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Controller Design of the Nonlinear Stochastic System
using Block Pulse Function

Yun-Sic Lim™ Jae-Chun Lee  Myung-Kyu Lee Doo-Soo Ahn’

*Dept. of Electrical Eng. Sung Kyun Kwan Univ.

Abstract - The orthogonal polynomials have been
widely employed to solve control problems, but the
LQG(linear quadratic gaussian) problem remains
unsolved. In this paper, we obtained the solutions of
Riccati equation and covariance matrix Riccati
equation by two point boundary problem and matrix
fraction method using BPF(Block Pulse Function),
respectively. This solutions are solved the problem of
the LQG controller design.
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Fig. 2 Control of estimation states

5.8 &

A& Alz="e @Yot Aojr] HAN RE dF
A& & BPF W#ste oldt Az 2 ulfe] HFo
24 Y A" AFHY Z2AME o8t A
299 U5 & A AYstn A AY g2
oAl BPFst S8l 39 Fei2 A FdSS 7
A& Ao} 4 NEE £4Y Ao EY BE

- 94hg BPFY W5 BAAeR upel 4EY 77

o 27] g A% gRez Aol FEISE
¢ % o} Axo] gasta WES ¢ & Atk o
&S A ANHQ Mo Adste A% )
nY W HEas Bel YU $ER ANHD O
Bx RPE ANe] AsEL Aol FojEth

fr

FHagd)

[1] R. E. Kalman, ” A New Approach to Linear
Filtering & Prediction Problems”, Transactions
of the ASME, Jourmal of Basic Engineering,
Vol. 82, pp. 35-45, 1960.

[2] R. E. Kalman & R. S. Bucy, ” New Results in
Linear Filtering and Prediction Theory”,
Transactions of the ASME, Journal of Basic
Engineering, Vol. 83, pp. 95-108, 1961.

{31 Y. F. Chang & T. T. Lee "General orthogonal
polynomials  approximation of the linear
quadratic-gaussian control design ", Int. J.
Control , Vol. 43, No. 6, pp. 1879-1895, 1986.

[4] Z H Jiang, and W. Schaufelberger, "Block
Pulse Functions and Their Applications in
Control  Systems”, Springer-Verlag Berlin
Heidelberg, 1992.

[5] M. S. Grewal & A. P. Andrews “Kalman
Filtering Theory and Practice”, Prentice~Hall,
1993.

6] A. P. Sage " Optimal system control ",
Prentice-Hall, 1977.

[7} L. S. Shieh, C. K Yeung & B. C. Mclnnis,
"Solution of state space equations via block
pulse functions”, Int. J. Sys. Sci, vol. 28,
No. 3, pp. 383-392, 1978

[8] K R Palanisany & D. K Bhattachary,

"System  identification via block pulse
functions”, Int. J. Sys.Sci., vol. 12, No. 5,
pp. 643-647, 1981.

9] N. S Hsu & B Cheng, "Analysis and control
of time varying linear systems. via block
pulse functions”, Int. J. Cont, vol. 33, No.s6,
pp. 1107-1122, 1981.

[10] S. Maybeck , "Stochastic models, estimation,
and control” , Academic Press., 1982,

- 586 -



