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Modeling of Induced Momentum Force and Electrical Power Consumption of DBD
Plasma Actuator Using Neural Network and Genetic Algorithm
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Abstract

In this research, to leverage the advantages of system modeling for dielectric barrier discharge (DBD) plasma actuators, an artificial
neural network model was initially developed based on available experimental data to predict the induced momentum force and its
corresponding electrical power consumption. Subsequently, a genetic algorithm was employed to optimize the training process of the
neural network and enhance the model accuracy. By examining correlation coefficients and minimizing errors, the study indicates
that the model performs well and that the combination of genetic algorithm and neural network is an effective approach to improve
model accuracy. Finally, to evaluate the model's generalization capability to novel data not encountered during the training phase, an

experimental test was conducted. The results of this test were compared with the model's predictions.

Keywords: DBD Plasma Actuator, Induced Momentum, Power Consumption, Modeling, Artificial Neural Network (ANN),
Genetic Algorithm (GA).
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