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1. Introduction – Air pollution is considered one of the biggest threats for the ecological system and 

human existence [1]. Determining and evaluating the parameters affecting air pollution within a model 

can guide the measures that can be taken against pollution and facilitate the 

solution processes to be produced to improve air quality and standards. The 

fact that air pollution depends on many parameters and that every parameter 

cannot be measured/provided is the main reason for using artificial neural 

network (ANN) techniques in this regard. In this study, air quality was 

modelled ANNs trained with different methods for a data set consisting of 

Temperature, Dew point, Humidity, Wind Speed and Pressure 

meteorological parameters and pollutants PM2.5, PM10, CO, SO2, NO2, O3 

belonging to Afghanistan, Kabul province success has been compared. 

ANNs are trained by aiming to reach the optimum connection weights between neurons that will enable 

the output values calculated with a given input vector set and the targeted output values to converge. 

Determining the connection weights that will enable the artificial neural networks to learn in the best way, 

that is, training the ANN, is one of the optimization problems that scientists have been working on for 

years. Although derivative-based algorithms such as gradient descent and Levenberg-Marquardt are 

generally used in ANN training, there have been many studies in recent years in which evolutionary 

algorithms have performed better. In this study, a model for air quality prediction is presented using the 

ANN optimized with a new algorithm, Bezier Search Differential Evolution Algorithm (BeSD) [2]. 

2. Experimental - A total of 536 days of meteorological and air pollution data obtained from the National 

Environment Agency of Afghanistan between January 2019 and March 2021 were used. 70% of the data 

(375 days of data) were randomly selected as training data and used in the creation of the models. The 

data of 30% (161 days of data), excluding the training data, was used as test data and both training and 

test successes of the models were compared with R2, MSE, RMSE, MAE success metrics. Model was 

created with the parameters of Temperature, Dew point, Humidity, Wind Speed, Pressure, PM2.5 as input 

and air quality index (AQI) that output/prediction value calculated using pollutants PM2.5, PM10, CO, SO2, 

NO2, O3. 

3. Results and Discussion - It is seen that the ANN created using different learning algorithms have an 

R2 fitness value of over 80% and the models established by all methods can be used for air pollution 

estimation. However, the high fitness value and the lowest error values were obtained with the BeSD 

Algorithm, which is an evolutionary algorithm. 

4. Conclusions - ANN applications for prediction can be found in many different disciplines. In this 

study, the usability of BeSD Algorithm in training ANN models used for air quality prediction was 

investigated. Calculation of parameters belonging to different models to be used with evolutionary 

optimization methods will increase the accuracy of the estimation.  

5. References 

[1] S. Masmoudi, H. Elghazel, D. Taieb, O. Yazar, A. Kallel, A machine-learning framework for predicting multiple 

air pollutants’ concentrations via multi-target regression and feature selection, Sci. Total Environ. 715 (2020) 136991 

[2] P. Civicioglu, E. Besdok, Bezier Search Differential Evolution Algorithm for numerical function optimization: A 

comparative study with CRMLSP, MVO, WA, SHADE and LSHADE, Expert Syst. Appl. 165 (2021) 113875. 

 
Image 1. The model structure created for the AQI estimation 

Table I. ANN training and test results for different training algorithms 
  

Train 

Method 

R2 MSE RMSE MAE 

Train Test Train Test Train Test Train Test 

Levenberg-

Marquardt 
0.86 0.88 0.0031 0.0026 0.0564 0.0509 0.0285 0.0298 

Gradient 

Descent 
0.75 0.84 0.0058 0.0035 0.0761 0.0589 0.0436 0.0396 

Bayesian 

Regularization 
0.84 0.87 0.0037 0.0029 0.0607 0.0543 0.0335 0.0359 

BsDE 

Algorithm 
0.89 0.93 0.0025 0.0015 0.0498 0.0385 0.0242 0.0254 
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