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Scaling and mixed synchronization for different chaotic systems with
totally unknown parameters
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Abstract: This paper investigates scaling and mixed synchronization between Chen system and Yang system with
uncertain parameters. On the basis of the Lyapunov stability theory, we present some sufficient conditions to synchronize
these two systems up to a free scaling factor. The scaling factor is a free parameter, which makes it very useful in security
communications. The key step is to design a new adaptive controller with parameter update laws. Without the prior
knowledge of parameters, we give a rigorous proof in theory and carry out many simulations to verify the validation of the
proposed scheme. Finally, we show that our proposed approaches in this paper are also valid for mixed synchronization.
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d—; = (c—a)zy — 1173 + CT9, (D
dzs 4

dr X122 T3,
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Yang 4t 1] AFA Ay 116-17)
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d
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K 1 CheniBtilk 5], HH (a,b, c) = (35,3, 28)
Fig. I Chen Chaotic attractor with (a, b, ¢) = (35, 3, 28)

400 >
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Fig. 2 Yang Chaotic attractor with («, 8,v) = (35, 3, 35)
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3 RJEEFIZP (Scaling synchronization)
3.1 HiR4HT(Theoretical analysis)
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3.2 FEBEPL(Numerical simulation)
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Fig. 3 Scaling attractors, with (a, b, ¢) = (35, 3, 28),
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Fig. 5 Estimated values of the parameters a, b and ¢
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Fig. 6 Estimated values of the parameters «, 3 and ~y
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Fig. 8 Evolution of error systems, with (a, b, c) = (35, 3, 28),
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Fig. 10 Estimated values of the parameters «, 3, and ~y

4 JRBATFZP (Mixed synchronization)
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4.1 PB4 #HT(Theoretical analysis)
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