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Genetic simulated annealing algorithm in the parameter retrieval
of light scattering model
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Abstract; In order to study iteration searching properties of genetic simulated annealing algorithm ( GSAA) parameters in
bidirectional reflectance distribution function ( BRDF) model, GSAA and genetic algorithm{ GA) were employed, respectively, to
search iteratively parameters of BRDF model for several media. The retrieved results of the two algorithms were compared with the
BRDF experimental data at a certain laser wavelength. By theoretically analyzing and experimentally demonstrating , fitting values
for both the algorithms were obtained, which were_cansistent with experimental values very well. Meanwhile, the difference of
iteration number, computation time and mean squaté.erpor in both the algorithms was compared. The results show that,the BRDF

experimental data can be retrieved satisfactorily using both GSAA and GA, and the former is better than the latter. The
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aforementioned results are of help to the study of iteration searching properties of algorithms.
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Fig.1 Geometry of the BRDF
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Fig.2 BRDF of floor slab ( points represent experimental datum and lines
represent the fitted results calculated by equation(3) using GSAA)

0.20

1" 9i=0° —
0.6 6=10° .~ T
Ja 6=30°" aoans \
< 0.12] 2 e s e N
% 1 /?;D ‘A:At-k‘ a N\
So008] e ‘\“D 2\
7 ,1‘99 ‘,‘A\\‘ \
1 A I ™ L:\
0.04] v}{j/ﬂ/:‘ O
0.00] &~ —— -
-80 -40 0 80

scattering angle 6/(° )

Fig.3 BRDF of floor slab ( points represent experimental datum and lines
represent the fitted results calculated by equation(3) using GA)
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Fig.4 BRDF of rough armor plate ( points represent experimental datum and
lines represent the fitted results calculated by equation(4) using GSAA)
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Fig.5 BRDF of rough armor plate( points represent experimental datum and
lines represent the fitted results calculated by equation(4) using GA)
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Fig.6 BRDF of painted armor plate ( points represent experimental datum
and lines represent the fitted results calculated by equation (5)
using GSAA)
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Fig.7 BRDF of painted armor plate ( points represent experimental datum
and lines represent the (itted results calculated by equation (5)
using GA)
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Table | Comparison of computation error of same browse {ilm under

different iteration times

number of GA GSAA

iterative time error/ %o time error/ %
20 2s 3.756 13s 1.283
100 10s 2.326 64s 1.109
200 19s 1.584 2min 9s 0.983
300 29s 1.584 3min 14s 0.963
600 58s 1.584 6min 28s 0.961
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Table 2 Comparison of computation error of different browse film under

same iteration times

GA GSAA
samples of Lyoe
time error/ % time error/ %
floor slab 7s 1.856 37s 1.709
rough armor plate 10s 2.326 Imin 4s 1.109
painted armor plate 29s 4.776 3min 55s 3.123
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