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Abstract
In this paper we consider the issues of chaos synchronization and chaos-based secure communication when the so-called observer
matching condition is not satisfied. An auxiliary drive signal vector is introduced such that the observer matching condition is satisfied.
High-gain observers are employed to estimate the auxiliary drive signals as well as their derivatives in a finite time by using the drive
signals of original system. Then, a kind of reduced-order observer is constructed which can directly eliminate the influence of the
non-linear part and the disturbances of the system. Based on the estimates of states as well as the estimates of the auxiliary signals
and their derivatives, a kind of message information recovery method is proposed. Finally, the Rossler chaotic system is used as a

simulation example to verify the effectiveness of the proposed method.

Keywords: auxiliary drive signals, chaos synchronization, reduced-order observer, secure communication

PACS: 05.45.Vx, 05.45.Pq, 05.45.Gg DOI: 10.7498/aps.62.120513

* Project supported by the National Natural Science Foundation of China (Grant No. 61074009), the Research Fund for the Doctoral Program of Higher
Education of China (Grant No. 20110072110015), the Guangxi Key Laboratory of Manufacturing System and Advanced Manufacturing Technology,
China (Grant No. PF110289), and the Shanghai Leading Academic Discipline Project, China (Grant No. B0O04).

1 Corresponding author. E-mail: zhufanglai @tongji.edu.cn

120513-12



