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The Earth rotation reflects the coupling process among the solid Earth, atmosphere,
oceans, mantle, and core of the Earth on multiple spatial and temporal scales. The Earth
rotation can be described by the Earth’s orientation parameters, which are abbreviated as
EOP (mainly including two polar motion components PMx and PMy, and variation in the
length of day ALOD). The EOP is crucial in the transformation between the terrestrial and
celestial reference systems, and has important applications in many areas such as the deep
space exploration, satellite precise orbit determination, and astrogeodynamics. However,
the EOP products obtained by the space geodetic technologies generally delay by several
days to two weeks. The growing demands for modern space navigation make high-accuracy
EOP prediction be a worthy topic. This thesis is composed of the following three aspects,
for the purpose of improving the EOP forecast accuracy.

(1) We analyze the relation between the length of the basic data series and the EOP
forecast accuracy, and compare the EOP prediction accuracy for the linear autoregressive
(AR) model and the nonlinear artificial neural network (ANN) method by performing the
least squares (LS) extrapolations. The results show that the high precision forecast of
EOP can be realized by appropriate selection of the basic data series length according to
the required time span of EOP prediction: for short-term prediction, the basic data series
should be shorter, while for the long-term prediction, the series should be longer. The
analysis also showed that the LS+AR model is more suitable for the short-term forecasts,
while the LS+ANN model shows the advantages in the medium- and long-term forecasts.

(2) We develop for the first time a new method which combines the autoregressive
model and Kalman filter (AR+Kalman) in short-term EOP prediction. The equations of
observation and state are established using the EOP series and the autoregressive coefficients
respectively, which are used to improve/re-evaluate the AR model. Comparing to the single
AR model, the AR+Kalman method performs better in the prediction of UT1-UTC and
ALOD, and the improvement in the prediction of the polar motion is significant.

(3) Following the successful Earth Orientation Parameter Prediction Comparison Cam-
paign (EOP PCC), the Earth Orientation Parameter Combination of Prediction Pilot Project
(EOPC PPP) was sponsored in 2010. As one of the participants from China, we update
and submit the short- and medium-term (1 to 90 days) EOP predictions every day. From
the current comparative statistics, our prediction accuracy is on the medium international
level. We will carry out more innovative researches to improve the EOP forecast accuracy
and enhance our level in EOP forecast.



