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Application of AVPSO - SVR and support vector machine
to agricultural water prediction

SUN Yan, DAO Haiya
(Yunnan Water Conservancy and Hydropower Survey and Design Institute, Kunming 650021, China)

Abstract; order to improve agricultural water precision and improve the basic particle swarm optimization
(PSO) convergence performance, the paper proposed PSO — SVR multivariate agricultural water predic-
tion model based on the adaptive mutation ( Adaptive Variation, AV). It took national agricultural water
consumption forecast as a case study from 2000 to 2011. First of all, it selected 3 typical function test the
performance of AVPSO algorithm, and compared with the basic PSO algorithm; secondly choose 4 influ-
ence factors such as grain crops sown area, the flood area as that of agricultural water forecast. AVPSO
algorithm is used to optimize the SVR penalty factor and kernel parameter, construction of AVPSO — SVR
agricultural water consumption forecast model, and construct the basic PSO - SVR, GA -SVR, GA - BP
and traditional BP model as a model for comparison; finally,it used the case before 8 years and after 4
years of data for the training and prediction of each model. The results showed that (Dthe global searching
ability of AVPSO algorithm has been significantly improved, which can avoid the premature convergence
problem. The AVPSO — SVR model of the relative mean absolute error of prediction of water with 4 years
of agricultural instance and the maximum relative error absolute values were 0.48% , 0.78% . The pre-
diction accuracy and generalization ability are better than those of PSO - SVR, GA - SVR, GA - BP and
traditional BP model. AVPSO algorithm can effectively carry on the optimization of SVR penalty factor
and kernel parameter.
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(2) Bl miab s, FAHT(16) X5 2 rhEk
P HATIH— LA B

2= (= 2) /(K = %) (16)
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2001  3825.7 10608.00 2881.24  2466.38  361.40
2002 3736.2  10389.08 2820.16  2390.83  738.79
2003 3432.8  9941.04  2650.78  2199.69  1228.90
2004  3585.7  10160.60 2837.88  2162.60  374.65
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2006  3664.4  10495.80 2893.79  2361.30  456.88
2007 3599.5  10563.84 2891.88  2372.06  510.49
2008  3663.5  10679.26 2924.11 2361.72  365.56
2009  3723.1 10898.57 2962.69  2429.08  316.20
2010 3689.1  10987.61 2987.34  2425.65  702.42
2011  3743.6  11057.30 3005.70  2427.04  283.95
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i [F] AVPSO — SVR BiA; GA — SVR 54 . 1&+i]
HF C MRS EL g AR 53 0 ~
100.0 ~ 1000 ; f RIEAIEL = 100 FpfFRLE R =
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2 Ir =0.05, e B R 2E =0. 01, e K125
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SepiAt AVPSO - SVR #&71 PSO - SVR #&i51 GA — SVR Al GA - BP &l 1£4: BP fEim
TR (- s WG, AR A, AHXT BMAE, AR A, A T, AT
fZm® ARE/ % fem’  RFE/% fem’ iRE/ % fem® ARE/ % fem’ iRE/ %
2008 3663.5 3692.1 -0.78 3696.1 -0.89 3693.7 -0.82 3719.2  -1.52 3795.0 -3.59
2009 3723.1 3739.4 -0.44 3748.8 -0.69 3741.0 -0.48 3783.0 -1.61 3813.8 -2.44
2010 3689. 1 3697.4 -0.22 3698.5 -0.25 3706.3 -0.47 3705.3 -0.44 3657.3 0.86
2011 3743.6 3761.0 -0.46 3756.1 -0.33 3766.0 -0.60 3795.8 -1.39 3773.1 -0.79
MRE / % 0.48 0.54 0.59 1.24 1.92
max RE / % 0.78 0. 89 0.82 1.61 3.59
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