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Efficient energy storage devices are required to provide 

improvement of sustainable and renewable energy systems. 

Supercapacitors have received more attention in recent years 

due to higher charge/discharge efficiency, life cycle and 

power density. These characteristics provide potential 

opportunities to build advanced energy storage devices for 

mobile and high-power applications. A main drawback of 

supercapacitors is low energy density [1]. To improve the 

performance of supercapacitors, it is necessary to improve 

their energy storage capacity. The aim of this study is to 

optimize the capacitance of supercapacitors to obtain highly 

efficient energy storage devices by utilizing a hybrid artificial 

neural network-genetic algorithm model. 

Machine learning algorithms such as artificial neural 

networks have become more popular for highly correlated 

non-linear systems instead of mechanism-based solutions. 

Neural-network model can exhibit rigorous solutions for such 

systems due to the non-linear attributes of supercapacitors. 

Moreover, genetic algorithm is known as effective and 

practical search algorithms in which the computational 

procedure mimics the theory of biological evolution [2-3]. 

Though some studies have examined the use of artificial 

neural networks and genetic algorithm in supercapacitors for 

several aspects, there is lack of the investigation on hybrid 

Artificial Neural Network-Genetic Algorithm model.  

In this work, neural networks are performed to predict the 

capacitance of supercapacitors with a dataset composed of 

2189 data points collected from 110 published articles. 

Trained neural network model is used as the fitness function 

for genetic algorithm to maximize the capacitance of 

supercapacitors. A parameter set that maximize the 

capacitance of supercapacitors is obtained as an output of 

genetic algorithm. This study enables the rational design of 

supercapacitors by utilizing a hybrid neural network-genetic 

algorithm as an optimization tool to maximize the 

capacitance of supercapacitors. 
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