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Abstract

This paper investigates the finite-time stabilization problem for a class of stochastic nonho-
lonomic systems with unknown time-varying control coefficients and stochastic noise disturb-
ances. Based on the system characteristics, a two-phase control design framework is proposed.
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First, a Lyapunov-based control input u, is designed for the X, -subsystem to ensure its stability.
Subsequently, the original x -system is transformed into a new structure Y -system via coordinate

transformation, and a recursive backstepping approach is employed to synthesize the global con-
trolinput u.Theoretical analysis demonstrates that the closed-loop system’s stability can be rig-
orously proven through the negative definiteness of the stochastic Lyapunov function V,, ensur-

ing probabilistic convergence of system states to the equilibrium point within a finite time. The
proposed method effectively addresses uncertainties arising from time-varying control coeffi-
cients and stochastic disturbances, providing a systematic solution for finite-time stabilization of
stochastic nonholonomic systems.
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