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Hyperspectral Quantitative Models for Chlorophyll-a of Algae Based on Spectral Absorption Feature Param—
eters and Spectral Absorption Index
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(1.Laboratory of Earth Surface Processes, College of Urban and Environmental Sciences, Peking University, Beijing 100871, China; 2. Na—
tional Research Center for Geoanalysis, Beijing 100037, China)

Abstract:Based on the hyperspectral remote sensing, the hyperspectral characteristic of Chlorella vulgaris, Synechococcus sp and their
mixed algae were obtained by using the ASD HandHeld Spec. The concentrations of Chl-a for the three groups of algae were measured. Radi—
al basis function of neural network technique was used to fit the curve of algae. The fitted spectral values were used to calculate the spectral
absorption feature parameter(SAFP). The SAFP of Chlorella vulgaris at 652 nm and Synechococcus sp at 609 nm were used to establish
the quantitative models of Chl—a. The optimal hyperspectral model of Chlorella vulgaris was Chl-a=10.059¢"**"" using the depth of SAFP,
and the optimal hyperspectral model of Synechococcus sp was Chl-a=3x10"K*+1x10’K+56.555 using the slope of SA FP. Based on the mod—
els of two individual algae, the SA FP separation models were created to separate the mixed algae. The results of root mean square (RMSE )
demonstrated that except the absorption peak symmetry separation model, the other SA FP separation models could get good results, and the
best was spectral absorption index separation model.
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Figure 1 Design of experiment in lab
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Figure 2 Hyperspectral curve fitting of Chlorella vulgaris ,Synechococcus sp and mixed algae using neural network
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Figure 3 Curve fitting for Chl-a of Chlorellavularis (652 nm depth)
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Figure 5 Curve fitting for Chl-a of Chlorella vularis (652 nm slope )
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Figure 6 Curve fitting for Chl-a of Synechococcus sp (609 nm slope )
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Figure 9 Curve fitting for Chl-a of Chlorella vularis (652 nm SAT)
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Figure 10 Curve fitting for Chl-a of Synechococcus sp(609 nm SAT)
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Figure 11 Measured and calculated Chl-a concentrations of

Chlorella vulgaris
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Figure 12 Measured and calculated Chl-a concentrations of

Synechococcus sp
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