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Abstract: The autonomous navigation of Global Navigation Satellite System (GNSS) needs long-term and
real-time satellite clock error prediction. However, most of the algorithms on the satellite clock error
prediction are focused on short-term and real-time or long-time post forecasting, which are difficult to meet
the requirements of real-time clock error prediction for long-term satellite autonomous navigation with high-
precision. This paper proposes a robust quadratic polynomial model to fit single-day clock error to mitigate
the effect of exceptional data firstly based on the properties of clock velocity and shift. Then the long-term
clock parameters are predicted based on the time series of clock parameters fitted from former clock errors
and the ARIMA model. This kind of algorithm is tested by actual GPS data to predict 100 days clock errors,
and the prediction accuracy is better than 34ns, which is significantly better than other current prediction
algorithms.
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Figure 1. Clock shift time serial of Satellite 2 (115 days)
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Figure 2. Clock shift time serial of Satellite 4 (115 days)
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Figure 3. Clock velocity time serial of Satellite 2 (115 days)
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Figure 4. Clock velocity time serial of Satellite 4 (115 days)
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Figure 5. Flow of long-term and real-time satellite
clock error prediction
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Figure 6. Frequency time serial (100 days)
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Figure 8. Clock velocity time serial
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Figure 9. Clock shift time serial

B 9. PrER R

HE 7-9 nT LA, R i S AR A R
ey T E s | B3 WS ES 1 i e R L S i T R o
I TR IUA G D e = EAN ], SR eh
ZERS R P2 R LR PR . B SEOX PRI AR LR AT
AE A TCTE T ] 5 1 — ik 22 T L R SR A iR b 2= AR 4L
52 BT RLS+ARIMA 1EZ AR hEFIRFE

B

T SR AR ST TR SR I TR BE AR, ik
THRAF R 7 E AT X L

HE L HEMAPE RZ IS 14
EESEL RE AP ST I KT (RLS):

HE 2: MR ZEREFEY], HEFMH ARIMA

(20, 2, 10) FBERHATHHR (ARIMA);

HER 3 HAHPUERD UG RS E
IR A, AR FH BT 2E Rk 20 0 O0) b 2 R ot 471
AT (B 7-8), FBize— ik 2000 Big 7 41 ik
ATTER (B9, M B S0 Pl 45 LA T T o
ZEAH R f# (RLS+RLS);

HER 4 BRSNS AR S E I )

978-1-935068-03-7 © 2009 SciRes.



e
A, SR ARIMA (40, 2, 0). ARIMA (5,
2, 0). ARIMA (2, 0, 0) Xf#hzs. Bl R ez i)
FEHVAT IR, AR LB S HU TR 45 Rk AT ph 2 sk
fi (LS+ARIMA);

HES: [FITE 4 KWL, FURER/DN kiR
B2 B 51O Btz A Ok, Sl 2P B A H
(RLS+ARIMA).

FLRP T ZE TR 22 50 A Wi 10 s Ch T BB
HAM, & 1000 s — D

Figure 10. Long-term forecast results of five schemes
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