M43 % 2 B )81 37 F S5 3R Vol.43 No.2
202044 H Journal of Time and Frequency Apr., 2020

DOI: 10.13875/j.issn.1674-0637.2020-02-0113-08

2 HIE T AR RN R T E AR

AR, FhzmiE, Hpf, ETEK
(P EZ ARG PE%5rEe, PE4 710000 )

TWE: LEFMAATRTWOAFTREAEY AT B0, KA, Bib, AR
B b, MR ERTRAN T k. Ak, @il AT AT Kalman JER S
B IR F B T AR T ik A R T BN SR IE IR FE AN F ke, RER LT EFMEAL
IR R P AR F AT EAAM R, AT TR AR A E R BT AT, B4R
IHTEERF T, FRNFIREE T E 0 R T IR ZOLIEEIAFE T AN 142 P 6 %%, [
IR HA M 4L 7, AT Kalman JE0& B9 B TACM F iR 4E95 20T . 457 M SR F k3,

w2 T R R BA- 0 IR R Ik T A 7 ik 69 AR M EAR K AR AR T % 2R XKALR ILE- e B,
% R XALA P64 LRI R M FAEAE RS0 B4, RN BEAARMK, $AXMEEE
ARG, BB AT R RIS IR E ST AN F ik M e h 5 FIIE B K EA X, B,
AT Kalman KB MERTAN T HLESFMILEZLE TR TAAEIRT Rk, FH
a A,

EHER: MET, T2 SH; Kalman JBK R, & h—kk

The research on simulation analysis of on-board
atomic clock frequency jump detection method
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Abstract: The frequency jump of atomic clock in satellite navigation system directly affects the precision of
navigation, positioning and timing. Therefore, it is necessary to study the frequency jump detection method with
real-time and accuracy. Firstly, the advantages and disadvantages of the frequency jump detection method based
on Kalman filter and least squares fitting are compared by simulation analysis. Then, combined with the
requirements of real-time and accuracy for frequency jump detection in satellite navigation system, the
applicability and feasibility of two types of detection algorithms are analyzed and discussed. The simulation

analysis results shown that the difference method for the single measurement error signal can effectively reduce
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probability of false detection and improve detection capabilities. Frequency jump detection method based on
Kalman filter can detect frequency jump in real time and accurately. However, the detection precision of the
frequency jump detection method based on least squares fitting depended largely on the precision of the
polynomial fitting model as the precision of the polynomial model fitting is a function of the number of samples
of the frequency measurement, the larger the frequency measurement sample, the higher precision of the
polynomial fitting model. In addition, the detection capability of the frequency jump detection method based on
least squares fitting is related to the length of the criterion. Therefore, the frequency jump detection method based
on Kalman filter is more suitable for fast and accurate detection of atomic clock frequency jump in navigation
satellite systems.
Key words: frequency jump; satellite navigation; Kalman filter; least-squares
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