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Abstract
Coronary arteries are muscular blood vessels that supply blood to the heart and are responsible
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for transporting oxygen and nutrients to the heart vessels. Once the blood vessels are blocked and
spasm, it will lead to cardiovascular and cerebrovascular diseases such as cardiovascular and va-
sospasm. In order to treat cardiovascular and cerebrovascular diseases, it is very important to
understand the pathogenesis of coronary vasospasm and realize the chaotic synchronization of
the coronary systems. In practice, the mathematical model of the coronary system is difficult to
construct accurately, and the Takagi-Sugeno (T-S) fuzzy model can approximate complex nonli-
near systems with arbitrary precision. This paper studies the synchronization of the coronary
systems based on the T-S fuzzy model. This paper considers the effect of time-delay on the system,
combines Wirtinger integral inequality and a new double integral inequality to deal with the sin-
gle integral and double integral after derivation, and reduces the conservatism of the system.
Based on parallel distributed compensation scheme, the state feedback controller is designed,
which effectively realizes the synchronization of the systems. Finally, the effectiveness of the me-
thod in this paper is realized through a simulation example.
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Figure 1. The trajectory of chaotic coronary artery system with-
out any control input
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Figure 2. Coronary artery master-slave system trajectory diagram
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Figure 4. The trajectory of the error system under the controller
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