Vol. 37 No.2
Apr. 2015

B3TE M
2015 4 4 f

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

doi;10. 11887/j. cn. 201502028
BP 22 0 28 TE R B T4l FP Y B A -

kB E O, 4 &
(L BB AR RRAEE TRFR, 4k ki 410073 25 FHbE 5 F04 A, %0 25 233012)

http://journal. nudt. edu. cn

B OE Oy TR RERE 1 S EOR RS 1 B BE L 1 — AR s TR R o 0 B 23 A A 5
SEAELREAL P 5 A A SR P, U T Al 91 TSR A 1)l A, B BB L e 5 5l ) 0, 0 P 22 i A
— Hukgy it 2 [ /4 76 ( Back Propagation , BP ) #ft 22 [0 4%t WS TR AN [ 5 B2 (19 5% 22 PP 81 , 5 o 40 0 1 5% 22 F 7 143
PR AR RS il . PR AS R AW, VeIBCE 1 A 4 (ELRE Al 27 15 300 ) TR AR B 2 i , b BP il 22 R 45 fiE
A28 PO T R E 1) 2 B B 1) TR

RGRIR) AL 5 48 HLI 30T 5 B 1) A3 i 22 I 45 5 S (LSl PP 81 5 R 3500

FE S P228 MHERFRERD: A XEHS 1001 -2486(2015)02 - 156 - 05

Application of BP neural network model in prediction of polar motion

ZHANG Zhi' | LIAO Ying', YU Yue®
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2. No. 4 Department, Naval Petty Officer Academy, Bengbu 233012, China)

Abstract; A predictive model was set up to improve the prediction precision of polar motion of earth orientation parameters. The periodic
characteristics of interpolated basic series was studied by Fourier analysis, the feasibility of basic series resampling was verified, then the trend
terms were derived from the interpolation basic series, and the multiple input-single output BP( Back Propagation ) neural network model was used to
predict the residual series for different time spans. Finally the predicted polar motion was achieved by combining the trend terms with residual

series. Prediction results indicate that the appropriate selection of interpolation basic series can realize high precision prediction of polar motion.

Moreover, the BP neural network can be applied to the prediction of polar motion of earth orientation parameters effectively.
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Fig.1 Amplitude spectrum of PMX for basic series
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Fig.2 Amplitude spectrum of PMY for basic series
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Fig.3  Amplitude spectrum of PMX for interpolated
basic series
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Fig.6 MAE of the predictions of PMX
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Fig.7 RMSE of the predictions of PMX
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Fig.8 MAE of the predictions of PMY
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Fig.9 RMSE of the predictions of PMY
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Tab.1 MAE and RMSE of the prediction for x and y

components of polar motion( PMX, PMY)

Biips PMX ( mas) PMY ( mas)

J#(d) MAE RMSE MAE RMSE
10 3.25 3.97 1.63 2.27
20 5.62 6.87 3.03 4.01
30 7.94 9.34 5.07 5.99
40 10.30  11.75 6.41 7.91
50 11.81  13.56 8.05 9.74
60 12.99  15.34 9.19 11.28
70 14.62  17.31 10.87  13.57
80 16.22  19.73 12.72  15.81
90 19.14  23.14 15.56  18.97
100 20.57  24.68 17.36  21.05
110 20.83  25.34 19.31  23.02
120 21.16  26.02 20.90  24.76
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