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Prediction Model of Net Photosynthetic Rate of Ginseng under Forest
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Abstract U sing K-fold cross validation method and two support vector machine functions, four kernel functions, grid-search,
genetic algorithm and particle swarm optimization, the authors constructed the support vector machine model of the best penalty
parameter ¢ and the best correlation coefficient. Using information granulation technology, the authors constructed P particle
and € particle about those factors affecting net photosynthetic rate, and reduced these dimensions of the determinant. P particle
includes the percent of visible spectrum ingredients. € particle includes leaf temperature, scattering radiation, air temperature,
and so on. It is possible to obtain the best correlation coefficient among photosynt hetic effective radiation, visible spectrum and
individual net photosynthetic rate by this technology. The authors constructed the training set and the forecasting set including
photosynthetic effective radiation, P particle and € particle. The result shows that epsilonr-SV R- RBF-genetic algorithm model,
n SV R-linear- grid-search model and n+-SVR-R BE- genet ic algorithm model obtain the correlation coefficient of up to 97% about
the forecasting set including photosynthetic effective radiation and P particle. The penalty parameter ¢ of ne SV R-linear grid-
search model is the minimum, so the model’ s generalization ability is the best. The authors forecasted the forecasting set

induding photosynthetic effective radiation, P particle and € particle by the model, and the correlation coefficient is up to 96% .
Keywords Visible spectrum; Support vector machine; Optimized parameters; Information granulation
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