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內容摘要： 
A synchronized clock using all-in-view GPS (Global Positioning System) carrier phase observations is 
presented. In order to estimate the frequency offset of the remote OCXO (Oven Control Crystal Oscillator) 
clock with respect to the primary cesium atomic clock, both clocks are connected to the Ashtech GPS 
receivers, G-12, respectively. By performing the carrier-phase single-difference (differences between 
two receivers) and time-difference (differences between two epochs), we can estimate the frequency offset 
of remote clock with respect to the primary clock. In our system, the GPS carrier-phase data and other 
observation messages are passed between both stations through PSTN (Public Switched-Telephone Network). 
The frequency offset and its change with respect to time are then fed into the controller, which 
automatically issues a command to keep frequency accuracy within an acceptable range. Through a D/A 
converter, the remote clock then can be steered to synchronize with the master clock. For verifying our 
system, the experiments have been conducted. The remote station was built at Standard Time and Frequency 
Broadcast station, called sign BSF, which is five kilometers apart from the master station built at TL 
(Telecommunication Laboratories). Based on the proposed architecture, the frequency traceability can 
be achieved. Experimental results show that our system is sound and cost-effective. The accuracy of the 
remote clock could be improved from about 3e-9 to 3e-13  for averaging times of one day. The proposed 
system will be used to establish the frequency source for telecommunication networks and calibration 
laboratories in Taiwan. 

 


