D000 http://www.cqvip.com]

g188 Fo M ERXRBSATERE Vol.18 No.5
2005 4E 10 B PR & Al Oct 2005

e A ek Y ASE 22 e
REML

B X

(HEMS R KY RAEE: B3 210016)

# E AENEMTHEIUHEERNBRRANEFRESHBN, SHAATNREHERARABKRS ER2H
ZME MR FHES TN SERBHAREERERAE W, £ 30632 H A BP M2 K& FE R, LOKH
BYBERE AN T MEBPAHIMEWEFAY S BB W RSP0 XM % T KU %R E MSE (Mean of
Squared Error) % R B GE I R . RELB AL PIB BRI B T — 2 B0 4h &4 L T X 4> MSE BARE IR E
MBI R XA EHFARMB R 2RENA. EER LM AREEE, WA S REW S8R MSE
BARE#HT TR B TRAMNEBMER. 85, AEFARE T 4300 BP 455 5508 52w B & 257
M IEFTE.

X@iR T, MmeMEg ER, EEEE REEE. L
hEESHES 0329; F201

Analysis of Influence Factors for Forecasting Precision of

Artificial Neural Network Model and Its Optimizing
CHEN Guo ’
(College of Civil Aviation, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016 )
ABSTRACT

In identifying of non-linear model and forecasting non-even signal, Artificial Neural Network
(ANN) has obvious advantages over traditional forecasting models, but ANN structure has great
influence on forecasting and identifying precision. In this paper BP neural network model which is
used most widely is aimed at, the sunspot data is utilized, and the structure of ANN (including
input layer node number and hidden layer node number) and the admitted training error MSE
(Mean of Squared Error) are analyzed in order to make out how they affect the forecasting precision
of ANN. It is found that the optimum network possesses a specific structure (including input layer
node number and hidden layer node number ) and converges on an optimum position which is direct
related to MSE target value and is not the whole optimum position. On this basis, the Genetic
Algorithm (GA) is utilized to optimize ANN model. The node number of input layer, the node
number of hidden layer for 3 - layer BP network , and MSE target value are optimized , then the
optimum forecasting model of BP network is obtained. At last, an example shows that the analysis of
influence factors for forecasting precision of ANN model is correct.
Key Words Forecasting, Neural Network, Model, Influence Factors, Genetic Algorithm,

Optimizing
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Fig.1 BP network structure of forecasting model
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F1 FARVIHFAIHHON S M RANE L (MSE = £5 RARVIHFHAIOU S T REMELH(MSE =
0.1) 0.001)
Table 1 Five optimum network structures according to Table 5 Five optimum network structures according to
ARV1’s order (MSE = 0.1) ARV1’s order (MSE = 0.001)
No  BAR BE arvi arvz aRrv No BAR BE vl ARvz ARV
s HEE THEE
1 9 38 0.2544 0.3326 0.2105 1 7 37 0.1162 0.0275 0.1776
2 9 26 0.2624 0.3193 0.2326 2 6 37 0.1209 0.0277 0.1856
3 14 18 0.273 0.314 0.2529 3 14 45 0.1292 0.0274 0.194
4 5 20 0.2778 0.3171 0.2601 4 7 25 0.1371 0.028 10,2125
5 13 41 0.2877 0.3237 0.2711 5 8 32 0.1376 0.0285 0.2125
®2 MARVIHIFBBME S 1 REMELSH(MSE = £6 HLARVIHFHBIMOW S M RAMALEH(MSE =
0.1) 0.001)
Table 2 Five optimum network structures according to Table 6 Five optimum network structures according to
ARV3’s order (MSE = 0.1) ARV3's order (MSE = 0, 001)
No BAR BE ARV arvz ARV No HAE BE ARVI ARVZ ARVS
1 9 38 0.2544 0.3326 0.2105 1 7 37 0.1162 0.0275 0.1776
2 9 26 0.2624 0.3193 0.2326 2 6 37 0.1209 0.0277 0.1856
3 14 18 0.273 0.314 0.2529 3 14 45 0.1292 0.0274 0.194
4 5 20 0.2778 0.3171 0, 2601 4 25 '0. 1371 0.028 0.2125
5 13 41 0.2877 0.3237 0.2711 5 32 0.1376 0.0285 0.2125
£3 HARVIHFAHNN S TREMNEEH(MSE = £7 FLARVIHFAHAWN SRR MK LEH(MSE =
0.01) 0.0001)
Table 3 Five optimum network structures according to Table 7 Five optimum network structures according to
ARV1’s order (MSE = 0.01) ARV1’s order (MSE = 0. 0001)
No  BAE BE aRvi arvz aRvi No  BAE BE ARvI arv2 aRVS
1 6 40 0.1313 0.1283 0.1372 1 21 41 0.2052 0.0021 0.3312
2 12 23 0.1359 0.0937 0.1654 2 19 29 0.2075 0.0027 0.335
3 8 32 0.1441 0.1131 0,1684 3 21 22 0.2156 0.0028 0.3475
4 22 43 0.1455 0.0853 0.1841 4 18 36 0.2203 0.0028 0.3558
5 6 48 0.1459 0.1512 0.1467 5 26 37 0.2242 0.0023 0.3584
F4 HARVIHEF@HGNS T RAMBHH(MSE = £8 FARVIHFBBMOEWS T RIEMBLEM(MSE =
0.01) 0.0001)
Table 4 Five optimum network structures according to Table 8 Five optimum network structures according to
ARV3’s order (MSE = 0.01) ARV3's order (MSE = 0. 0001)
No . BAR BE ARV arv: ARV N BAR RE ARVI ARz 4RV
1 6 40 0.1313 0.1283 0.1372 1 21 41 0.2052 10,0021 0.3312
2 6 48 0.1459 0.1512 0.1467 2 19 29 0.2075 10,0027 0.335
3 20 12 0.1591 0.1735 0.1531 3 21 22 0.2156 0.0028 0.3475
4 5 47 0.1496 0.1432 0.1581 4 18 36 0.2203 0.0028 0.3558
5 15 0.1481 0.1363 0.1601 5 26 37 0.2242 0.0023 0.3584
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Fig. 4 Comparison between forecasted value of network and measured value when MSE is equal to 1073
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Fig.5 Comparison between forecasted value of network and measured value when MSE is equal to 1078
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