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Fig.1 From top to bottom: Series of the original data of LOD (length of day) change, tidal term, fitted

term of linear model and residual
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Table 1 Comparison of the prediction results of GRNN, BP (Schuh et al.[z]) and

modified BP neural networks (unit: ms)

Days ahead GRNN  Schuh et al.2!  Modified BP

1 0.037 0.019 0.027
2 0.074 0.049 0.073
3 0.097 0.074 0.093
4 0.117 0.097 0.110
5 0.134 0.121 0.131
6 0.151 0.142 0.148
7 0.164 0.159 0.162
8 0.174 0.174 0.170
9 0.179 0.184 0.176
10 0.187 0.193 0.185
15 0.204 0.246 0.211
20 0.210 0.251 0.217
25 0.211 0.249 0.215
30 0.217 0.245 0.219
60 0.222 0.292 0.219
90 0.226 0.306 0.231
120 0.226 0.314 0.229
150 0.233 0.330 0.237
180 0.234 0.361 0.234
210 0.236 0.397 0.241
240 0.236 0.377 0.236
270 0.240 0.386 0.231
300 0.247 0.402 0.249
330 0.254 0.372 0.262
360 0.250 0.347 0.245

MR 1 ME 2 YERER (a) & (b) FALEH, GRNN AT H RIS L
I, BEE S BERINER, PR BEA PTREf.

AT EGCREMEM, & 3 & T AR B ERHIRAEE, 5475 % GRNN Hifit4
R, WK Schuh 5§ B HIHREER, HARMRFLHEE BP #1204 Bifs R,

M 3 WUE L, T 1~8diHiHR, GRNN @HHREEAR T Schuh 55 P # 7
KGR, W% 9 d HFih, GRNN MBS T Schuh % P gy Ti450RE BE 328 A BE
B O7ERSEIT 1 ~ 10 d TR, GRNN B AL T BGHR BP #2294 () B4R
B, FEAARIF AR IR AFER T 60 d . 270 d J 360 d BTARRE RS S T Gy BP 4
ZMKITIE, HRE RS EA T BP MM KRB E S Y. (ER7E
ik L, GRNN Brit[E{y BP #4:R 45 Bk B it i+ Ly 2 —. 7EE b
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Fig.3 Comparison of the prediction accuracies of GRNN , Schuh et al.[?l and modified BP neural

networks. (a) Short-term (1 ~ 30 d) prediction, (b) medium-term (1 ~ 365 d) prediction
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Fig.4 Comparison of the predicted MAE for ultra short-term (1 ~ 10 d). Prediction results of GRNN (a)
and EOP PCC[22] (b)
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Fig.6 Comparison of the predicted MAE for medium-term (1 ~ 500 d). Prediction results of GRNN (a)
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An Application to the Prediction of LOD Change Based
on General Regression Neural Network

ZHANG Xiao-hong ~ WANG Qi-jie = ZHU Jian-jun =~ ZHANG Hao
(School of Geosciences and Info-Physics, Central South University, Changsha 410083)

ABsTtrACT Traditional prediction of the LOD (length of day) change was based on linear
models, such as the least square model and the autoregressive technique, etc. Due to the
complex non-linear features of the LOD variation, the performances of the linear model
predictors are not fully satisfactory. This paper applies a non-linear neural network — gen-
eral regression neural network (GRNN) model to forecast the LOD change, and the results
are analyzed and compared with those obtained with the back propagation neural network
and other models. The comparison shows that the performance of the GRNN model in the
prediction of the LOD change is efficient and feasible.

Key words astrometry, time, methods: miscellaneous



