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Study on power prediction of photovoltaic generation based on
Takagi-Sugeno fuzzy neural network
WEN Li"?

(1 Hunan Vocational Institute of Technology, Xiangtan Hunan 411104, China; 2 Hunan Provincial Photovoltaic Power Generation
System Control and Optimization Engineering Laboratory, Xiangtan Hunan 411104, China)

[ Abstract] In photovoltaic power forecasting, the positive correlation factors with power are generally used as input variables,
which makes the operation easy to fall into local optimum. In this paper, the selection range of input variables is changed, and the
factors that have greater positive and negative correlation with photovoltaic power are selected as input variables of photovoltaic
power generation prediction model. Fuzzy system has the advantages of fast convergence speed, easy self—learning and parameter
adjustment. Takagi—Sugeno fuzzy neural network model is proposed for short—term prediction of photovoltaic power, and compared
with BP neural network prediction. The results show that the predictian accuracy of the forecasting model is 10% higher than BP
neural network.
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Tab. 1 Photovoltaic generation factor Spearman rank correlation
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Fig. 1 Simplified structure diagram of fuzzy neural network based

on Takagi—Sugeno model
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Tab. 2 Subtraction cluster initialization table
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Tab. 3 Fuzzy neural network training parameter table
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Tab. 4 The results of Takagi—Sugeno fuzzy neural network method for predicting daily power generation

%1 FEIME/ Kw TRME/ Kw R i %) FEMHE/ Kw T Kw BR2E
8:00 2.54 2.60 2.31 13.:00 13.40 13.60 1.47
8:30 2.67 2.50 6.80 13:30 11.84 12.09 2.07
9:00 3.28 3.48 5.75 14.00 8.94 9.32 4.08
9:30 3.46 3.50 1.14 14.30 6.77 6.54 3.52
10:00 3.56 3.40 4.71 15:00 9.24 9.32 0.86
10:30 5.75 5.81 1.03 15:30 7.86 7.67 2.48
11:00 12.18 12.40 1.77 16.00 7.68 7.45 3.09
11:30 12.58 12.61 0.24 16:30 5.63 5.43 3.68
12:00 13.30 13.50 1.48 17.00 4.20 4.38 4.11
1230 11.12 11.24 1.07 17.30 4.18 4.08 2.45
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Fig. 2 Fluctuation curve of actual predicted value, Takagi—Sugeno

fuzzy neural network, BP neural network power prediction
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