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內容摘要：A method of steering atomic clocks with prediction based on the theory of gray dynamic model is discussed in 
this report. The gray dynamic model, denoted GM(n, h) in the original article with n being the order of the system and h 
being the number of variables in the system, has been proven successful in predicting system behaviors conforming to some 
form.  In this work, we use GM(1,1) to predict phase errors between two clocks and then use the result to steer the clock.  
Advantage of using the model is that it is capable of predicting future data based on a small set of data samples. Two 
examples are conducted in this report. First, a set of data recorded in our laboratory is used to see its capability in predicting 
the phase error between two clocks.  Experiment result shows that the maximum error resulted is about 50 % lower than 
that resulted from the use of least squares fit. Second, a set of noisy data is used to estimate the frequency offset of a clock 
based on the GM(1,1) and, then, to steer the clock based on that estimate.  Experiment result shows that a clock with 
frequency offset in the order of E-13 can be improved to the order of E-14 after steering with the estimate. 
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