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Finite-time control of a stochastic system in
CCSTR under full-state constraint

ZHANG Jing, SONG Xiaoxuan, XIN Liping®, SHAN Wenyue, JIANG Caijia, SUN Rongrong
(School of Information and Control Engineering, Qingdao University of Technology,Qingdao 266525, China)

Abstract: A finite-time control method is proposed for the stochastic system in cascade con-
tinuous stirred tank reactors (CCSTR) with full-state constraint. The fuzzy logic systems
are used to handle nonlinear functions and random disturbances. The technique of command
filtered control is used to avoid the problem of “computational explosion”, and the error
compensation mechanism is introduced to reduce the impact of the error on the system. The
finite-time technology is utilized to achieve fast and accurate tracking of signals. The stabili-
ty of the system is analyzed by combining the Itostochastic differential equation and the bar-
rier Lyapunov function to ensure that all states of the system do not violate the constraint
boundary. MATLARB simulations show that the proposed method can overcome the influence
of random disturbance under the full-state constraint and realize the finite-time fast-tracking
control of the stochastic system of CCSTR.
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