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Fig.1 Variations of RMS errors of neural network training with respect to the neuron numbers

in the input and hidden layers
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Fig.2 Influence of computation times on the topology of the network
(a) 5 times, (b) 10 times, (c) 25 times



5 28 1 H RS AL TR b BP 1 22 (0 265 4 D 1Y 14 16 5% 27

M2 mT LA 31, 06 T [FRER shAb S R v L, 20 B IR 5 U, 10 YA 25 3K, AR BT
B Enys 23 AT OUANSE G2 — B0 (A TR 2 A i I AME R AN SE 2 A . AR I T H KA
PETIUR ) Z2 AU AR A S B, A5 RAR R W 15 5 010 RITHAE 25 Ui fe gk M E [ e — &
1o G PRI, £E LU R BUR A, AT S B ISk, KRB E — BN i 25
RTS8 5 PR AN/ NI 3 F DS R TR A B ST 2 25 W38, AR B i AR A Fh P 4
o, AR TR AE R, WAL 58 5 W )5 25 IR— BB FM 107k o AR B Y S R A 45
Ay, T LA R — R BOR 19 1 R AT ]

3 mMAFTREENATHREURELSG

AT e/ N TR 2R T B AR AR R S . H AR BORNT A HLE EPribek 5 5
2% RZ M55 (IERS) 1) EOPCO4 [y 41|, B [a] #5 B 1962 - 2005 4, & H — %k ds , 1245 16000
Bl o B FHNE S Z R0t a R A8k, Forb il B 51 0w /e s P B K
JEHAYEAR AL, FT LA A A TR i T H SRR, F0BR 1 X S8 52 m 5 1 H A AR fb, #
LODR F75 . ASCH: R TERS #13E ( Convention 2003 ) X} J& 4 5d ~ 18. 6a 1) 62 4~ [F {A& HiEk
W B B A AL AE T ISR FER . R SCH TR A AR b e 2P A A 2 T
i, I FE X B Wy o H AR I I A — SE SR AR Ak, a0 2T AR A Y SR AF AR
TAE ] AT AR T AL AN TR o Sy 1 AT O £ A R 11 5 Zp i 2 R I 288 1 2 sf 118 35 Rk
B A TAE I R APEBER BR T A 46 AR R B AR AN B G R K B SE T 1, 172 F1 1/3
BRI, /D 3 ik X LODR Jp A G FREPERRI LU , 15 B PE R A 1Y 2
B MRS E T 5 RN AR 22 7 8 . ds T
3 B 7 2 H00T LAXT LODR $E47 28 PE A -

RUTR

Phb S B 4 PR3 4 0 2 260 A ) 30
53 AT LAIA A J2 % GERE G Tl AL 2] XoF i Ak 3
JE 1B M) 5R 22 15 51 A dz P 28 I 2 i 47 4t
REFITHG , L5 R F M54 i i R b3 i
INEIT R IR . B 3 R AR SR R A
LR ZER R BB . BP W4 )2 ) i TR 2
PR L X IE 1) A% 7 R 5% 22 ) A% 5 28 L .

W24 W LR 22 P DI BP 2R K el

XX AR 22 Fr 51 R RS A R T 5K WAR  REE R
BT 2] AR 22 5 AL RS M A2 A% 2]

FEEM 200, 2R & 2 i 208 Iz A B B3 ARSOR i 2 s 2 b P

JG, e — R AT WEIMEEH LR, X Fig.3 Schematic map of back-propagation neural
TR 0 5 AR 1 1 networks in this study

H B 1B P S B A 5k 25 TUY 9, B D iR 22 B i) A R A, RIME R 255 5 U I e B A2
iR o], FE L B R B IR G ICH AU, (1R 22105 5 fie/) 5 B AT 1) 44 A 1) 1%
ol i, EER R BRI k. 184 220 LODR 10 H B3 B 1 il e 51 5 5% 22
FP S HE AR B0, e iR R A TAR AR 22 TURF 91, 54 LODR 5% 22751, (b) & (a)



28 o B s BE Bl R SCH AT 2007 4

FEI#E 2005 AR 1 )RR K . £F%F LODR 10 H 5 B2 (1 U4z, 44 A2 oo B o 13, sy
JERIZICECH O 6 I, 28 I ZRIR 2E s /Do

M 4 ATRLE BT R/ N TT BRZETE et 22 W 268 (O 4R F Nt 4, TR A 5% 2 PP 31 A
TR — B, “FE R R BAF] 0.93,

06F
0.4 WINl ‘ 7
ok Tl | i ': I ¥IRE RO '-?,t Wi t"'l M‘ i ;]
—02} T U AT TR Y ; UG i
0.4 '\ | |
~0.6 T

