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Fig.1 Structure of generalized regression neural

network (GRNN) model
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Fig. 2 Influences of smooth factor on the root mean

square error of model

H e S R4 /M - m 2

197770720 30 20 30 60 70 80 90 100110120
HFF5
R=0.892 — F{H ----Fifd{H WHZE(E
3 A GRNN R 28 Fifib (e 5 B R 1L
(R Pk I EE)

Fig. 3 Comparison of estimate values and real values of

GRNN at Fushan meteorological station ( Difference is that

estimate value minus real value)
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ESTIMATE OF DAILY IRRADIATION EXPOSURE OF GLOBAL
RADIATION USING GENERALIZED REGRESSION
NEURAL NETWORK

Zhuang Shupeng', Gong Xiang'?, Lin Chan’, Zhang Shuhua'
(1. School of Mathematics and Physics, Qingdao University of Science and Technology, Qingdao 266061, China;
2. College of Environmental Science and Technology, Ocean University of China, Qingdao 266100, China;
3. Shandong Electric Power Engineering Consulting Institute Corp., Ltd., Ji’nan 250100, China)

Abstract: The generalized regression neural network (GRNN) model is used to estimate the daily irradiation exposure
of global radiation from 2000 to 2003 at Fushan Meteorological Station, Yantai city, Shandong province. The cross
validation method is adopted to determine the key parameter of GRNN model (smooth factor). The input parameters of
GRNN model included sunshine duration, average pressure, average air temperature, daily maximum air temperature,
relative humidity, and aerosol optical thickness at Fushan meteorological station. Results are promising with MPE is
15.9% , RMSE is 2.32 MJ/m’, and the correlation coefficient is 0.892. The optimized GRNN presents the estimate better
than LM-BP network. Aerosol optical thickness in the model has almost no influence on both MPE and RMSE. Therefore,
using the GRNN model with the meteorological observation data is a very effective method to estimate the daily irradiation
exposure of global radiation of some region which has not radiation observation site.

Keywords: neural networks; LM-BP networks; solar radiation; estimation



