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High-precision timing technology based on navigation satellite
ZUO Zhaohui, DAI Qunxiong, WANG Zheng
(The 54th Research Institute of CETC, Shijiazhuang 050081 .China)

Abstract: Based on the long-term stability of navigation satellite timing, combined with the excellent short-term stability and low drift
rate of rubidium atomic clock,a high-precision timing technology is proposed. It tames the rubidium atomic clock based on 1 PPS of navi-
gation receiver to provide high-precision timing service through three key technologies: precise clock difference measurement.,Kalman fil-
tering.and incremental PID algorithm. The verification results show that the phase stability of the output 1 PPS reaches within £0. 2 ns,
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the stability reaches 3. 76 E" ' at 1 s during taming.
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Fig. 1 External time source signal processing flowchart
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Fig. 2 Flow chart for determining the validity of time source TOD

1.2.4 B aE) Bk 2= f i

A AR M s T A 258 CIR) A5 i s~ IR A ) S A Ao i &k
HRIHIRZ 2% TOD W 6], 40 S i 9 2% TOD 45 A Ho i}
A —F, ™ A ) kA H Ak R B B A s A
SFIEAR S o s Tk A Aot 3 R A 1A 3 BT

| AL
Y
| mEmmss

| mwmuie |

& [E
B3 BE Bk iR R E

Fig. 3 Flow chart of time jump detection
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Fig. 6 Principle of high — precision time difference measurement
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Fig. 4 Taming process diagram
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Fig. 7 Kalman estimation calculation
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Fig. 9 Comparison of filter values
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Fig. 10 Schematic diagram of incremental PID algorithm
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Fig. 11 PID algorithm process
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Fig. 13 Output stability test results of rubidium
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