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Three—-Level Optimal Control of Nonlinear Systems Using Fast Walsh Transform

CER BB E T ASE - THE - a &Y .ox oy g
(Tai-Hoon Kim - Seung-Kwon Shin * Young-Ho Cho - Han-Seok Lee - Jae-Chun Lee + Doo-Soo Ahn)

Abstract - This paper presents the new three-level optimal control scheme for the large scale nonlinear systems, which
is based on fast walsh transform. It is well known that optimization for nonlinear systems leads to the resolution of a
nonlinear two point boundary value problem which always requires a numerical iterative technique for their solution.
However, Three-level costate coordination can avoid two point boundary condition in subsystem. But this method also

has the defect that must solve high order differential equation in intermediate level.

The proposed method makes use of

fast walsh transform, therefore, is simple in computation because of solving algebra equation instead of differential

equation.
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Fig 5.5 Optimal control input (9

AN & & ARl FHA A% A} B A7) o
B hdle ogzbel A4} AR ole A2dE REd
R7) d2e T 222 4ZE.

6.

(]

=
==

2 AFdA= Zl°ﬂ’~1 A9l Argh(piecewise constant)
9 FHZ HE A& F Us €HAETY EAHEL ol &3 4y
A%, FNHAE, A4S 25 a45494988l0, g A
3 Ao nAY A2 3A4% HZAE W= s
A TRE 7 de NMEL g28EE AN dojzl H&
2 o&3 2o

D) 94858 olfstd m¥, ARPRAE 10) At o)
s9AAez WYY § Yore YA AFHE o8
A4 oi$ delseh

2) MARAE HYS AA AFE AFHANE FHY Ao
Ay exte] THH A2y WYel BY P g}
¥ Rt 2HHE BARS 2AW AW YAz ¥
4 g3007 9Rue LA S22 o EALE o
2% & o

3 71Re PHe FEe GPAANE WRE S B a7y
Hole JYYAMe] Bagly] Wgel vlAYAY Ao B
AE 2o ARA ANE ¢ ot

4) Picard #2ee =Yt ulag A HFS Mol
AYAs PRz dees 2 % A

5 AN TN F129 FuYHYH ALY LnEFe
Hlas) ugtm AE Fa Ad NS FAT + A

=




oA Fojxl HEL ud¥Y Al HAHA0 4o
ZgA A48 7 A& Aoz AlRdH. dE §°] dFA2
golug A A2t g vjdd AAge HEPoE
23 AgstA AHAE 3 & Y& Aoz AZHY I
Fx Aol o FF A7 ASSHo ok ¥ Holnt

gag#

[1] D. D. Siljak, "A Multilevel Optimization of Large -
scale Dynamic Systems,” IEEE. Transactions on
Automatic Control. Vol. 21, No. 4, pp. 79-84, 1975,
[2] M. G. Singh and M. F. Hassan, " Multilevel Feedback
Control for Interconnected Dynamic System using the
Prediction Principle,” IEEE. Transactions on System,
Man, and Cybemnetics, Vol. 6, No. 4, pp. 233-239, 1976.
[3] M. G. Singh, " Hierarchical Feedback Control System
for Large Dynamic Systems,” INT. J. SYSTEMS SCI,
Vol. 8, No. 1, pp. 31-47, 1977.
[4] Jian-Min Zhu and Yong-Zai Lu, ” New Approach to
Hierarchical Control via Block Pulse Transformation,”
INT. J. CONTROL, Vol. 46, No. 2 pp. 441-453, 1987.
{51 M. D. Mesarovic, D. Macko and Takahara, ” Theory of
Hierarchical Multilevel Systems,” Academy Press, New
York, 1970.
[6] Hassan M. F. Singh M. G, "A Two-level Costate
Prediction Algorithm for Nonlinear Systems.” Automatica,
Vol. 13, pp. 629-634, 1977.
[71 M. S. Mahmoud , M. F. Hassan, "Large-Scale Control
Systems,” Marcel Dekker INC., New York, 1985.
[8] F. L. Lewis and D. W. Fountain, “Walsh Function
Analysis of Linear and Bilinear Discrete Time Systems,”
INT. J. CONTROL, Vol. 53, No. 4, pp. 847-853, 1991.
[9] M. F. Hassan and M.G. Singh, " Hierachical Successive
Approximation Algorithms for Non-linear Systems. Part
1. Generalisation of the Method of Takahara,” Large
Scale Systems, Vol. pp. 65-75, 1981.
[10] ot54, “ 4454t A29 A", FFE AL, 2000
[11] BROWN, R. D., "A Recursive Algorithm for
Sequency-Ordered Fast Walsh Transforms,” IEEE
Trans. C-26, 819-823, 1997.

[12] Ronald R. Mohler, "Nonlinear Systems,” vol. 1,
Prentice Hall, 1991.

DHUHUEE OB B{MY Al2"el 3AS XM

Trans. KIEE. Vol. 50D, No. 11, NOV. 2001

HElEREW

19713 29 19 A 199543 Aa#d ¥
o AZ|FEE £, 19973 F AEg
AziAR 2 HFe FEFA E2JEHAD.
19999 ~3A 5 ¥y M7z €
FH I gAnA

Tel : 0331-290-7167

E-mail : taihoon@netsgo.com

A & A (R B

1972d 6¥ 179 A. 19953 Hoad ¥
o AZFEH F. 19983 T diEd
271283 2. WA F oed A%
AAFH TR wASR

Tel : 031-290-7167, Fax : 031-290-7101
E-mail : newsk2@ece.skku.ac.kr

T ¥ 5 (W %k 8)

19733 89 1¥ A 199%6d Awdd F
o A71Fsta 4. 19989 5 oiEge A
7183 9. 20008 5 uigd d7A
AR FEHFLE AR @A 93T
$FA SFEAGATAY FY a7 4
Tel : 042-939-3561, Fax : 042-939-3500
E-mail : choyh@Kkoreaaero.com

ol & M (F 3% 3B

19663 19 119 A, 19903 AHA@dd A
Z1gsty £4¢. 19929 5 WEY A7NF
3 Z24(AAD. 19%6d F diEd H7
&3 EU(F). 19979 ~19999 &=
AAEd74 Post DR, &4 #3d FF
B Aoln WAzl

Ttel : 032-610-3374

E-mail : 21seock@@hangil.bucheon.ac.kr

ol X & (F % ¥

19573 29 23Y A, 19809 Awwd A
J1E8s &9 19829 ¥ dign oiEgd
ZA(XAD. 19959 F st EAERAD.
A Mdd Axy mg

Tel : 02-490-7394

E-mail : LEEJC@hitel.net

ot & £ (R I+ =)

19373 6% 99 A 19603 AME&d T
AZ1FH . 19643 M &g diEd
AZ1FeH 2HAA. 19823 F4d o
Y AT E2AFH). 1971~8A
Adad AZAz € FAFEHFEE ugp
Tel @ 0331-290-7101

E-mail : dsahn@ece.skku.ac.kr

513



