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Fig. 1. (color online) Phase plane trajectory of system (5).
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Fig. 2. (color online) The states response of coronary
artery system (5).
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Abstract

Many biomedical engineering fields are studied by combining with nonlinear science which has major advances
in theoretical curing related diseases. The coronary artery system is chosen as a muscular blood vessel model. With
the change of vessel diameter, some chaotic behaviors will occur which may cause complex diseases such as myocardial
infarction.

In order to avoid the undesired chaotic motion, this paper investigates the finite-time chaos synchronization problem
for a coronary artery system by utilizting high-order sliding mode adaptive control method. First, the error chaos
synchronization system is obtained using the master and slave systems. Second, the error chaos synchronization system
can be transformed into an integrator chain system by coordinate transformation, which is equivalent to an error chaos
synchronization system. Considering that the sliding mode control has main obstacle (the control high activity and
chattering phenomenon), a high-order sliding mode adaptive controller is designed for a coronary artery system with
unknown disturbances at geometric homogeneity and integral sliding mode surface. The proposed method shows that the
drive and response systems are synchronized and the states of the response system track the states of the drive system
in finite-time. This approach does not require any information about the bound of disturbances in advance. Theoretic
analysis based on Lyapunov theory proves that the systems with the proposed controller could be stabilized in finite-time.
The convergence time of the system states is estimated. In order to alleviate the chattering effect, we use tanh(-) function
in place of sign(-) function to design an improved high-order sliding mode adaptive controller. Simulation results show
that the proposed adaptive sliding mode controller can achieve better robustness and adaptation against disturbances,

which offer the theoretic basis for curing myocardial infarction.

Keywords: coronary artery system, chaos synchronization, high-order sliding mode control, geometric

homogeneity
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