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Harmony Gravitational Search Algorithm for Solving the Problem of Parameter
Estimation for Fractional-order Chaotic Systems

Abstract

Abstract: Aiming at parameter estimation for fractional-order chaotic systems, a harmony gravitational
search algorithm was proposed. The particles, which were updated by gravitational search algorithm,
were recreated and searched through memory selections and probability search in harmony search
algorithm. At the same times, in order to solve the problem that the speed changed too fast when the
particles closed to the optimal solution, the partial adjustment probability was set to non-linearly
decrease with the adsorption capacity increasing. Standard test functions were used to test the
algorithm, and the test results show that the algorithm has good stability and global search capability. At
last, the harmony gravitational search algorithm is applied in the parameter estimation for fractional-order
Rossler system and fractional-order Lorenz system, and the estimation results show that the algorithm is
effective and robust.
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Abstract: Aiming at parameter estimation for fractional-order chaotic systems, a harmony gravitational
search algorithm was proposed. The particles, which were updated by gravitational search algorithm, were
recreated and searched through memory selections and probability search in harmony search algorithm. At
the same times, in order to solve the problem that the speed changed too fast when the particles closed to
the optimal solution, the partial adjustment probability was set to non-linearly decrease with the adsorption
capacity increasing. Standard test functions were used to test the algorithm, and the test results show that
the algorithm has good stability and global search capability. At last, the harmony gravitational search
algorithm is applied in the parameter estimation for fractional-order Réssler system and fractional-order
Lorenz system, and the estimation results show that the algorithm is effective and robust.
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