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Immune particle swarm algorithm and support vector machine in
dry season monthly runoff prediction

LI Yueyu, LI Lei
(Yunnan Institute of Water & Hydropower Engineering Investigation Design Research, Kunming 650021 China)

Abstract: Aimed at the shortcomings of optimal algorithm parameters of support vector machine (SVM)
being difficult to determine and basic particle swarm optimization algorithm (PSO) being easy to fall into
local extreme and other issues, ,the paper proposed immune particle swarm optimization algorithm ( [AP-
SO) by using IAPSO algorithm to search SVM learning parameters, constructed IAPSO — SVM forecast
model, and compared it with PSO — SVM, GA — SVM mode. Taking monthly runoff forecast of a hydrolog-
ical statione in Yunnan province as an example ,it trained and forecasted the model by using data before
43 years and after 10 years the station was built. The results show that the absolute values of average rela-
tive errors of prediction by use of IAPSO — SVM model in 3 months dry season after runoff instance of 10
years are 3.32% , 6.52% and 6.55% . The prediction accuracy by IAPSO — SVM model is better than
that by PSO — SVM model and GA — SVM model. The result showed that IAPSO — SVM model has higher
prediction accuracy and generalization ability. TAPSO algorithm used density selection mechanism and
immunization theory to improve the global searching ability and convergence speed of basic particle swarm
optimization algorithm, and has stronger global optimization ability. The SVM learn parameters got by u-
sing the TAPSO algorithm to optimize can effectively improve the prediction accuracy and generalization a-
bility.
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0.205 0.213 0.347 0.676""
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KT e, = 1.5.¢, = 1.7; PSO - SVM A HUG 14: [H] -5~
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A AR 22 AN 22 HAXR 22
1 H 2 A 3 A 1A 2 H 3 H 1A 2 A 3 A
1996 -5.62 -2.71 2.95 -5.26 -2.49 2.38 -3.18 -2.47  -10.90
1997 -2.44 6.33 13.38 0.71 6.23 16.33 -1.30 6.16 4.45
1998 -1.77 -5.82 6.91 -2.47 -9.06 8.50 5.61 -9.14 5.09
1999 2.92 -3.39 4.86 3.06 -5.74 4.99 -5.50 -5.85 11.69
2000 -0.82 7.13 11.53 1.21 15.38 12.99 1.21 15.20 -18.36
2001 1.93 12.50 -5.72 2.15 11.68 -1.84 3.55 11.66 -8.71
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