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Analysis of the Finite-Time Stability and the

Control Design for Networked Systems with Disturbance
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Abstract: On the basis of fully considering the state delay and the network-induced delay, a model of net-
worked control systems affected by external interference is established. The transient stability of the net-
work systems is analyzed with the finite-time stability theory. By designing the Lyapunov function with a
parameter matrix and using the appropriate transformation of a matrix inequality, the sufficient condition
for the finite-time stability of the systems is obtained in the form of a linear matrix inequality, and then the
state feedback control of the systems is designed. Finally, the method obtained is applied to the 2-DOF vi-
bration system and compared with the PID control method, which verifies the feasibility and effectiveness
of the method.
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