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Projective Synchronization of Fractional-order Complex Volta Systems Based
on Sliding Mode Control and Its Application
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Abstract : To address the high—dimensional encryption requirements of fractional-order complex chaotic
systems in secure communication, this paper proposes a complex projective synchronization method
based on sliding mode control. By designing a nonlinear sliding mode controller and an adaptive
reaching law in the complex domain, and combining complex function analysis with fractional-order
stability theory, we introduce the fractional-order complex Volta system and achieve projective
synchronization with the heterogeneous fractional-order Liu system according to specified complex
scale factors. A heterogeneous synchronization model between the fractional-order complex Volta
system and the fractional-order complex Liu system is constructed. An encryption function suitable
for the complex domain is designed, and the effectiveness of the method is verified through numerical
simulations. The results demonstrate that the complex scale factor expands the signal encryption
dimension, the modulus of the synchronization error converges to zero within a finite time, and the
anti—interference capability of secure communication is significantly enhanced.
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