threads with DGEMM 1339 50
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Table 2 Required Memory and Elapse Time of Block
Gauss-Seidel Method with Multigrid Method (12 Threads).
Tolerance Is ||Gn — TnI&|loo < 1072 ||Gn ]|, -

Axi(= Azg), | Required | Number of Elapse
Ab Memory | Iterations* | Time(sec.)
0.10, 27/60 445 MB 200 14
0.10, 27/120 888 MB 180 39
0.05, 27/120 3.5 GB 320 258
0.025, 27/120 14 GB 600 1936
0.02, 27/120 22 GB 740 3683
* : number of G-S iterations on the finest grid
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Fig.6 Residual of Block Gauss-Seidel Method with Multi-
grid Method, Az; = Az = 0.1, A6 = 27/60.
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