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a b s t r a c t

In this paper, the accuracy of a soft computing technique is investigated for predicting solar radiation
based on a series of measured meteorological data: monthly mean minimum temperature and,
maximum temperature, and sunshine duration obtained from a meteorological station located in Iseyin,
Nigeria. The process was developed with an adaptive neuro-fuzzy inference system (ANFIS) to simulate
solar radiation. The ANFIS network has three neurons in the input layer, and one neuron in the output
layer. The inputs are monthly mean maximum temperature (TmaxÞ, monthly mean minimum tempera-
ture (TminÞ, and monthly mean sunshine duration (n). The performance of the proposed system is
obtained through the simulation results. The ANFIS results are compared with experimental results
using root-mean-square error (RMSE) and coefficient of determination (R2). The results signify an
improvement in predictive accuracy and ANFIS capability to estimate solar radiation. The statistical
characteristics of RMSE¼1.0854 and R2¼0.8544 were obtained in the training phase and RMSE¼1.7585
and R2¼0.6567 in the testing phase. As a result, the proposed model deemed an efficient techniques to
predict global solar radiation for practical purposes.

& 2015 Elsevier Ltd. All rights reserved.
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1. Introduction

Many researchers worldwide have seen the utilization of vast
and abundant solar energy resources on the earth's surface for
electricity production as one of the way to meet the world
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