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Abstract Determination of optical parameters of turbid media is quite useful in the photodynamic therapy and optical

uniform mutation operator, champion mutation operator are designed to guaranty the algorithm to converge with good
Key words

noninvasive diagnostics. A kind of real coded genetic algorithm incorporated with inverse Monte Carlo method and
population diversity. In the range 0<{y, <<100 cm ' and 0<{x,<<1000 cm ', the average relative errors are 0.25%

graphics processing unit based acceleration technology is proposed. which can determine optical parameters from the

spatially resolved diffuse reflectance of turbid media by Monte Carlo simulation. Fitness function of accumulated

and 0.58% . and the root mean-square errors (RMSEs) are 0.32 cm
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square differences, random tournament selection operator, uniform random crossover operator with extended radius,
determination of optical parameters of turbid media.
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5l

— .

1
and for the scattering coefficient, respectively, which means that this algorithm is feasible and accurate enough for

and 1.68 cm ' for the absorption coefficient
medical optics; real coded genetic algorithm; diffuse reflectance; optical parameter; Monte Carlo
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Table 1 Examples of determination of optical parameters in large scale

pa/cm !
pun/ em 5 15 25 35 45

_ 5.10, 50.56 15.09, 50.48 24,87, 49. 23 35.19, 50. 20 44. 80, 49. 90

o0 2.04%., 1.11% 0.58%, 0.95% —0.53%., —1.54% 0.54%, 0.40% —0.45%., —0.21%
4.95, 149.06 14.96, 149,23 25.09, 150. 80 34.89, 149. 84 45.08, 149. 60

10 —0.92%, —0.63% —0.26%, —0.51% 0.36%, 0.53% —0.33%, —0.11%  0.18%, —0.27%
250 4.99, 249,54 15.02, 250. 39 25.02, 250. 35 35.04, 249. 88 44. 87, 248.92

—0.29%, —0.19% 0.12%, 0.16% 0.07%, 0.14% 0.10%, —0.05%  —0.29%, —0.43%
) 5.01, 350.77 15.01, 350. 68 25.02, 350. 38 34.98, 349. 38 45.03, 350.07
3900 0.14%, 0.22% 0.05%, 0.19% 0.10%, 0.11% —0.06%, —0.18% 0.06%, 0.02%
5.01, 450. 69 14.97, 449.11 25.03, 451.27 35.03, 451.00 45.02, 449. 35

100 0.20%, 0.15% —0.23%., —0.20% 0.10%. 0.28% 0.10%, 0.22% 0.05%, —0.14%
. 5.00, 548.70 14.99, 549. 44 24,99, 549. 62 35.03, 551.70 45.03, 550.53
0 0.03%, —0.24%  —0.07%, —0.10% —0.03%, —0.07%  0.09%, 0.31% 0.07%. 0.10%
_ 5.01, 650.55 15. 01, 650.00 25.00, 648.79 35.06, 650. 86 44,95, 648,83

650 0.25%, 0.08% 0.06%, 0.00% —0.01%., —0.19% 0.17%, 0.13% —0.10%., —0.18%
5.00, 750.73 15.00, 749. 69 25.00, 748.93 34.97, 750. 27 44,98, 751,23

70 —0.03%, 0.10% 0.01%, —0.04% 0.00%, —0.14% —0.08%, 0.04% —0.05%, 0.16%
5.00, 850. 80 15.00, 850. 44 25.00, 849. 65 35.03, 850. 30 45.00, 848.10

890 0.04%, 0.09% —0.01%, 0.05% 0.00%, —0.04% 0.08%, 0.04% —0.01%, —0.22%
4.99, 950.55 15.02, 951. 44 24.95, 952.91 34.98, 953.65 44.99, 951.41

990 —0.10%, 0.06% 0.17%, 0.15% —0.20%, 0.31% —0.07%, 0.38% —0.03%, 0.15%

pa/cm !
pun/ em 55 65 75 85 95

) 53.14, 46.09 64.33, 49. 54 75.54, 51.15 86.52, 56.03 94. 43, 49. 31

Y0 5589, —7.82% —1.03%. —0.91%  0.71%. 2.30% 1.78%, 12.05%  —0.60%, —1.39%
54.69, 147. 44 65.05, 150. 35 74.12, 145.03 86.12, 154.60 95.86, 154.76
10 —0.56%, —1.70% 0.08%, 0.23% —1.17%., —3.31% 1.31%, 3.07% 0.91%, 3.17%
55.04, 250.15 65.00, 249. 34 74.88, 249. 64 84. 84, 248.04 94. 83, 246. 94

200 0.07%, 0.06% 0.00%, —0.26%  —0.16%, —0.14% —0.19%, —0.78% —0.18%, —1.22%
54,92, 347.93 65.08, 350.55 75.18, 351. 85 85. 04, 350.54 95.03, 349.15

390 —0.15%, —0.59% 0.12%, 0.16% 0.24%, 0.53% 0.04%, 0.15% 0.03% ., —0.24%
_ 55.01, 448. 52 64.99. 449.07 75.06, 451,11 85.05, 451,11 94. 89, 450. 25

o 0.02%, —0.33%  —0.02%, —0.21%  0.08%, 0.25% 0.06%, 0.25% —0.12%, 0.06%
_ 54.96, 549.98 65.03, 548. 04 74,96, 548. 65 85.00, 550.79 95.14, 550. 88
> —0.07%, —0.003% 0.05%, —0.36%  —0.05%, —0.24% 0.00%, 0.14% 0.15%, 0.16%
650 55.02, 652.54 65.04, 650, 37 74,97, 650. 99 85.00, 651,87 95.15, 651.12
0.03%, 0.39% 0.06%, 0.06% —0.04%, 0.15% 0.00%, 0.29% 0.16%, 0.17%
54.93, 749.87 65.03, 750.53 74.87, 751.09 85.08, 751.93 94. 96, 750. 41

70 —0.12%, —0.02% 0.05%, 0.07% —0.17%, 0.14% 0.10%, 0.26% —0.04%, 0.05%
55.03, 851.71 65.03, 848.95 75.02, 850. 52 84.95, 851.77 94. 96, 851. 39

850 0.05%, 0.20% 0.05%, —0.12% 0.02%, 0.06% —0.06%., 0.21% —0.04%, 0.16%
050 54.99, 949.98 65.07, 946. 81 74.90, 949.01 84.98, 949. 15 95.10, 955.03

—0.02%., —0.002%

0.11%, —0.34%

—0.13%, —0.10%

—0.03%, —0.09%

0.10%, 0.53%

Each cell in this table: determined p, » determined . relative error of determined p, , relative error of determined s,
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