
A review of deep learning for renewable
energy forecasting

Renewable energy forecasting is crucial for integrating variable energy sources into the grid. It allows power

systems to address the intermittency of the energy supply at different spatiotemporal scales. ... This Review

summarizes recent progress in solar forecasting from multisensor Earth observations with a focus on deep

learning, which ...

the structure of deep learning means that it has a longer training time, it corresponds to the characteristics of

wave and wind energy. The published research work on this topic increases every year [12]. With the

increasing numbers of publications on wind and wave energy based on the deep learning method, a review

paper is needed for recently ...

2.1 Current Status of Machine Learning Models in Renewable Energy System. Table 12.2 highlights the

papers on the subject of using machine learning models in alternative energy resources from 2017. In the

renewable energy system, techniques come under three categories: mathematical model, artificial intelligence

approach, and ensemble model []  ...

Microgrids have recently emerged as a building block for smart grids combining distributed renewable energy

sources (RESs), energy storage devices, and load management methodologies. The intermittent nature of

RESs brings several challenges to the smart microgrids, such as reliability, power quality, and balance

between supply and demand.Thus, forecasting ...

A holistic review on energy forecasting using big data and deep learning models ... Big data can handle large

scale of datasets and extract the patterns fed to the deep learning models that improve the accuracy than the

traditional models and hence, recently started its application in energy forecasting. ... hybrid, and

discriminative DL models ...

A deep learning-based forecasting model for renewable energy scenarios to guide sustainable energy policy: A

case study of Korea. ... Renewable energy in eastern Asia: renewable energy policy review and comparative

SWOT analysis for promoting renewable energy in Japan, South Korea, and Taiwan. Energy Pol, 74 (2014),

pp. 319-329.

With rapid economic development and the continuous rise of living standards, human demand for energy is

also increasing [1].However, the use of traditional fossil-based energy, such as coal, oil, and natural gas,

releases pollution that damages the environment and causes global warming [1].Moreover, due to its

non-renewable nature and limited reserves, ...

This paper presents an overview of current and new development of weather forecasting such as solar and

Page 1/4



A review of deep learning for renewable
energy forecasting

wind forecasting techniques for renewable energy system in smart grid. Many forecasting models such as

physical models, statistical models, articial intelligence based models, machine learning and deep learning

based models were discussed.

This review focuses on various studies on the applications of energy load forecasting using deep learning

approaches. The electronic search was conducted within the Scopus database for 8 years (2015-2022).

Between 2015 and 2022, the number of papers on energy load forecasting using deep learning algorithms has

increased.

niques, have been developed to anticipate the use of renewable energy. This paper examines methods for

forecasting renewable energy based on deep learning and machine learning. Review and analysis of deep

learning and machine learning forecasts for renewable energy come first.

As renewable energy becomes increasingly popular in the global electric energy grid, improving the accuracy

of renewable energy forecasting is critical to power system planning, management, and operations. However,

this is a challenging task due to the intermittent and chaotic nature of renewable energy data. To date, various

methods have been developed, including physical ...

Hua et al. studied the energy management of generalized energy internet (EI) systems and the use of deep

reinforcement learning methods to solve optimal control problems (Hua et al., 2019). For better utilization of

distributed renewable energy, scholars have proposed a data-driven dynamic control strategy for bottom-up EI

system ( Hua et al ...

A review on renewable energy and electricity requirement forecasting models for smart grid and buildings," ...

Machine learning for energy load forecasting," ... Applications of frequency domain decomposition and deep

learning algorithms in short-term load and photovoltaic power forecasting,"

A review and taxonomy of wind and solar energy forecasting methods based on deep learning Energy, 4 (

2021 ), Article 100060, 10.1016/j.egyai.2021.100060 View PDF View article View in Scopus Google Scholar

The dataset was used in the Renewable Energy Generation Forecasting Competition hosted by the Chinese

State Grid in 2021. ... of deep learning and the power of data-driven techniques to address ...

This paper provides a comprehensive overview of the forecasting models based on deep learning in the field of

wind energy. Featured approaches include time-series-based recurrent neural networks, restricted Boltzmann

...

This review aims to classify and discuss the key characteristics of machine learning and deep learning

algorithms that apply to wave energy forecast and optimal configuration of WECs. Consequently, in terms of

convergence rate, combining optimization methods, machine learning, and deep learning algorithms can
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improve the WECs configuration and ...

Figure 2 shows the pattern of publications for last two decades within 5 year duration with respect to different

time horizons in energy systems forecasting. While LTF stands second in line, most number of publications

are made for STF in the period 2016-2021, making it most widely utilized forecasting category in recent times

for different applications in grid ...

Deep learning can be exploited to handle a variety of operations and maintenance improvement challenges, as

well as develop better methods and perspectives for medium- and long-term energy prediction. This paper

provides a detailed literature and bibliometric review of deep learning models for effective renewable energy

forecasting.

Nature Reviews Materials - Machine learning is poised to accelerate the development of technologies for a

renewable energy future. ... A review of deep learning for renewable energy forecasting ...

ML, ANN, and deep learning (DL) all are the subsets of AI. Figure 2 illustrates the differences and

relationships between these subsets (Sindhu and Nivedha, 2020). The following sections will review the recent

research routes of renewable power forecasting (both wind power and solar power) based on the used ML

algorithms for forecasting ...

Li et al. (2018b) developed a deep learning model for short-term wave energy prediction. Similarly, deep

learning models have forecasting applications in various renewable energy domains, including wind speed (Hu

et al., 2016), photovoltaic power (Mishra et al., 2020), solar irradiance (Qing and Niu, 2018), etc. Statistics

reveal that several ...

The structure of this review article is organized as follows: In section 2, a detailed explanation is provided

regarding the time series concept of data, deep learning techniques, and evaluation matrices. Section 3

compares recent case studies on photovoltaic (PV) forecasting using deep learning models in two subsections.

Firstly, an evaluation ...

The growing integration of renewable energy sources and the rapid increase in electricity demand have posed

new challenges in terms of power quality in the traditional power grid. To address these challenges, the

transition to a smart grid is considered as the best solution. This study reviews deep learning (DL) models for

time series data management to predict ...

4 days ago&#0183; A deep learning model for short-term power loads that considers probability density

forecasting of the trending renewable power systems is presented in [2, 8, 24-26, 39, 41, 42, 44, 45, 90].

Neural network-based STEF ...

Statistical models integrated with deep learning, such as deep Gaussian processes, deep ensembles, and
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variational inference in deep learning, offer powerful tools for spatiotemporal forecasting by combining the

strengths of both approaches (Damianou and Lawrence Citation 2013; Wikle and Zammit-Mangion Citation

2023). These models leverage ...

Prasad G Raja J (2024) A Comprehensive Study of Machine Learning Models and Computer Vision

Techniques for Renewable Energy Forecasting Machine Learning and Computer Vision for Renewable

Energy 10.4018/979-8-3693-2355 ...

TL;DR: A comprehensive and extensive review of renewable energy forecasting methods based on deep

learning to explore its effectiveness, efficiency and application potential and the current research activities,

challenges, and ...

The sustainability of the earth depends on renewable energy. Forecasting the output of renewable energy has a

big impact on how we operate and manage our power networks. Accurate forecasting of renewable energy

generation is crucial to ensuring grid dependability and permanence and reducing the risk and cost of the

energy market and ...
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