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Abstract: In the illumination of the causal constraint problem for lifted synchronous multirate controller, this article propos-
es a J-lossless conjugator design approach by making use of the properties of the J-lossless conjugator . First, lift the Synchronous
multirate sampled-data system (SMRSDS) and deal with it by equivalent discretization. Now the H-infinity control of SMRSDS
is equivalent to that of the system with a causal constraint lifted controller. Second, the H-infinity control of discrete system is
transformed to the solution of a conjugator which only needs to solve the eigenvalue problem and a Lyapunov equation. At the
same time, the causal constraint of the lifted controller is changed to the causal constraint of a random element in BH-infinity . Fi-
nally the parameterized forms of the controlier are obtained, which satisfy the causal constraint and the corresponding closed-loop
system. It has the characteristics of simple design procedure and less computation quantity in comparion with the routine theories.
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Fig. 1 Synchronous multirate sampled-data system
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Fig. 2 Lifting synchronous multirate sampled-data system
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Fig. 3 Lifted synchronous sampled-data system
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