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Abstract Atmospheric correction of remote sensing image is the precondition of inversing water color parameters.
An atmospheric correction method for lake Taihu based on 6S the radiative transfer model and the NIR water-leaving

reflectance model is proposed. Two neural networks are built to model radiative transfer. and thereafter, estimate

parameters such as aerosol optical thickness in 550 nm with the optimization of four near infrared bands (i.e., 754,
indicates that the radiative transfer optimized model has a high precision in inversing the water remote sensing
reflectance with an average relative error from 20% to 40% in the 13 bands. Comparing with the atmospheric
applicable in lake Taihu.
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779, 865 and 885 nm) of medium-resolution imaging spectrometer (MERIS) data. Then, the parameters are
correction methods of 6S and Beam 4.9, it has the highest correction precision and strongest stability, and is

extrapolated to visible wavelength to fetch the parameters in those visible bands. This model by MERIS Level 1p data
on November 11th, 20th, 21th, 2007 and November 20th, 2008 and the in situ date-sets is validated. The result
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Table 1 Basic components of the 3 aerosol models in

| nerve network model l? |

the 6S model for radiative transfer

Aerosol model  Dust-like Water-soluble Oceanic Soot

Continental 0.7 0.29 0.01
Maritime 0.05 0.95
Urban 0.17 0.61 0.22
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Table 2 Statistics of main parameters in LUT-py,

and LUT-¢
Parameters Data range
Sun zenith 0°~60°
Sensor zenith 0°~60°
Sun azimuth 100°~300°
Sensor azimuth 100°~300°
Atmospheric mode 3
Aerosol type 1
AOT ¢ at 550 nm 0~2
Bands 0.412~0. 885
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Output Opath t
Number of hidden layers 1 1
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Number of iteration 4000 4000
754 754
779 779
A /nm 865 865
885 885
412~709(VIS)  412~709(VIS)
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atmospheric correction. (a) Original MERIS false color image; (b) MERIS false color image after atmospheric correction
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Table 4 Accuracy comparison of three atmospheric correction methods

&7 B i LR TR T

Average relative error /%

Standard deviation

Remote sensing

Radiative transfer 6S radiative

Radiative transfer 6S radiative

reflectivity optimized model transfer model Beam 4.9 optimized model transfer model Beam 4.9
R, (412) 46. 744 63.736 86. 183 0.291 0.561 0.054
R, (443) 39.297 66. 146 84.041 0.217 0. 654 0.054
R, (490) 30. 082 44,228 79.566 0.211 0. 44 0.058
R..(510) 28.193 41.753 77.923 0.168 0.41 0.061
R, (560) 22.288 28. 641 74.837 0. 155 0.27 0. 065
R, (620) 21.79 24.753 72.251 0.143 0. 252 0.091
R, (665) 19. 898 34. 054 75.404 0.18 0.319 0.093
R, (681) 19.799 33.626 75.722 0. 181 0.324 0.095
R, (709) 22.303 57.037 76.358 0.219 0. 487 0.107
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