5 43% 535 W BT 5 fF B % ik Vol. 43No. 5
20214E5H Journal of Electronics & Information Technology May 2021

— MR SR BN AR
RHLOP g xOO0 gy p 00 e 00

Ok EAFRERHEF TS ®E T10600)
O AAF R AMEEETEZRE B 710600)
O(yEAFREAF AT 100049)
O FEAERRERLEZMASLER LT 100049)

OB il A S O R LN () P REANWTR TR K, ST SR T — s AR R R PR
By N ARIH B 8] T SR S PR AT 5 S AN 4y o HE R ARTHT B R) T SOR FTALGOS Sk, ) A S JR -4 4L
P A Circular T fREEE TS RAGFHER W] SE RGN (0] R, PRI T 230225 AR PE AN SN o S WA 5 S
KM PO E B EE S Kalman BiE LR G, BRI BE A, PR HRRNIEE IR, EiZEIE
s AR BV A, A S RS B (B3 S B, BN EDURGUR R o %S TR E A v O R
GUREF R, ERET G, RAZEEX— G A BT N TA0 R AR BT, e A0 W A5 5 AT
PEBEVEAG . RIGLE R, ZEEG RS T B BUSYIEAE SRR AR E B, B USRS S 5 1 PR ARAE R E )
A (UTC) ML, MO W Z ORFFEL3 nsbAN,  H30RFE B T 5x 10710

KRR moRGEE (] I TEDROEE: IS IRORFF: BRI Kalmanfik: SOt — 8 m sl 5k

FEISES: TNIG; TH714 XHEAARIRED: A XEMS: 1009-5896(2021)05-1457-08
DOL: 10.11999/JEIT190980

Research on An Optimized Frequency Steering Algorithm

ZHAO Shuhong®  DONG Shaowu®®®®  BAI Shanshan®®  GAQ ZheP?

®(National Time Service Center, CAS, Xi’an 710600, China)

®(Key Laboratory of Time and Frequency Primary Standards,
National Time Service Center, CAS, X1 an 710600, China)

®( University of Chinese Academy of Sciences, Beijing 100049, China)

@(School of Astronomy and Space Science, UCAS, Beijing 100049, China)

Abstract: In order to meet the increasing demands for the performance of time in various application fields, an
optimized frequency steering algorithm is designed and implemented in this paper, which is mainly divided into
two parts: paper time scale calculation and physical signal implementation. ALGOS algorithm is adopted for
the paper time scale calculation, and then an accurate and reliable time scale is calculated by using real-time
atomic clock data and Circular T data, which ensures the accuracy and real-time steering reference scale. Real-
time physical signals are implemented using an optimal Linear Quadratic Gaussian (LQG) control algorithmand
and Kalman algorithm. By adjusting parameters in real time, the optimal frequency steering value is generated,
this value is sent to the frequency adjustment device, and finally the output of the high-precision time signal is
realized. The entire steering system is closed-loop. Based on time keeping system and atomic clock assemble, a
test platform is built, and the algorithm is used to perform a 140 days frequency steering on a hydrogen maser
clock, and finally the performance evaluation of the output physical signal is performed. Experimental results
show that this algorithm improves effectively the accuracy and stability of the output physical signal.
Compared with Universal Time Co-ordinated (UTC), the output time signal maintains a time deviation within
+ 3 ns, and its stability is better than 5x10 ' at 30 days.
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