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Ever since precise positioning requires precise timing. The GNSS satellite clock signals 

can be synchronized to the GNSS system time using the broadcast clock parameters. A 

composite clock is an algorithm which establishes a precise time scale out of an ensem-

ble of clocks. Based on time offset measurements between the ensemble clocks, the 

time scale algorithm computes time offsets of each ensemble clock to a system time de-

fined by the algorithm.  

 

The first part of the presentation focuses on the performance comparison of a conven-

tional to a modified Kalman filter for future GNSS ground clock scenarios. The work has 

been performed in cooperation with the U.S. Naval Observatory (USNO) and the Jet Pro-

pulsion Laboratory (JPL). The simulations show that the system time of the modified Kal-

man filter is more stable than that of the conventional one. The satellite synchronisation 

error for both algorithms is not significantly reduced by using future types of ground sta-

tion clocks (e.g. fountain clocks and optical fountain clocks)  

 

The design of an autonomous and robust composite clock (ARCC) is the main focus of 

the second part. The operation of a time scale algorithm requires additional modifications 

of the algorithm to deal with operational events. The event model distinguishes com-

manded and detectable events. The occurrence of a commanded event, such as clock 

exclusion or inclusion, is notified to the algorithm and a procedure is executed. Detect-

able events, such as phase or frequency steps, are identified by additional detection al-

gorithms, and corresponding correction procedures are triggered. The ARCC architecture 

along with simulation results will be presented. 


