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The Nature of the Lyapunov Function and Its Application
in the Linear Tracking System

FAN Guo-long, LIANG Xiao-geng

(China Airborne Missile Academy, Luoyang 471009, China)

Abstract; The nature of the Lyapunov function of the linear tracking system is researched, given the struc-
ture of the controller and the estimated value of the Lyapunov function based on the nature. First, the line-
ar differential equation of the closed-loop tracking system is established based on the classic three-loop au-
topilot structure; based on the Lyapunov function, given the theorem the first derivative of a linear track-
ing system is non-negative, the second derivative is non-positive,, and the maximum of the Lyapunov func-
tion is in steady state not in the initial state of the system. Then the control system is designed and the
maximum of the Lyapunov function is evaluated based on the nature of the Lyapunov function. Finally sim-
ulation results show that the nature of the Lyapunov function of linear tracking system, the controller and
the Lyapunov function value are correct.
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