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Abstract: By using optimization method, we can design the control law for controlling and synchronizing chaotic sys-
tems to operate onto the desired directional orbits of chaotic dynamical systems. The electromagnetism-like algorithm(EM)
is a meta-heuristic optimization method which simulates the attraction-repulsion behavior of electrically charged particles
in the process of approaching the desired points. To the best of our knowledge, there is no research work on EM for con-
trol and synchronization of chaotic systems. In this paper, an effective hybrid electromagnetism-like algorithm(HEM) is
presented to solve these optimization problems. The HEM combines the revised electromagnetism-like algorithm(REM)
and the differential evolutionary algorithm(DE) to strive for a well balance between the global exploration and the local ex-
ploitation. The experimental results of benchmark functions show that this hybrid configuration greatly improves both the
global optimization performance and the reliability performance. The proposed HEM has been applied to guide the orbits
of discrete chaotic systems towards the desired target region within a short period of time, under a small bounded perturba-
tion. Moreover, the synchronization of chaotic systems can be considered a problem of online guiding of orbits, solved by
HEM algorithm. Numerical simulation results on the Henon mapping demonstrate the effectiveness of this hybrid.
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1) Initialize(-)

2) While termination criteria are not satisfied do

3) Calculate the total force

4) Move the particle to new position

5) End while
3.2 E b H P (Differential evolutionary)
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Table 1 Results of 20 independent runs for
two functions
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Fig. 1 Mean evolution curves of different algorithms

4 HEMBEZEHN TRMERSGES 5 F P
(Control and synchronization of chaotic sys-
tems using HEM)
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Table 3 Statistics performance under different N
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N =6 0.09390 0.09390
DE N=17 0.01290 0.01290
N =28 0.00047 0.00047
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Table 4 Iteration number needed without directing
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Fig. 2 Chaos synchronization
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