
Solar power forecasting using artificial
neural networks

Can artificial neural network models improve PV power forecasting accuracy?

Over the years,advanced artificial neural network (ANN) models have been proposed to increase the

accuracyof PV power forecasts for various geographical regions. Hence,this paper provides a state-of-the-art

review of the five most popular and advanced ANN models for PV power forecasting.

 

Can artificial neural networks improve photovoltaic energy production?

Data recorded every minute over one year at an experimental photovoltaic plant revealed a strong correlation

between energy production and the input variables. This research compared the performance of multilayer

perceptron, feedforward, long short-term memory, and modular artificial neural networks architectures.

 

Are artificial neural networks useful for energy forecasting?

Artificial Neural Networks are a powerful aid to energy forecasting. This article explores the appropriate

architecture and resolution algorithms. LSTM and modular models yield the best results for the problem under

study.

 

Can artificial neural networks predict long-term output of a photovoltaic plant?

Forecasting long-term output of a photovoltaic plant is an unresolved challenge. Mitigating the uncertainty of

energy production is crucial for its deployment. Artificial Neural Networks are a powerful aid to energy

forecasting. This article explores the appropriate architecture and resolution algorithms.

 

Can a deep learning neural network estimate solar photovoltaic power?

De Jes&#250;s et al.  proposed a hybrid deep learning neural network model for estimating solar photovoltaic

power. The model was a blend of convolutional neural network (CNN) and long-short term memory (LSTM).

The model's input was historical PV power and weather data.

 

Can a neural network predict future output power values of solar cells?

Qasrawi and Awad  implemented Multilayer Feed-Forward with Backpropagation Neural Networks to

propose a model for predicting future output power values of solar cells. The model predicted the future output

of solar cells accurately. Graditi et al.  performed a comparative study on three methods for estimating power

plant production.

Innovative approaches to solar energy forecasting: unveiling the power of hybrid models and machine learning

algorithms for photovoltaic power optimization ... (2017) The ...

6 days ago&#0183; A new approach for meteorological variables prediction at Kuala Lumpur, Malaysia, using

artificial neural networks: application for sizing and maintaining photovoltaic systems. ... B. Solar power ...
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This paper presents a deep learning based solar power generation forecasting model. Open-source data from

Neural Designer has been used to collect the data. The data points used by authors is 4213 and the number of

parameters chosen ...

DOI: 10.1016/J.SOLENER.2011.08.027 Corpus ID: 120326966; Online 24-h solar power forecasting based

on weather type classification using artificial neural network @article{Chen2011Online2S, title={Online 24-h

solar power forecasting based on weather type classification using artificial neural network},

author={Changsong Chen and Shanxu Duan and ...

A methodology based on Artificial Neural Networks (ANN) and an Analog Ensemble (AnEn) is presented to

generate 72 h deterministic and probabilistic forecasts of power generated by photovoltaic (PV) power plants

using input from a numerical weather prediction model and computed astronomical variables.

A 24-h forecast of solar irradiance using artificial neural network: Application for performance prediction of a

grid-connected PV plant at Trieste, Italy. Solar Energy 84 (5), 807-821. https ...

Received 6 February 2023, accepted 22 February 2023, date of publication 24 February 2023, date of current

version 1 March 2023. Digital Object Identifier 10.1109/ACCESS.2023.3249108 Solar PV Power Estimation

and Upscaling Forecast Using Different Artificial Neural Networks Types: Assessment, Validation, and

Comparison ABDEL-NASSER SHARKAWY 1,2, ...

Model has been further implemented for 1-day-ahead forecast using solar and wind power production and

zonal load database of ... Analysis of short-term load forecasting using artificial neural network algorithm

according to normalization and selection of input data on weekdays. In : IEEE PES Asia-Pacific Power and

Energy Engineering Conference ...

A 24-h forecast of solar irradiance using artificial neural network: application for performance prediction of a

grid-connected PV plant at Trieste, Italy. Sol. Energy, 84 ... Day-ahead forecasting of solar power output from

photovoltaic plants in the American Southwest. Renew. Energy, 91 (2016), pp. 11-20. View PDF View article

View in Scopus ...

