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Two Ways Pseudo Range Time Synchronization for
Navigation Satellite Clock

Tan Shusen

( Global Information Application and Exploitation Center of Beijing , Beijing 100094, China)

[ Abstract ]

time synchronization was presented and the application of four basic synchronic ways were analysed in this

Aiming at the demand of time synchronization, the navigation satellite two-way clock pseudo range

paper. Comparing with other navigation satellite clock synchronization ways, this way was provided with
advantages such as high precision, simplicity and light burden to equipment on satellite and so on. In the first
section of the paper the meaning and status of time synchronization of navigation satellite clock were discussed.
The error of the navigation satellite clock synchronization affects users’ position and precision directly. In the
second section two way pseudo range time synchronization theory was introduced, that is to get time error
between two stations that is satisfied with the condition Atg = tp, — t5,. ta, and ¢, are the time of A and B
station( or satellite) that receives another station (or satellite)’ s transmitting signal. The difference between
them is clock bias. In the third sections pseudo range time synchronization ways introduced. In the fourth, fifth
and sixth section of the paper, two way radio pseudo range(TWRPr), two way laser pseudo range( TWLPr) , two
way satellite-relay pseudo range (TWSrPr), and two way earth-relay pseudo range (TWErP) were analyzed
respectively. TWRPr way was provided and RMS = 0.42 ns. TWSrPr three stations time synchronization result
was RMS =1.75 ns. In the eighth section the precision that two ways pseudo range time synchronization can
reach was summed up, that is TWRPr can reach 1.0 ns. The repeated precision of TWLPr can reach 0.1 ns,
and can be used to evaluate the capability of atomic clock and validate the precision of other synchronization
method .
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