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AN IMPROVEMENT IN THE ERROR BOUNDS OF
THE SIGMOID TYPE AUTOMATIC CHOOSING CONTROL

Hitoshi TAKATA | Yasutoshi HACHIGOU and Tomohiro HACHINO

We have considered the function approximation when designed a sigmoid type automatic choosing

control for nonlinear systems. In this control, nonlinear terms of the system are piecewisely lin-

earized by Taylor expansion so as to design the linear optimal controls. These controls are smoothly

united into a single nonlinear feedback control by the sigmoid type automatic choosing functions.

Performance of this control greatly depends on the approximation of the given system. This paper

is concerned with an improvement in the error bounds of the function approximation when designed

the sigmoid type automatic choosing control.
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Eys[AF£] | 056 | 0.89 | 1.11 | 1.26 | 1.37

5.1.2 HBIEBICHT @O LE

RV D f(z) (BT HRERR OSBRI E R
Xd DA TH D20, HEIREEI T 2 HEN+5T
e, = KRERRATIH ITMZ (38) ROH
WEIR o IR O R E 122 0T, O LA EIFE
T& D, R2IBANEDOHEOHELRTHD,
=72,

d =max(|aiy1 —a;| : 0 <1 < M)

X1 =(ai+ais1)/2 (0<i< M)
M=4

ag = —0.1

a; = 0.1

as; = 0.9

I, =1

A=0

Q==

5.2 U ITRT HREBAXDOLE

U AT DA HEGERRR B, 1% f(z), g(z) 12
B9 DRERA X By, By & W EH STz, E,AD
HEE T G2 Anb ULk~ TEREIND, &3
~51F. BHO UKL M =2~ 5DGE0O#ER
RO EETH D,
=72l AR

D; =[(2t—1)/2(M + 1),

(2 +1)/2(M +1)] (0<i< M)
ThHD, Flz, &XTF A —21F
U = sup{|u(z)| : z € D}

Xyu=i/(M+1) (0<i<M)
=1
=1
Q=mr
N=S5=10
LT 5,

£33 U=6RKORERFAKX
M £, Eny Eng
2 | 793 0.33 7.60
3 | 687 0.24 6.63
4 | 6.24 0.19 6.05
5 5.85 0.17 5.68
#4 U=10RERRK
M E, E,¢ E,,
2 1.60 0.33 1.27
3 | 1.34 0.24 1.11
4 | 1.20 0.19 1.01
5 1.11 0.17 0.95




K5 U =02K0OFERKL

M| E, En; Eyq
2 | 059 | 033 | 025
3] 046 | 024 | 022
41039 | 019 | 020
51036 | 017 | 0.19

w
w

2EE
FEmBEE L LT
-
Ebf + TEbg +1
AEAT D, L. 1. f(z), g(z) |
WRAD By, By, %IEIES
DEATHD, w

PI = —wNM

REBAKXISHD GAITELH/INTA—

B
FLOIFIER LT 5 10
EUCTEE SV
%KN%%EhTétbmiﬁfba,M\N\ﬁ

HECE : 30 .

P, =0.03

#6 WERENRTA—F

M s as aq as N PI cost,

2 1.57 - - - 18 0.26 3.40

3 1.40 2.41 - - 19 0.26 3.36

4 0.81 | 1.51 | 2.21 - 17 | 0.33 | 2.22

5 0.68 1.53 2.29 | 246 | 17 0.30 2.36
6 HEMNE

AFR LT, 7B FRIH BRI (0 5
FHEOT Ll AR 2R AT 21TV, PABGRELEE ZE O ) /L A
K%Téf#@ﬁﬂ@&?*owf¥%LL e
Bz k0. HEROBERMA L 0 ARREERN A ORE
mrﬁ% VAT, T ORS AR UL IR
W L b DI EEINTA I E b S T, L
& v, AgmEIEEOREMERRO —friE L LT
ABERREIDEDNTHD Z LRI D BN,

BB 0 \ZET DT A= FREN, 2O E
AWT GAIZ XY ERIEIC e ST,
F6IL M =2~5FEEDHED GAICL 5 R/ ZE M

TA=HETHD, ZTHIZL Y, RO PIDVE

b RO 2R Y EIRM = 4 AT B, D@ S T2 PRABBHRRIC o

U ag, a1, anrs VB LTI o LT | ERFS R ICEE. Vol.121-C, No.11,
ap = ~m/2(M + 1),a1 = w/2(M +1 pp-1763-1770 (2001) )
s = T(2M + 1) /2(M +1) 2) HH - TGAIZ X2 B EhimH Gl oKk

Tl D, EIET AT & DR A~OEMICET D7) Rk 1L
R0 = (@i +an)/2 (0<i< M) EE OBEBANTE BEITEMAR EXEFLYF
I =7 " &t
N =1 3) m, /\%‘K }\?f fal s To 7 A REE Ehith
Q= HBEC 30T 2 BAEOIURRZE IR R O — e | 19 9]
N=s, SICE Ju/H x%{sa%{ﬁ;, pp.51-52 (2000)
T=0.24 4) fs’i HLOAES, B T A BRE dhith
w — 0.0003 FEIR R OREIE ) FIZHOWT) SRR 13 HFEHE
O = diag(20,1) X\&M“f"—l’/\jb W34k 2, p.294 (2001)
R=1 5) A. P. Sage and C. C. White III: ”"Optimum Sys-
I  2(0) = 0.5 tem Control (2nd edition)”, Prentice-Hall, Inc.
R © ¢ = 10(s) (1977)

Fh. Ao, GA BATEORE T A— 7 T T & 6) D. E. Goldberg: ”"Genetic Algorithms in Search,

L7,
fEA% - M =30
CFHDOES : L=8
RXHER . P, = 0.8

Optimization, and Machine Learnings”, Addi-

son Wesley Pub. Co. Inc. (1989)



