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Abstract: 

Renewable energy sources are needed globally to support the available non-renewable energy sources our day-to-day living. 
There is high demand for renewable energy sources in both the developed and developing economies. Solar power is a 

good example of renewable energy source and people are currently embracing it globally for both domestic and industrial 

uses. Generally, these energy sources are meant to support the hydro, thermal and other energy sources that are available 

in different countries of the world. With the popularity of solar energy for both domestic and industrial usage, it can be 
argued that the estimation of the production level of such energy source is necessary so as to achieve proper planning and 

management. Due to the fact that the availability of the solar energy power depends largely on a number of environmental 

and weather conditions, predicting its production or generation can be very important. This study surveyed different works 

in the area of using machine learning techniques for solar power production prediction. The articles sourced were from 
notable research repositories. This study focuses on articles that were published between 2013 and 2023 on the subject 

matter. Different types of machine learning (ML) algorithms that have been used to build models from solar energy datasets 

are reported in this study. It is believed that the work can provide better insights for the researchers working in the problem 

area. Thus, the insights in this study can lead to building of improved machine learning-based models for solar power 

forecasting. 
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1. Introduction 

Renewable energy sources are needed worldwide so as to support the available non-renewable energy ones in this 

present time we find ourselves. With the popularity of solar energy for both domestic and industrial usage, it can be 

argued that the estimation of the production level of such energy source is necessary so as to achieve proper planning 

and management. It is essential to know the availability of the energy sources in order to achieve proper planning and 

administration [1].Solar power is an alternative energy that is produced through the use of photovoltaic (PV) systems. 

As argued by [2], the generated power of these PV systems is dynamic and depends on environmental situations. 

Several ML approaches have been used for the planning of the solar-based energy prediction using promising features. 

[2] identified irradiance, humidity, PV surface temperature, and wind speed as some of the attributes for the energy 

prediction task. The argument was based on the importance of the identified features. 

Aside this, [3] pointed out that solar power suffers from uncontrollable fluctuation since it is highly depending on 

other weather variables. And thus, there is need to predict its production accurately.  ML algorithms are classified as 

supervised, unsupervised or semi-supervised [4]. The choice of which type of algorithm to make use of depends on 

the problem and the innovative approach of the researcher. [5] pointed out the importance of solar energy and then 

argued the promising of building ML-based models based on solar power data. Learning models were built for the 
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prediction of power production and the results were found promising. ML involves training an algorithm to perform 

tasks by learning from data patterns rather than explicitly programming systems to do so [4], [6].  

[7] also mentioned that solar power forecasts are applied so as to have adequate management of the electricity grid 

and for trading of power. It has, however been identified that there are drawbacks of the solar photovoltaic (PV) energy 

source which can as a result of continuous changes of the climatic conditions. Apart from this, it has been found out 

that solar energy output power prediction is a hot research area in the contemporary society [8]. This study seeks to 

identify and survey the various ML-based methods that have been used for the prediction of solar energy production 

or generation. [9] have emphasised the trends and gaps that exist in ML-based solar energy forecasting. This study is 

targeted at having a review of literature that can provide further directions on this research area. Thus, the study carried 

out a survey of various machine learning approaches that have been used for the prediction of solar energy production. 

Machine Learning 

ML algorithms “learn” and are used to build models from data by focusing on a specific problem and identifying 

patterns from the data. Using large amounts of data, learning algorithms are used to be models that are able to 

accurately describe the data it’s ingesting. In this work, emphasis is on regression problems that are purely in the area 

of solar power production prediction. The problem that can be solved in using ML techniques can be classification, 

Regression or Clustering based. [10] and [11] identified different machine learning algorithms based on the categories 

of supervised, unsupervised and semi-supervised. The authors equally emphasised different problems: classification, 

regression and clustering problems that are abound in ML field. The solar power prediction problem in this paper is 

regression-based. In this study, it has to be pointed out that the use of ML techniques for solar power prediction is a 

problem that is based on regression analysis. The period that the analysis covers depend largely on the kind of dataset 

that is being used for the analysis. 

