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B “ReEsh”, FRAH T N GRHMER”. 5 NIST
FHEMFE, AL — & B b #ar DAgoe SONAS
TRAE R I T U
TA(k)=x, (k)X (k),Vi. (18)

A TR JOBE (0 A(18) 1K) x A1 TA) I B T

BEE AR S bR bR eV SR A, sebr BT LSk A R
BE A P AN (8] ]2 22 [ R TE) 22 . BT BA, sEBR b, TA
WEHESEG B 8 f R 2k %R, /i
TA(k)—x, (k)=x (k)—x, (k)=% (k). Vi.i# j, (19
o, x—x R | MR j SR R A2, X 2
Kalman JE % #8 {713 2028 § & BHAEXS T TA [FI8 [a]
ZE. XA EAESLER & LgREn g, Frik, Bt
(19), TA—x; 2 7ESERx b AT EASRANH).

PAE R — A R4 1R % KT Kalman JE
W A I 1A) ROFE SRR B T (B e SCR[7-1315%), #F
AR AL A, A A2 S A B AT IR uE? R
TET: (1) SEPR B RS E] TA-x, SR1M TA FISZF
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Z,(k) X (k-1)—-x,(k—1)
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o[, (0)-x/ (k). @3)

~.
I

Hrp, BERRN

w,=1- ZKI JK), o, =K, (K), (j=). (24)
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w0-| 1| 500-5)
| 1 xl(k)_.xzv(k)
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+ v (k) § . (29)
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NH-P,-H" WSk, FTLlH-P, -H" WK
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Q1 + Qz Q1 e Q1
_ps| & GFGm G (32)
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/0.
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¥ K @0)F @D AR (26), 152 240 &85 K
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TA(k) = x,(k) = X, (k), (Vi)
=20, [x (k)= (k=1)J.(vi)
No1/Q,
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=110,
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TA(k) = x,(k) - % (k), (Vi)
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s Mo e @)
e, (T)
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FRY P~ I ) PR 403 S B A A
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35 (hEXW
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| G PR 2 SRR 2 (B & 8P 3L 8000 /N HIH: £, AHAR%L
P& 2 1A ISR RE TR BE Dl 14400 s). & & A s n=0Q)fr
INHE 7 I B R BN 67=5.0x107% s Hll 0,°=3.0x
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0y’ =1.0x107% s7'. IXSL P R AT A T A R A
Brpgfabs. WEMMMEENE. N T E ST, B
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PA GG B —FE N, WE B Kalman SKAFEE K
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2.0 \1

5
0 1000 2000 3000 4000 5000 6000 7000 8000
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MG B ENIRME. FI1HEL TERE BT,
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MR 1. B 1M 2 LA H: 78 T, B/, S5
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3.6 HERL
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KRB R TA IR K ST B 18] R 421
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Table 1 The weights of each clock in two cases

H1 H2 Cs
TH 1 0.4892 0.4892 0.0215
1L 2 0.0817 0.0817 0.8367
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Figure 1 (Color online) Time deviations and Allan deviations of each clock and TA in the first case. (a) Time deviation; (b) Allan deviation.
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Figure 2 (Color online) Time deviations and Allan deviations of each clock and TA in the second case. (a) Time deviation; (b) Allan deviation.
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Figure 3 (Color online) Principle of the twice Kalman filters time
scale algorithm.
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Figure 4 (Color online) Time deviations and Allan deviations of each clock and TA. (a) Time deviation; (b) Allan deviation.
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One-state and twice Kalman filter time scale algorithms

WU YiWei , GONG Hang, ZHU XiangWei & OU Gang

School of Electronics Science and Technology, National University of Defense Technology, Changsha 410073, China

We first propose a one-state Kalman filter time scale algorithm, and derive the analytical expressions of the weights
and the predictions. Based on the analytical expressions, we introduce the virtual Kalman sampling time. The
theoretical analyses and the simulations both validate that we can optimize the frequency stability on any one of the
certain observation intervals of the time scale by means of choosing a certain virtual Kalman sampling time. Then,
based on this algorithm, we propose a twice Kalman filter time scale algorithm, and describe the principle of the
algorithm. The forming time scale only involves walk random frequency modulation noise (RWFM), and does not
involve white frequency modulation noise (WFM). The weights are in inverse proportion to the intense of RWFM.
The short-term and middle-term frequency stability of the time scale is higher.

time scale algorithm, Kalman filter, virtual Kalman sampling time, weight, frequency stability
PACS: 06.20.Dk, 06.30.Ft, 93.85.Bc
doi: 10.1360/SSPMA2015-00590
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