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Table 1 Inversion accuracy affected by different objective functions and generations

g S EFRY HEY5R
FI bR e % AR
RMS Rsq RMS Rsq RMS Rsq
f 100 1.915 0.863 0.903 0.992 0.032 0.998
500 1.029 0.963 0.418 0.998 0.018 0.999
1000 0.433 0.994 0.149 1.000 0.009 1.000
|2 100 0.331 0.996 0.219 1.000 0.015 1.000
200 0.104 0.999 0.056 1.000 0.006 1.000
300 0.055 1.000 0.024 1.000 0-002 1.000
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Fig-2 Comparisons of the input and the retrieved concentrations of chlorophyll( C). suspended sediment ( S)and

yellow substance absorption (A, )
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Table 2 Inversion accuracy affected by different combination of bands

) S iR HAAAY) R
WEAHE

RMS Rsq RMS Rsq RMS Rsq
Ri/ R3» Rs/ Rs» R2, Ru» Rs 0.266 0.997 0.102 1.000 0.010 1.000
Ri/R2, R2/ Rs» Rs» Ri» Rs 0.193 0.999 0.176 1.000 0.012 1.000
(R2/Rs)/(Ri/R3). (Rst Re)/ (Rs/ Rs)» Ru 1.576 0.906 0.216 1.000 0.248 0.875
Ri/ R3, Rz, Rs» Ru» Ro 1.141 0.952 0.474 0.998 0.110 0.976
R2/ Rs» R1» Rs» Ru» Rs 3.884 0.506 1.469 0.980 0.112 0.975
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Table 3 Inversion accuracy affected by different errors
LRSS Birend YR
H s ok 40 AL REL BEKRN %
RMS Rsq RMS Rsq RMS Rsq
fi 1000 10 1.592 0.918 0.796 0.995 0.023 0.999
20 1.713 0.892 0.953 0.992 0.093 0.982
30 3.036 0.682 4.733 0.802 0.238 0.889
f2 100 10 0.706 0.982 1.813 0.975 0.094 0.984
20 0.972 0.964 2.497 0.944 0.103 0.980
30 1.372 0.929 4.641 0.809 0.143 0.961
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Table 4 Inversion accuracy affected by different intervals

LIRSS BIreY EyEry)n
HRIXN I INILY
RMS Rsq RMS Rsq RMS Rsq
[0.5,1,0.02]—[30,60,4] 100 1.047 0.970 0.626 0.997 0.060 0.994
200 0.509 0.991 0.084 1.000 0.022 0.999
300 0.409 0.994 0.057 1.000 0.016 1.000
[0.5,1,0.02]—[60,90,6] 100 3.409 0.809 2.250 0.967 0.203 0.949
200 1.459 0.940 2.218 1.000 0.068 0.997
300 0.701 0.984 0.096 1.000 0.029 0.998
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Table S Number of unsuccesses out of 125 samples inverted by local optimization approaches

HIIGTE ik
LRSS BRI H Y ATy LevenbergMarquard Gauss-Newton
2.3125 4.625 0.2675 11 13
5.9375 11.875 0.7625 7 12
9.562% 19.125 L.E&his 5 4
13.1875 26.375 1.7525 4 1
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A Genetic Algorithm for Retrieval of Water Constituents from Ocean

Color Remote Sensed Data in Case 2 Waters

ZHAN Hai-gang"**

,SHI Ping', CHEN Chu-qun'

(1. South China Sea Institute of Oceanology Chinese Academy of Sciences: Guangghow 510301, Chinas
2. Ocean University of Qingdao, Qingdao 266003, China)

Abstract .

The optimization approach is one of the most promising methods for retrieval of water constituents in case 2 waters

but almost previous applications of this approach suffer from their local search techniques- In this study, a genetic algorithm is

developed as a global optimization scheme to simultaneously retrieve concentrations of chlorophyll, suspended sediment and yel-

low substance- To separate the contributions to the radiance spectra by co~exiting constituents, two reflectance ratios were embod-

ied to the objective function; and a real-valued genetic algorithm was used to optimize it- The performance of the algorithm is

demonstrated with a simulated data set - Under noisefree conditions; three water constituents are estimated accurately - Tests with

noisy data show that the algorithm 1s robust against errors in the reflectance data-
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case 2 waters;ocean color remote sensing; inversion ; genetic algorithm



