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Algorithm for the pulsar timing system with the system bias
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Abstract; The rotating period of the pulsars are highly stable, and the measurement of the pulsars can be adopted to correct the clock error of

the satellite-borne atomic clock. In order to solve the problem that the minor system bias can largely worsen the performance of the pulsar timing

system, an algorithm for the pulsar timing system with the system bias is proposed. Based on the principle of the pulsar timing system, the system

bias was modeled. By using the two-stage Kalman filter, the system state and the system bias were decoupled and estimated. The results of the

simulations show that the proposed algorithm can effectively reduce the impact of the system bias and can improve the performance of the pulsar

timing system.
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Fig.1 Principle of the timing based on X-Ray pulsar
n- ;‘sc 2""5

+—1In
C c3

n-r, +|r,|
n-b+b

L~

=t, + +1

l SSB

I B N . .7
+20D0[(n r.,) -r+2(n-b)(n-r,)

-2(b-r,)] (4)
Hop,n S fkeb BT 10 %A 7 2 TURAE SSB AR
PRAR YU B G, ¢ ZETE, b & SSB A Xt
TR0 B0 B R, K BB S1 T % 5
Dy Sk v 255 K BH PR S o

MRIGZ(4) A 1 BIT LT BIE

+2c100[ (mer)?=r+2(n-b)(n-r,)
—2(b-r,)] (5)
Hodr e, Sk kol B TR ) ELSEI TR, e J TR Y
FLYLE R A
e
1, =t, +ot
;‘“:rw+6r (6)

Forp, ot g R BRECT B Bh 22 6r TR 7
T 2% o
A (4) 3 (5) AT PAFE 2

n - or

lssp = lssp = O + +6t, +8t, +B  (7)

Horpr, s, 8, AE(4) S(5) S5 =0,
SEUUIR A 2 dy T Bk TR B B A BE B 29 K
LAU,8t, 18ty F{E/NT Ins, 0] LAZMS . 7E50(7)
H, B P RGN RS2

ST RS 2R G 2 B AR R AR 25 |
Tk b SR B AE SR 2% I 2 A ) A (A TR 0% |
KPR B iR 25 HAR iR 22 1% i
m 1 PR,



14 - (E TR S AN S

535 &

®1 TFTHRENRFEE

Tab.1 System bias of the pulsar timing system
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Fig.2 A two-stage Kalman filter structure
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Fig.3 Result of timing without correcting the system bias
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Fig.4 Result of timing with correcting the system bias
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