2. Method: 

This study sourced for literature from different research repositories using some keywords relevant to the problem 

under consideration. Thereafter, the relevant studies were surveyed. About seventy-two (72) literature items on the 

subject-matter were downloaded from the different research sources. Then, the works that were deemed very close 

and relevant in this study was sorted out and were used in both the conceptual review and empirical review of this 

paper. That amounts to about thirty studies. Then, the literature sourced was organised under the survey section by 

arranging them from most recent to the fairly old ones. The year covered in this study is from 2013 till 2023. 

Research Sources/Repositories Used 

The research repositories or sites used for sourcing for the relevant studies include: Science Direct, Research gate, 

IEEE Explore, ACM Conferences, Google search engine, and Google scholar. 

Keywords used for the searches 

The searches were conducted using a wide range of search strings. The search phrase used was: (“solar power” 

OR “solar energy”), (“machine learning techniques for forecasting solar power production” OR “machine learning 

models for predicting solar energy production”) and (“solar power production” OR “solar power generation”). This 

search phrase was considered so as to obtain a good number of relevant studies in research repositories for the survey 

being carried out. According to [3], renewable energy in different nations is regarded as a good source of electricity 

production that is more reliable. This study focused on studies or literature that were published in the English language 

and contained in journals (both printed and electronic), white papers, conference proceedings, and books. 

Surveyed Works 

[9] classified literature that focuses on ML-based solar energy forecasting. The approach used is to categorise the 

materials based on different aspects and attributes relevant to PV systems. [12] reported recent studies that used 

shallow and deep learning machine learning approaches to forecasting Renewable Energy Generation. The work 

equally provided the trends and future prospects that can be explored. [13] built eight different machine learning 

models for the prediction of solar power generation. The study achieved good performances both in each of the models 

and on the average. [14] surveyed works that reported current developments in the field. Specifically, the researchers 

examined data cleaning methods, learning algorithms, selection of parameter and energy prediction model 

performance assessment.  
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[15] proposed ML-based models for solar energy prediction. Four various regression models were built for solar 

power prediction by the authors. They claimed that the performances of the models are promising.  However, it was 

argued that the Elastic regression model outperforms others. Also, PCA was applied to the dataset within the scope of 

the study, and better results were obtained in the elastic regression model.  [16] predicted power generation in a solar 

plant with the use machine learning algorithms. The accuracy of forecasting was checked directly with the practical 

data which is generated and simulated data using MATLAB/Simulink by applying various machine learning 

algorithms. The study argued that ML approach used was promising for the problem at hand. 

[17] built solar power forecasting models using two selected learning algorithms. The models were evaluated and 

compared. The author mentioned that the results were promising.  Similarly, [18] proposed a deep learning (DP) 

technique for solar power prediction. The DL method is based on the Long Short-Term Memory (LSTM) algorithm. 

The prediction result shows that the LSTM network produced the best results for each category of days. 

[1] proposed four solar power prediction models using four different ML algorithms for the solar energy hourly 

prediction in Nigeria. The analysis was carried out in different climatic zones of Nigeria. It was claimed that Support 

Vector Machine has the best performance at twenty (24) hours ahead while Decision Tree showed the worst 

performance. Authors pointed out that the best results were arrived at using Lagos data while poor results were 

recorded with Abuja data.  

[19] used some ML and DL algorithms for building solar power prediction models. The dataset that was used for 

the study was collected for a period of one month. The performances of the various algorithms were compared using 

the Root Mean Square Error (RMSE) values as metric. Furthermore, [14] employed ensemble of machine learning 

approach for building a model that can predict solar energy production. The authors argued that the ensemble model 

performed better than the conventional individual models. They further argued that the ML-based model outperformed 

the other category. 

[20] presented learning methods for the prediction of the power output of solar panels using weather and air 

pollution attributes. The authors used different features, such as weather, air pollution, and weather and air pollution 

for the predictive analysis and concluded that the approach is good. [21] performed a comparative study has been 

made between the different machine learning techniques. The authors argued that the experimental and simulation 

results show that the proposed methods can be utilised to successfully predict the solar power output for a short 

duration of time. The study also reveals that ANN and GBRT performed better than KNN. 

Also, [2] investigated the influence of some climatic situations on the output of a PV system. The study used 

selected learning algorithms for building the solar power forecasting models. The authors claimed that the approaches 

used in the study revealed great results. However, the performance of Random Forest Regressor was claimed to be 

better than SVM and Linear regression models. 

