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Tab. 1  Test grade of prediction model

ghn 1 () 2 F(EH) 3 H(FhR) 4 G (REH)
P 0.95<p 0.80<p<0.95 0.70 <p<0.8 p<0.70
c €<0.35 0.35<C<0.5 0.5<C<0.65 0.65<C
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Tab.2 Test table of error
FE OO0 (k) e(k) =2 (k) =" (k) :ﬁfﬁ%)
fEGERT flerig iz fEGRiTR R fEGRIR WCHER Y
1 134. 49 134.490 0 134. 437 6 0.000 0 0.052 4 0.000 0 0.038 9
2 142.23 138.210 9 140. 639 5 4.0190 1.590 5 2.82517 1.118 3
3 162.97 161.732 2 162. 828 9 1.2377 0.141 1 0.759 5 0.086 9
4 187. 46 189.256 5 189.350 5 -1.796 5 -1.890 5 0.958 3 1.008 4
5 218.91 221.464 9 221.1851 -2.5549 -2.2751 1.167 1 1.027 3
6 262.23 259.154 0 259.511 2 3.076 0 2.718 8 1.173 0 1.036 8
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Fig.2 Predicted azimuth of target
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Tab.3 Test table of error

P <0 () 7 (k) e(k) =2 (k) =% (k) k=%(%)
(L WO fgitsiry ORI ARG IR
1 134. 82 134. 820 0 134.796 3 00.000 0 0.023 7 00.000 0 0.020 2
2 151. 96 129. 137 3 144. 541 7 22.822 7 7.418 3 15.018 9 4.8817
3 191. 95 180. 165 6 192. 183 4 11.784 4 -0.233 4 6.139 3 0.121 6
4 238. 36 251.357 5 259.735 3 -12.997 5 -21.3753 5.452 9 8.8102
5 356. 54 350. 680 8 357.138 3 5.859 2 -0.598 3 1.643 3 0.167 8
6 504. 75 489.251 4 500. 108 5 15. 498 6 4.641 5 3.070 5 0.919 6
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0 0 0 | k)|
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[ilgs gy UGS PR Y
1 27.02 26.292 9 0.727 1 2.691 0
2 95.26 105.182 8 ~10.022 8 10.521 5
3 250. 69 222.360 5 28.518 8 11.376 1
4 516. 63 530. 171 2 ~13.5412 2.621 1
5 1 438. 12 1 453.747 5 ~15.627 5 1.086 7
6 4635.24 4 688.181 3 ~52.941 3 1.142 1
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Prediction of the Ballistic Missile Position
Information Based on Improved GM (1,1) Model

QI De - qing1 ,LI Wei — min’ , WANG Huan - xiang1 ,LI Long — yue1
(1. Missile Institute, Air Force Engineering University, Sanyuan 713800, Shaanxi, China ;2. Department of Train—
ing, Air Force Engineering University, Xi’an 710051, China)

Abstract ;: Aimed at the problems that the ballistic missile is quick in speed, the RCS of radar is small and it is very
difficult for the early — warning radar to track the whole early — warning course, the improved GM (1, 1) model is
advanced to predict the position information of the ballistic missile. The smooth degree of original date sequence,
the conformation method of background value and the beginning condition are improved in the new model, at the
same time, an improved new model is built and the modeling steps are put forward. The simulation result shows that
compared with the traditional GM (1,1) model, the prediction precision of the improved model is greatly improved
and the application area is extended, so it can be used to predict the position information of the ballistic missile.

Key words :improved GM (1, 1) model; position information; prediction



