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Table 2 Optimal parameter value of algorithm

(e Py W fE 1 Bﬁ{iﬁl{ﬁ
- Value Optimal
Algorithm Parameter
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GA Crossover probability P _ [0,1] 0.8
Mutation probability P [0,1] 0.2
PSO Individual acceleration constant [0,4] 2.0
Social acceleration constant C, [0,4] 2.0
Inertia weight w [0,1] 0.9

SSA Warning value ST [0.5,1] 0.8

[0,1] 0.2

Alarm value R

Proportion of vigilantes SD [0,1] 0.2

ISSA Warning value ST [0.5,1] 0.8
Alarm value R [0,1] 0.2
Proportion of vigilantes SD [0,1] 0.2
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Table 3 Optimization results of test function
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value value eviation value value deviation
F, GA 2.11 4.43 1.98 F, GA 18. 89 70.35 15. 69
PSO 0.55 0.75 0.71 PSO 0.87 1.15 0.24
SSA 6.5¢- 178 1.2¢-91 1. 74e - 91 SSA 1.7¢- 09 9.9¢-06  1.6e-05
ISSA 1.3¢-200  4.9e-112  1.le-111 ISSA 5.0e—10 5.4¢-06  6.1c—06
F, GA 184. 08 228. 28 228. 28 Fy GA 58.9 66. 8 7.63
PSO 11. 24 14.31 14.31 PSO 154 198 29.9
SSA 24— 95 3.1e-51 3.5¢-51 SSA 0 0 0
ISSA 9.4¢—179 9.2¢— 61 2. 1e—- 60 ISSA 0 0 0
F, GA 4.19 5.98 1.97 F, GA 0.02 0.02 0. 007
PSO 160. 05 321,10 321,10 PSO 0.04 0.06 0.01
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Table 4 Mean square error corresponding to the number of
hidden layer nodes
Number Mean Number Mean
of nodes square error of nodes square error
3 0.025 4 8 0.001 3
4 0.003 4 9 0.000 6
5 0.000 8 10 0.001 2
6 0.001 5 11 0.001 1
7 0.000 7 12 0.001 7
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Table 5 Performance evaluation results of prediction model

i B WEg PREXE W
Model R MR ArLBRZE g
(RMSE) (MAE) (MAPE) (R?%)
BP 4.15 3. 66 3.55 0. 89
GA-BP 2.43 2.21 2.41 0.93
PSO-BP 2.21 2.03 2.22 0.94
SSA-BP 1. 85 1.64 1.51 0. 96
ISSA-BP 1.21 0.93 1.13 0.99
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Air Quality Index Prediction Based on Improved Sparrow Search
Algorithm

HU Qing' ,GONG Shicai' s HU Zhen”
(1. School of Science, Zhejiang University of Science and Technology, Hangzhou, Zhejiang, 310000, China; 2. School of Science,
Hubei University of Technology . Wuhan, Hubei,430068,China)

Abstract: In order to predict Air Quality Index (AQI) more accurately,an AQI prediction model (ISSA-BP)
based on Improved Sparrow Search Algorithm (ISSA) is proposed. The global search performance of Spar-
row Search Algorithm (SSA) is used to optimize the weight and threshold of BP neural network, which
solves the problems of slow convergence speed and easy to fall into local optimum in the process of predicting
AQI by traditional BP neural network. At the same time,aiming at the defects of SSA in the optimization
process,the cubic mapping and optimization strategy are introduced to enhance the global search and conver-
gence ability of the algorithm and further improve the prediction performance. ISSA-BP model was used to
predict AQI in Hangzhou. The experimental results show that the prediction accuracy of the model is signifi-
cantly improved compared with other models. This study provides a new prediction method for air pollution
prevention and control.

Key words: air quality index prediction;sparrow search algorithm;chaotic mapping;optimization strategy; BP

neural network
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