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Annexure B  
A comparative study of ARIMA and ANN model based solar power generation 

forecasting  
 

 

B.1 INTRODUCTION 
In this appendix the comparative  solar power genenration forecasting using ARIMA and ANN 
model is explored. In this study, One-year solar power generation data from C- Si 58kW rooftop 
solar power plant of IIT Jodhpur is considered for comparative analysis of ARIMA 
(conventional time series model) and ANN based solar power generation forecasting. 
Description of the plant is given in section 3.2.1. Figure 1 show the one-year solar power 
generation profile of small-scale solar power plant. In this study min-max normalization 
method (described in section 3.2) is used for data normalization so we consider a small specified 
range in between 0.1 as min. and 0.9 as max where the actual minimum and maximum solar 
power generation is 42.49 and 340.41 kWh respectively. 
 

 
Figure B.2: One-year solar power generation data set 

B.2 RESULTS  
 
 The graphical representation of the actual daily solar power generation and the forecasted daily 
solar power generation is shown in Figure B.2. Figure B.2.1 shows for one month (210- 245 data 
points: Month of August) comparative result of ARIMA and ANN forecasting.  

 
Figure B.2 : Comparison of solar power forecasting output of ARIMA and ANN models 
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The obtained results from each of the models were organized and assessed in terms of the 
magnitude of the error metric between the forecasted output and the actual solar power 
generation. This was achieved by mean squared error (MSE) and measuring root of the average 
of the squares of errors (RMSE) which is shown in Table B.1. According to this table resultant 
errors are less in the case of ANN model as compared to ARIMA model. Figure B.2.2 also shows 
that the error deviation in ANN is less compared to ARIMA.  
 
 

 
Figure B.2.2:  Comparative error analysis of ARIMA and ANN Model 

 
 

Table B.3:  Comparative analysis of ARIMA and ANN model for solar power generation forecasting 

Error Metric ARIMA ANN 

MSE 0.0158 0.0122 

RMSE 0.1255 0.1105 
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Figure B2.1: Comparison of solar power forecasting output of ARIMA and ANN  
models for one month 
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The findings revealed that the ANN model outperforms the ARIMA model so developed. It is 
observed that ANN approach demonstrated superior performance over the ARIMA model. It 
may be noted that de-trending of the data is not performed as suggested by John Boland et al 
(2016). As suggested by the external examiner, it is possible that ARIMA based forecasting can 
be as good as ANN. This topic is left for further work. 
 

B.3. Conclusions  
 
We find that ANN outperforms the ARIMA models for rooftop solar PV power plant data if de 
trending of the data is not carried out.  Solar radiation is often a trend stationary data and if 
trend can be removed from the dataset then ARIMA model may be good enough but automatic 
trend removal may not be easy and the data pre-processing task can be cumbersome. In such 
cases, then ANN model is preferred choice. The unique characteristics of ANNs — adaptability, 
non-linearity, and arbitrary function mapping ability, thus, make them useful for forecasting 
tasks.  
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