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Abstract:

The Josephson junction is a device consisting of two superconducting electrodes
connected by a weak junction such as a thin insulation coating. The Josephson
junction has chaotic behavior parameters not desirable in high-frequency
applications. In this paper, a model predictive control approach based on an ant
colony optimization algorithm is proposed to synchronize two Josephson junction
models with different parameters. Here, the Josephson junction is described with a
nonlinear model, and the synchronization is obtained using the slave—master
technique. For this purpose, an appropriate objective function is defined to assess the
particles within the state space. This objective function minimizes simultaneously the
tracking error, control effort, and control smoothness. The dynamic optimization
problem is solved using an ant colony optimization algorithm. Numerical simulations
are conducted to assess the efficiency of the proposed algorithm. Also, a Monte
Carlo evaluation is achieved to compute the statistic performance of the suggested
controller. In addition, sensitivity analysis to changes in the number of ants and the
number of iteration of the inner loop of the algorithm was performed. The results
show that the controller is significantly sensitive to reducing the number of iteration
of the inner loop.
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