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Model Reducted-order of Linear Discrete Time Systems Based on Bilinear Transformation
YANG Yu', WU Jun',XIONG Rong',XU Wei-hua' ,CHEN Sheng’
{ 1. National Laboratory of Industrial Conirol Technology, Institute of Advanced Process Control
Zhejiang University , He hou 310027, China ;
2. School of Electronics and Computer Science , University of Southampton. , Southampton. SO17 1BJ,UK)

Abstract; To reduce the model order of discrete time LTI system,a new method without the limitation of stability was

praposed. By using bilinear trsformation between discrete time systems and conlinuous time systems,a continuous time

model order-reducted method was extended to discrete time. systems. An upper hound of the model order-reducted er-
ror was given. Finally,a numerical example show the effectiveness of this method.
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ITAE Control Research for the First Order System with Pure Dead Time Based on State Feed Back
GAN Yan-zhen, WANG Wei,ZHU Xue-feng,
{ College of Automatic Science and Engineering,
South China University of Technology , Guungzhou 510641, China)
Abstract; A new control method based on state feedback of ITAE standardized transfer function and optimum setting
formulae PID was presented for control design. An inner-loop state feedback matrix based on the best ITAE transfer
function was structured using link of polynomial fitting pure time delay. In order to more approach practical situation,
a full-dimensions state observer was also designed using the same way and the pole of the observer was configured
with ITAE optimum transfer function. The frequency of the observer was 4-6 times higher than the state,so the object
dynamic characteristics were improved. The outer-loop was controlled by the best ITAE setting formulae PID. The sim-
ulation shows that the new control algorithm has good performances with fast response, stability and robustness.

Key words: ITAE standard transfer function; polynomial approximation ;time delay;state feedback ;state ohserver



