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Abstract: A co—design approach of network parameters and guaranteed cost fault tolerant controller based
on the theory of linear matrix inequalities was put forward to solve the contradiction between network parameters
and control performance. First of all, the transmission characteristics of state and control variables under the
MET-TOD protocol were given. Secondly, Sampling period and packet size were introduced into the modeling
process of aero—engine distributed control system as the unknown quantity, and the joint model of network param-
eters and controlling parameters was established under the scheduling agreement. Finally, the sufficient condi-
tion was given, through which the joint closed—loop system was asymptotically stable and had the upper bound of
cost function. Furthermore, a heuristic optimization method was proposed to get the network and controller gain.
The simulation results show that the optimal sampling period and packet size can be obtained by using the co—de-
sign method concerning controller and network parameters. Thus the conclusion is drawn that the fault tolerant
controller can provide the asymptotical stability of joint closed—loop system for the aero—engine distributed con-
trol system and guarantee the optimal performance of the controller at the same time. There were 80% reduction

in the overshoot of low—pressure rotor speed and 66.7% reduction in parameter fluctuation.
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Fig. 1 Structure of aero-engine distributed control system

with communication protocol restriction
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