[3] proposed approaches for the forecasting of solar power that was generated 36 hours in advance from Yeongam 

solar power plant in South Korea. Experimental results showed that the approaches were promising as good results 

were obtained. [22] equally predicted global solar radiation by using K-means and Support Vector regression 

algorithms. The study argued that the machine learning approaches used were very promising for solar power 

prediction. 

[23] used selected ML algorithms for the prediction of Power Generation. The authors argued that the study 

focused on comprehensive comparative analysis and evaluation of ten recent neural networks and intelligent 

algorithms in short-term PV forecasting. For all the experimentations, the results obtained were said to be good. [24] 

explained the effects of climatic parameters on the PV system generation. Artificial Neural Networks (ANN) and 

regression models were built from the chosen dataset. The study reported that the ANN model outperforms all other 

techniques that were discussed. 

Also, [25] proposed hybrid long short-term memory recurrent neural network and Recurrent Neural Network 

(LSTM-RNN) PV systems output forecasting. Authors argued that the approach is very effective owing of its 

classification results.  

[26] carried out a study for the comparison of models that were built from ML-based techniques and time series 

approaches. The study used five different sites in Sweden for the sources of data. Authors argued that the ML-based 

methods are more promising compared to the time series ones using simplicity as a metric. [27] performed a 

comparison of support vector machine and extreme gradient boosting performances in solar radiation production. The 

climate data of China was employed in the study. It was argued that the results were excellent. 



112  Indonesian Journal of Data and Science 

 

 

[28] equally carried out a study that used Neural Network (NN) algorithm for the prediction and validation of solar 

output power within a period of 24 hours. Authors argued that the result obtained from the NN-based solar power 

prediction model was promising. Similarly, [29] built a model for the forecasting of solar power in Multi-site. The 

chosen ML algorithm used in the study is gradient boosted regression trees. Authors argued that the results were 

promising based on the chosen metrics. Yu and Goh (2017) proposed a solar forecasting approach using a combination 

of ANN and fuzzy logic pre-processing. Authors claimed that the approach is better in solar energy prediction. 

[5] built models for solar energy prediction using Support Vector Machines and Gradient Boosted Regression 

algorithms.  The authors used three different feature selection methods. They argued that good classification results 

were obtained in each scenario with the new technique more promising. Apart from this, [30] proposed a method for 

building intelligent solar power prediction model. The model focused on predicting the availability of solar sources 

using historical data from Rockhampton, Australia. Real life solar radiation data is collected across six years with 

hourly resolution from 2005 to 2010. Authors pointed out that the experimental results showed a very high prediction 

accuracy 

3. Results and Discussion 

This work first of all introduced solar power as a good example of renewable energy sources. Then, focus was 

shifted to the discussions on how machine learning (ML) techniques have been found promising for forecasting solar 

power generation. Relevant articles were sourced from research databases. Some of the notable works on the use of 

different ML approaches for effective forecasting of the solar energy in different countries of the world were surveyed. 

It is believed that the approach used will provide further insights for researchers on how to build improved ML-based 

models for the solar energy production prediction. This study identified different machine learning techniques that 

have been used to build solar power prediction models. The study pointed out that different data sources of various 

sizes and patterns were used in the experimentations. The work also pointed out that different data sources of various 

sizes and patterns were used in the experimentations. Some datasets were large some are moderately small. The 

algorithms used for building the models are of various ML categories and types. The algorithms range from linear to 

non-linear types. The results of all the empirical papers used in the survey were reported in order to evaluate how 

promising they are in solar power prediction activity. 

4. Conclusion 

This work surveyed papers that have used the various ML-based methods that have been used for the prediction 

of solar energy production or generation. The study is targeted at having a comprehensive review of literature that can 

provide further directions on this research area. The work emphasised the popularity of ML techniques for solving 

problems across many areas or disciplines. This study carried out a survey of various ML-based approaches that 

researchers have used for the prediction of solar energy production. It is believed that the approach used will provide 

further insights for researchers on how to build improved ML-based models for the solar energy production prediction. 

Specifically. this study established that different traditional ML and Deep learning techniques have been used to build 

solar power prediction models. The work also pointed out that different data sources of various sizes and patterns were 

used in the experimentations of such works while some datasets were large some are moderately small.  It is believed 

that this study can provide more insights to researchers in this area. 
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