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Abstract

This paper investigates the problem of finite-time outer-synchronization for discrete-time
complex networks with Markov jump topology in the presence of communication delays
and possible information losses and application“to~image encryption. A hybrid control,
which is subject to both stochastic jJumps and deterministic switches, is proposed to realize
finite-time and stochastic outer-synchronization forthe concerned networks. By utilizing a
stochastic Lyapunov functional combined with the average dwell-time method, sufficient
conditions are found such that the synchronization error dynamical system is stochastically
stable in finite-time. Two numerical examgples are presented to illustrate the effectiveness of
the proposed method. Finally,the ‘complex network consists of four coupled Lorenz
systems are utilized to generate chaotic sequences and a new chaotic image cryptosystem is
constructed to transmit encrypted” images based on the synchronized drive-response
complex networks. Experiments’are conducted by using numerical simulation, and the
security is analyzed<in“terms of key space, key sensitivity, histogram distributions,
correlation coefficients, information entropy and differential attack measures. The
experimental results,, show that the proposed chaotic image cryptosystem has the
advantages of high security against some classical attacks.
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