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Observer-based Mode Reference Tracking Control for Semi-Markov Jump Systems
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Abstract: In order to solve the problem of tracking and control of semi-Markov jump system where state information is

not available, a state observer is introduced, and a modal-dependent state observer is proposed to estimate the state of the

system. In order to obtain the desired tracking effect. a model reference output tracking controller based on state observer

was proposed by using the feedforward-feedback composite control idea. By establishing the dynamic coupling relationship be-

tween the error system and the reference model, sufficient conditions are derived to guarantee both the stochastic stability of

the closed-loop system and the H.. tracking performance requirements. Building upon this foundation, a cooperative solution

algorithm for observer and controller gains is developed through convex optimization techniques, achieving integrated parame-

ter design. To evaluate the comprehensive performance of the proposed algorithm. numerical simulations and comparative ex-

periments were conducted to validate the effectiveness and superiority of the developed method over existing approaches.
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