8. Mohamed H.Alomari, Jehad Adeeb, Ola Younis "Solar Photo voltaic Power Forecasting in Jordan using

Artificial Neural Network"International Journal of Electrical and Computer Engineering,Feb2018. 9.

Amanpreetkaur, Harpreet Singh "Artificial Neural Network in Forecasting Minimum Temperature",IJECT

Vol.2,Issue.3,Sept.2011. 10.

reduce forecasting errors using an arti~cial neural network system. e ANNs 11 are primarily implemented on a

broad range of realistic and handy utilization, from process observations, monitoring ...

This paper proposes artificial neural network (ANN) and regression models for photovoltaic modules power
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output predictions and investigates the effects of climatic ...

This paper uses the artificial neural network (ANN) model for forecasting the solar energy availability, and it

is more accurate as compared to existing models of linear regression (LR) ...

In this paper, a machine-learning framework for the planning and management of LSSPV plants by grid

operators is presented. The prediction of solar power output is made using an Artificial Neural Network

(ANN). The dependent variable in the regression model was solar power generation, whereas the independent

variables were meteorological factors.

Sfetsos and Coonick (2000) introduced a simple approach for the forecasting of hourly solar radiation using

various artificial intelligence based techniques (ANNs and ANFIS). Mellit et al. (2005) proposed a simplified

model for forecasting global solar radiation using artificial neural network and a library of Markov transition

matrices approach.

Request PDF | Online 24-h solar power forecasting based on weather type classification using artificial neural

network | Power forecasting is an important factor for planning the operations of ...

If the time duration between the time of prediction and occurrence of event is large NWP and satellite based

prediction methods can be used, however, for inter-hour or intra-hour predictions, these methods offer very

less accuracy as compared to Artificial Neural Network (ANN) [].A large amount of research has been done in

this field using different inputs and ...

The use of data-driven ensemble approaches for the prediction of the solar Photovoltaic (PV) power

production is promising due to their capability of handling the intermittent nature of the solar energy source.

In this work, a comprehensive ensemble approach composed by optimized and diversified Artificial Neural

Networks (ANNs) is proposed for improving the ...

In this study two different methods were applied so as to forecast the next hour PV power using artificial

neural networks (ANN). In the first case the weather parameters of solar irradiance and ambient temperature

were predicted, the output was fed to the developed model of the PV installation and the next hour PV power

was computed ...

Solar Power Output Forecasting Using Artificial Neural Network Abstract: The solar power generated by

photovoltaic modules depends on many parameters namely the solar radiation and the cell temperature as

these variables affect the current and voltage provided by the modules. In addition, cable loses, conversion

losses and cloud coverage can ...

Short-term photovoltaic power forecasting using Artificial Neural Networks and an Analog Ensemble Guido

Cervone a, b, *, Laura Clemente-Harding c, a, Stefano Alessandrini b, Luca Delle Monache b a
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Geoinformatics and Earth Observation Laboratory, Department of Geography and Institute for CyberScience,

The Pennsylvania State University, University Park, PA, United ...

Solar Radiation Forecasting Using Artificial Neural Networks Considering Feature Selection Abstract: Due to

various factors, including worries about greenhouse gas emissions, supporting government policies, and

decreased equipment costs, the expansion of solar-based energy generation, notably in the form of

photovoltaics, has accelerated ...

Solar PV Power Estimation and Upscaling Forecast Using Different Artificial Neural Networks Types:

Assessment, Validation, and Comparison Abstract: According to its various features, the solar photovoltaics

(PV) system is realized as a significant promising energy source to cope with energy shortcomings and

environmental impacts like contamination.

To date, machine learning (ML) methods have received significant attention from many researchers and

developers in the solar power generation forecasting field [ 3-9] in addition to other fields such as solving

partial differential eqautions [ 10,11 ].

This study shows an extensive review of implementing recurrent neural networks for solar power generation

prediction. Simulations and results show that the proposed methodology has outperformed well. ... Abuella,

M.: Solar power forecasting using artificial neural networks. In: North American Power Symposium, IEEE,

pp. 1-5 (2015) Google Scholar

Artificial neural network system. Numerous tasks, including regression and predicting curvature fit, can

benefit from neural networks. The artificial neural network will be used in this study as a forecasting model. A

neuron is a basic building block of a neural network that utilizes a transfer function to produce an output.
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