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Influence of parameter settings in PSO Algorithm on simulation results of Xin anjiang model
LIU Xinwei', WANG Hao', LEI Xiaohui*, LIAO Weihong>, WANG Mingna, WANG Weiping?,ZH ANG Pingping?
(1. State Key Laboratory of Hydraulic Engineering Simulation and Saf ety, T ianjin University, Tianjin 300072, China;
2. Chinalnstitute of Water Resources and Hydrop ower Research, Beijing 100038, China)

Abstract: The reasonable parameter settings in the particle swarm optimization algorithm can improve the optimization efficiency
and avoid falling into the local optimum. H ow ever, ommon parameter settings are not universally applicable to specific optimt
zation problems, such as the simulation of Xin anjiang model. In this study, we conducted orthogonal tests to study the influence
of 5 particle swarm parameters on the simulation results of Xin anjiang model. T hrough the analysis of the test results, we re
vealed the influence of parameters on the performance of PSO algorithm and obtained the optimum parameters (pop = 80, w=
linear regression from 1.3 t0 0.4,¢,= 1. 85, ¢,= 2. 5, m= 0.05). Through range analysis and variance analysis, we found t hat
the parameters pop and w are highly significant to the simulation results, and the other three parameters are not significant to
the simulation results. The different PSO parameter sets were applied to Xin anjiang model simulation, and proved that the rex
sonable PSO algorithm parameter setting can effectively improve the simulation accuracy of Xin anjiang model. Through the
trend analysis of each factor, we obtained the relationship between the change trend of the factor value and the change trend of
the model result. The method presented in this paper can provide reference for finding the parameters of PSO algorithm in a spe
cific application scenario.
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Fig. 1 Xin anjiang model
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Fig.2 Flow chart of PSO algorithm
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Tab.1 Factors and levels of orthogonal test

PSO 5L H

K
pop w cl ¢ m
1 10 0.4 1. 44945 1. 44945 0.03
2 20 0.9 1.85 1.85 0.05
3 40 1.3 2 2 0.3
4 80 1.3~ 0.4 2.5 2.5 0.5
5 160 0.9~ 0.4 3 3 1

1.3.2 HAiEH

BRI H AR BRECAM AT AR R 8722 YA BB A
SR PR bR, 38 v] DAAE R AT S W T A 1)
WHiE o« ANSCHEFH i1 2% 28077 160 B xR 21, AH
FE LA BRI H, 2% BRI T i T U P LA U (L R S 0
fHZ AR 2200, R B . At R RO
N UWTR:

3(Si- 0:)”

NSE= 1- 55— (3)
X(si-0)’

s Si O 23 o BRI AR JEAEL; O sl
PRV B n A BE RIS . it S Y v
B AL O 250 A 28R (5 iy, 3> 56 ke
R FE 5T 384T 30 U, #4530 (BT B A 24 %
ES QI SE R (PIRTE AT A 7rE

2

2.1 FRIRAESL

PR S T 5 M4 P L, SR ER VLI YK
2, THRE 10703 - 107°37 464 2551 - 26706 2
) AT T2 5t F 5 2R B, J T v S v Hh X
SEIIK SCuG L BRI AL 1 418 km®, VAN K R
3o AU UE B B R A2 Bk [ OF I K STk
2006- 2008 4132 H Sl 728 K& AR k), 2 b
BE o= AL A RN o i R i e 2 A £
5N s, A R A2 BB L A W R L
PRI SR BT R R 2) JE BT .

3
Fig.3 The map of Pinghu Basin
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Tab.2 The weights of precipitation stations

of Pinghu hydrological station
i B EN8| ES ek 1]
B 0.29 0.23 0.25 0.18 0.05
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3
Tab.3 Orthogonal test schemes and results
R PSO HiLkZH
o FH Y
pop w ci c2 m

1 10 0.4 1.44945 1.44945 0.03 1 0. 652
2 10 0.9 1.85 1. 85 0.05 2 0. 667
3 10 1.3 2 2 0.3 3 0. 607
4 10 1.3~ 0.4 2.5 2.5 0.5 4 0.673
5 10 0.9~ 0.4 3 3 1 5 0.672
6 20 0.4 1. 85 2 0.5 5 0.673
7 20 0.9 2 2.5 1 1 0. 658
8 20 1.3 2.5 3 0.03 2 0. 621

9 20 1.3~ 0.4 3 1.44945 0.05 3 0.673

10 20 0.9~ 0.4 1.44945 1.85 0.3 4 0.673
11 40 0.4 2 3 0.05 4 0.673
12 40 0.9 2.5 1.44945 0.3 5 0. 665
13 40 1.3 3 1.85 0.5 1 0. 621
14 40 1.3~ 0.4 1.44945 2 1 2 0.673
15 40 0.9~0.4 1.85 2.5 0.03 3 0.673
16 80 0.4 2.5 1.85 1 3 0.673
17 80 0.9 3 2 0.03 4 0.673
18 80 1.3 1. 44945 2.5 0.05 5 0. 638

19 80 1.3~0.4 1.85 3 0.3 1 0.673
20 80 0.9~ 0.4 2 1.44945 0.5 2 0.673
21 160 0.4 3 2.5 0.3 2 0.673

22 160 0.9 1. 44945 3 0.5 3 0. 662

23 160 1.3 1.85 1. 44945 1 4 0. 633
24 160 1.3~ 0.4 2 1.85 0.03 5 0.673
25 160 0.9~ 0.4 2.5 2 0.05 1 0.673
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Tab.4 Analysis of test results

pop w c c2 m =L

Ky 3.271  3.345  3.299 3.297 3.293 3.278

K 3.299 3.325 3.320 3.309 3.326 3.308
K3; 3.307 3.120 3.285 3.300 3.292 3.289
K4 3.332  3.367 3.306 3.316 3.303 3.326

Ks; 3.315 3.365 3.313 3.301 3.309 3.322
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Tab.5 SAnalysis of range and variance
ZH pop w ¢ Cy m =R
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Fig.4 The simulation results of Xin' anjiang model
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