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Prediction research of calorific value of coal

based on fuzzy nonlinear regression
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Abstract : In order to cover the shortages of the classical linear regression model , which wasn't able to reflect the nonlinear relationship be-
tween variables and forecast the coal calorific value with fuzzy numbers accurately, a kind of multivariate nonlinear regression prediction
model of coal calorific based on triangular fuzzy numbers was putdorward.The proximate analysis of coal in Yili of Xinjiang was adopted as
modeling data and model test data.The calculation of fuzzy-center value and fuzzy amplitude value was converted to constrained nonlinear
optimization , then the equation was solved with the MATI:AB optimization toolbox.The predicting outcomes of calorific value of fuzzy non-
linear regression, traditional linear regression, BP neural network and SVR (support vector regression) were compared.The results showed
that , the figure of merit of fuzzy nonlinear regression model was 0.9997 , after adjustment, it was 0.9838 ,the mean square error was 0.4473.
The average relative error of coal samples was 0.0203,the fuzzy membership degree of 80% coal samples were above 0.5.Because of the
high accuracy and reliability, the fuzzy nonlinear regression model could be used to predict the coal calorific value.
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