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
)

LODR/ms
1

LODR/ms

1
2005  2005.1 20052 2005.3 20054 20055 2005.6 2005.7 20058 20059 2006

-y

K4 10 HESEZR LODR HURAET 5 (L) 55k 22 P41 (5:40) i LAk
(a)1997 -2005 453 &) (1 2 FEFHR , (b) 2005 455 5] (4788 73 i
Fig.4 Comparison of 10 days forward prediction ( dashed line) of the neural networks with
the residuals (solid) of the linear model

(a) all predictions for 1997 —2005, (b) parts of predictions for 2005
4+ M
4 5 TE

ARSCER B RASMHHRFEATE 1T BP M hibas i it mieie ik . Ras H k224
PHRECR T LLE A SO ) 1 22 ) 45 40 DAS AR 2 LB 2 1 o BEX =2 BP %%, AL
VAR TT BRZE R ARRR , SeAE R B FhE M A LA A U B A I 5, B € B/ N SR A
TLH ARG MR T Z U N2k, AR I B RN A o X Rl /N DT IR ZE 4 BP B2
AR TTE RA ST . RN H AR AL IR B9 A5 SR, %05 15 2 TSR R S5

& £ X #
1 McCarthy D D, Luzum B J. Bull Geod. , 1991, 65; 18 ~22
[2] Kosek W, McCarthy D D, Luzum B J. Journal of Geodesy. 1998, 72 189 ~199
[3] Malkin E, Skurikhina E. Comm [AA, 1996, 93
] Jacek M Z. Introduction to Artificial Neural Systems. New York: West Pub Company, 1992



5 28 1 H RS AL TR b BP 1 22 (0 265 4 D 1Y 14 16 5% 29

I B MAMKRGEHIE, 9% PYLH TR A AL, 1996
1 Egger D. In: Allgemeine Vermessungsnachrichten (AVN), 1992,11/12, S: 517 ~524
[7] Schuh H, Ulrich M, Egger D et al . Journal of Geodesy, 2002, 76 247 ~258
I EBUE. SETE MK EORA SR A 5L R, b P EBARE RERSCR, e Ang s, 2007
] WANG Qi-jie, LIAO De-chun, ZHOU Yong-hong. Chinese Science Bulletin. 2007,52(14), (in press)
[10]  EBE, BEE, FUKESF. KICFMR, 2008, 49 (2R, fFhhR)
[11] Lippmann R P. TEEE ASSP Magazine. 1987 4 ~22
[12] Huang W, Lippmann R P. proceedings of the IEEE First International Conference on Neural Networks.
1987, 3. 741 ~746
[13] Wieland A, Leighton R. proceedings of the IEEE First International Conference on Neural Networks. 1987,
3.385~392
[14] Hecht-Nielson R. proceedings of the IEEE first International Conference on Neural Networks. 1987, 3 11 ~ 14
[15] Hecht-Nielson R. International Joint Conference on Neural Network. Washington D C: Reading pub, 1989
[16] Blum E K, Li L K. Neural Networks. 1991, 4(4) . 511 ~515

DETERMINATION OF THE TOPOLOGY OF THE
NEURAL NETWORKS IN THE PREDICTION OF LOD

WANG Qi-jie'> LIAO De-chun' ZHOU Yong-hong' LIAO Xin-hao'
(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030
2. Department of Geomatics, Central South University, Changsha 410083)

Abstract

The prediction of the Length of Day (LOD) is of great scientific and practical importance. This
study employs the non-linear artificial neural networks ( BP network, i. e. Back-Propagation net-
work ) to predict the LOD change. The predicting ability of the BP network is determined by the to-
pology of the network. Different topologies are needed to solve different problems. This study analy-
zes the algorithms of topology determinations, and chooses the least Root Mean Squared Error
( RMSE ) as a criterion to determine the topology of the network. Finally, this paper applied the
developed method to predict the LOD change. The results show that this method is reliable and ef-

fective.

Key words Length of Day — Neural Networks — BP network — the least Root Mean Squared Er-
ror (RMSE) method



