% 36 L2 8 1
2014 48 H

-

Journal of Electronics & Information Technology

W EKSE B AR IR RN T RYBY B #E B S E 5

KAt B = A Ah
(BT XFMRFR B 710072)
(BT L XFMRKATHAFHARAEEEZERE HZ T10072)

B OE: TR R R GOR UL, A ST B RS B K S M AN BT 2 o %5008 FIA G 1 BRI T bR
90 B P R R IR 2 5 15 | P B ) 8 2 ) R o 0 A A 77 B AT o ) S A X 5N 8 2 A R i 2, B U T
FRURBEVL RS MR BRAN RS 3 22 (07 R0k« DFR T S E 2SR A M BRAIE TPA L s 4 LA A H BRI 4% -5
BRI RS 5 A0, S AE L AR B R B 0 R AS L I, ) SRR A0 K B R R B A 45 22 PR 1) R A 1
sy B I SR R R A IR N A IR 2, AE TCVR SN SR AR AR A A R R I, AT AARAE A
SVF TG R R 22 o (5 LA T IR BV REAT Sk /N R 2 R AR ZS I [ 2 S AT R R s Ak b TS [ ()
AR T %

KBIA: DESNG HRRN; WEHE; MRS I ERE
hESES: TNI6T7.1; V476.4 XHRFRIRES: A

DOI: 10.3724/SP.J.1146.2014.00107

XEHS: 1009-5896(2014)08-1992-07

Vol.36No.8
Aug. 2014
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Zhang Ke Xue Shun Lii Mei-bo
(School of Astronautics, Northwestern Polytechnical University, Xi'an 710072, China)
(National Key Laboratory of Aerospace Flight Dynamics, Northwestern Polytechnical University, X7 an 710072, China)

Abstract: For the space-borne timekeeping system, the relativistic effect has an important impact on the clock
measurement accuracy. This paper introduces the relativistic theory into the research on wide range time-space
transfer due to clock measurement error. The components and magnitudes of various relativistic effects for clocks
are derived. Clock frequency adjusting and real-time periodic compensating are confirmed useful to eliminate
relativistic effects. For time synchronization and transfer on common Earth-orbiting satellites, aircrafts and moon
probes, an interval frequency adjustment, an improved error-restrict interval frequency adjustment and a leap
seconds method are proposed to restrict secular relativistic effect errors when the clocks lack of frequency
adjustable resolution, it is also proposed to predict periodic errors by building a cross correlation function when
unable to get the clocks’ real-time position and velocity. The simulations show that the analysis and proposed error
eliminating methods are effective, and they be used to improve clock synchronization for the future deep space
explore.
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