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PM2.5 concentration prediction based on optimized PSO-SVR algorithm
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[Abstract] This study addresses the issue of insufficient regression accuracy caused by kernel function and
penalty parameter selection in Support Vector Regression ( SVR ) algorithms. It proposes using Particle Swarm
Optimization ( PSO ) to optimize the kernel parameters and penalty parameters of SVR , aiming to improve the
accuracy of PM2.5 concentration forecasting. Taking Beijing as the research area, major atmospheric pollutants,
meteorological elements, and GNSS zenith tropospheric delay ( ZTD ) are selected as prediction variables to
construct a concurrent PM2.5 concentration prediction model. Experimental results show that the PSO—SVR
model significantly outperforms the SVR model, random forest model, and BP neural network model in terms
of regression accuracy, effectively capturing potential changes in data sequences. In short—term predictions, this
model not only demonstrates excellent predictive performance but also maintains good generalization ability,
showing strong adaptability.
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Fig.1 The prediction results and absolute values of errors of each model in different seasons
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Tab.1 The prediction accuracy of each model in different seasons

Season Model RMSE MAE MAPE R? Season Model RMSE MAE MAPE R?

BP 12. 48 10. 00 58.97 0.74 BP 8.85 6. 29 21.91 0. 64

4 SVR 8. 64 6.19 26.72 0.88 SVR 7.55 5.78 23.33 0.73
RF 12.04 9.82 56. 92 0.76 " RF 5.20 4.17 21.60 0. 87

PSO-SVR 8.03 5.62 23.27 0.89 PSO-SVR 5.50 4.16 17.99 0. 86

BP 8.97 6. 63 33.37 0.93 BP 7.63 5.83 30. 20 0.83

SVR 9.19 6. 24 24.77 0.93 SVR 5.38 4.47 26. 62 0.92

b RF 11.37 7.77 22.72 0.89 % RF 4.43 3.48 17.04 0.94

PSO-SVR 7.12 5. 68 21.35 0. 96

PSO-SVR 4. 14 3.53 18. 47 0. 95
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