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51 A % F B 3L ik (Particle swarm optimization, PSO) 44 SVM A& A& | F-4£ 1% 8] 89 4 40 4, 32 3 RS-PSO-SVM
ALt B AL TR B AL 5246 AT A B, RS-PSO-SVM A A 64 Fm| A& 44 JE 447, A8 b 48 T PSO-SVM .RS-BP(Back
propagation) TR % f & 1% .
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Prediction Model of Air Material Consumption Based on RS-PSO-SVM
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(1. Brigade of Postgraduate, Air Force Logistics Academy, Xuzhou 221000, China;
2. Department of Air Material and Four Station, Air Force Logistics Academy, Xuzhou 221000, China)

Abstract: Combined with air material consumption features, this paper proposes a method combining the
rough set (RS) and the support vector machine (SVM) for air material consumption prediction. Through
attribute reduction of the incomplete information system of RS, redundant quantitative factors in the air
material consumption information system are eliminated. On the basis of the importance of attributes, seven
factors are reduced to three, and the core knowledge of the system is retained. After the introduction of SVM
improved by the particle swarm optimization (PSO) model, this approach obtains the optimized parameter
combination and establises the forecast model of air material consumption. The case study demonstrates that
the prediction accuracy of the RS-PSO-SVM model is better than those of the PSO-SVM model or the RS-
back propagation( BP) model.

Key words: air material consumption prediction; incomplete information system; attribute reduction; particle

swarm optimization (PSO) ; support vector machine (SVM)
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A S B 37 vk AT R BE RS T A 2005—2014 4F
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S R 7 11N S B 7 5 R 1155 0 = Y I MR B 5
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Table 1 Initial data of air material consumption

gy T T RN RRER S T RAARE L AR A AU W/ PN se oy
H/X i /h K/ /% St/ w107k H/
2005 265 3097 2375 23 16 2 0.003 9 1
2006 285 3069 3074 26 21 1 0.003 13 2
2007 256 * 2062 24 20 8 0.004 30 3
2008 277 3209 * 28 17 10 0.004 32 3
2009 * 3002 1986 21 21 3 0.005 10 2
2010 310 2 996 1962 20 * 3 0.005 5 1
2011 288 3298 2284 * 18 9 0.005 31 3
2012 283 3366 2198 31 17 * 0.005 38 3
2013 296 3124 2108 24 24 4 * 10 2
2014 262 2 854 2284 23 17 6 0.005 11 2
T ROR R AR

2.2.1 B4
A= 0.9,H=0(2~3) "] JH
U/D ={(x1,25),( X3, Ts5, To» T10),( X3, Ty L0, T5) }
E(D) ={(x1,24),(x2,5), *=*,( 29, 210) }
N (D) ={(ax1,25),( 21, 25), *++,( x5, 210) }
Rp(a)={(xs 25),( x5, 29), ==+, (27, 25) }

Ry(a))= (13716)’(IS’I())’(xMxG)’(IG’IlO)}

Ri(a)={(x1, 26),( x5, 25), ==+, (29, 210) }
Ry (a)={(24,210),(x5, 25), +++, (25, 210) }
Ri(as)={(25, 24),( 235, 27), (20, T00) }
Ry(as)={(x1, 22),(21,235), +++5( 26, T0) }
Ri(a)={(21, 26),(22,200), =+, (29, 210) }
Ry(a)={(x, 20),(x1,26), (24, 210) }
Ry (as)={(x1, 26),( x5, 25), ==+, (27, 25) }
Ry (as)={(21,x:),( 21, 23), =+, (x5, 29) }
Re(ag)={(x1, x6),(x3, 27), (27, 26) }
Ry(as)={(21,23),(21,24), ++ (27, 200) }
Ri(ar)={(2229),(x5, 25), =+ (29, 210) }
Ry(a)={(21,x5),(21,24), =+, (24, 26) }
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me PR 2%, 45 B0 A Ak 2 i
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Table 2 Air material consumption data

TN B TR AABUE SRR

\

O win ww/v w4 R/
2005 3097 23.0 2.0 9
2006 3069 26.0 1.0 13
2007 3139 24.0 8.0 30
2008 3209 28.0 10.0 32
2009 3002 21.0 3.0 10
2010 2 996 20.0 3.0 5
2011 3298 25.5 9.0 31
2012 3366 31.0 6.5 38
2013 3124 24.0 4.0 10
2014 2 854 23.0 6.0 11
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Fig.2 Fitness curve
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Fig.3 Data callback test
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PSO-SVM #5812 53 250 %%, H 300000 o o B = T
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Fig.4 Forecast results of air material consumption
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Table 3 Comparison of forecast results of air material

consumption

 PSO-SVM RSP RS-PSO-
b SVM

B/1F wim daxh B dexd BN 4axd

/0 W% (H/fF w2 m/M4 X
2015 18 17.80 0.20 4.62 13.38 18.92 0.92
2016 21 15.02 598 9.51 11.49 18.92 2.08
2017 26 18.22 7.78 29.59 3.59 24.11 1.89
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(396.28,0.01), ik T SVM Ay 751 I ¥ fig 1 5% 3% .
NS 23 AT 25 SRR B, RS-PSO-SVM .14 1 24
B B AL T RS-BP #1 PSO-SVM., RS-PSO-SVM
S A UL T AL T RN 58 5 DL SR R G 1 JE M 2 1R
TRER T RGeS R D T P A 3 1 O b T
FEAE B RGN BBOR R4 38 m T B IR NET
B TH A AT B R ) T A S P 2 R ) R, AR
SCANHE M H RS-PSO-SVM 836, AN T 24 /i
AR HAE AR R/ PR R G2 . RS- PSO-SVM
SV L B R v T AR R T B AR AT
FE PR

R SCHE Gl O B A B Ve R TR 00 R AT B A
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