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Time anticipation is the ability of a system to produce transient oscillations with a period 

similar to that of a periodic stimulation after the stimulation is removed. However, the 

observations of anticipative dynamics in biological systems raise the question of the 

existence of a clock. Here we demonstrate that an excitable system, such as 

FitzHugh-Nagumo model with an adaptive excitability, will exhibit anticipative dynamics; 

suggesting that no such clocks are needed. In our adaptive model, the excitability of system 

is controlled by the external stimulations and will drive the system to move from an 

excitable resting state (with no external stimulation) to an oscillatory state (with external 

stimulations) which is synchronized with the external periodic stimuli. After the simulations 

are removed, transient oscillations similar to the synchronized state will be sustained before 

the excitability of the system returns back to its resting value. Furthermore, since our 

adaptive mechanism requires that the excitability of the system increases with the 

frequency of the external stimulation, such an adaptive mechanism can be viewed as the 

facilitation of synapses in a neural system. 


