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Abstract

It is difficult to realize precise control by a

fuzzy control scheme alone because control signals are

derived from fuzzy inferences, On the other hand,
pole-placement control can offer & precise control to a
a VSC(variable structure

known system. In this paper,

control )scheme is proposed, which is an attempt to take
merits of pole-placement contrcl and fuzzy control.

On the vicinity of the reference point the pole-
placement control scheme takes over the role of the
fuzzy contreoller to improve the set point response.
I. A e

o] HAMAE 4t Folol W A&e] Ha drh
HxAol7le] BAL “IF-THIN-"22 EWEHE ARy Az
ural g Abgste Feolrh. AT, MMzl dA ¥
& ofa MAEz ¢z oo Ha Aoyl & FE
engine) 2 % E A H  gi(quantized

LIRS

7)1 #(inference
value)& Aol (fine control)& ¥}7)
YEr}, o, Jufx] Aol 7| (pole-placement control)l3!
dots o] ML 2R FHe] UEF Aol
stetolel B2 A8l st MY A2PE FEYLE
A odg Aolg ¥ + Adrh

2 =R FmAAeizigt A ZEE

ol @stod 7pH 2 AojxjA¥ (variable structure control

AlFER

fir
fr

system) & 743ttt 7] &2 (set point value)oto] o2}

7t & A% udg Ao F4E 1A HAAMINE o] &3t

156

Gi-Joon Jeon

of Electronics Eng., Kyungpook National University

ol M A o|(coarse control)§ stg.om, HAlale)o iz}
ojgl A3 Rt 3 A9 Aol Z|Q Jujx Aol
& 47 vl Ao g stdrl. s FuiA Aol
Diophantinel3] g slo) sj2 e 74 spsdc

I. o A=
1. FuixAolzle] HA
Fold FFol thg Pol YU ¢&Y mus 5@

"otz sHd shd 33 mye

Bp(s)
Gp(s) = (1)
Ap(s)
old, 7|4
Ap(s) = ansM + an-ysh-l + . . . 4 g
Bp(s) = bms® + bpgsm-l + . . . 4+ by

olck. 9 FHY REdolx Ap(s)®} Bp(s)=

b

Mg

f

(coprime}o]il, 2} Tigtrle] x4 nnl @3 Q= o
7178 ek Diophantine W B4l 7|28 ot

SELE thgat ol Hojsig Fgsiart.

=
AL

3

Fujx)

R(s) U(s) = T(s) Yr(s) - S(s) Y(s) (2)

o471 R(s). S(s), T(s)& #Hol71§ T3t tiyao|d,
Zzke] A9 J¥g Uls)zl gl

Gp(s)E Y(s)/U(s)o| B2 (1)l

A4 i, J, kelrh

Ap(s) Y(s) = Bp(s) U(s) (3)

olol, A(2)F U(s)ol thal Belstel A (3)oll chdsid



T(s) S(s)
W(s) ¥(s) = Bals){m == Yals) - —— W)}
(4)
olth. ¢ A(3)2 (4)& Felstd ch&a Yt
Y(s) Bp(s) T(s)
(4a)
Yr(s) Ap(s) R(s) + Bp(s) S(s)

AN AAIE PP iy R(s)ek S(s)& g
< Diophantinel3] WA g Eo 7% 4= glcl.

Ap(s) R(s) + Bp{(s) S(s) = Ao(s) Am(s) (5)
o] Ao(s)i= W&7l(observer)?] crigAolzn, Al¢g
< BEIY So] wiE3 o] FAA HEF Fyrl (2]
Arrarel Mol g f18] A(5)E WHPeHE B3

r
d[] - .
s
old. o71M r, s, di= R(s), S(s), Ao(s)Am(s)2] AFEA
ol Fojxl tigzt & HEjoln
r= [ rr, peet - r 1T
s = [ ss gs-1 -, sp IT
d = [ dd dd-1 ., dO ]T
Ve o2t 22 Sytvester(4] sidolt},
—_— a.n 5 m T
an \] i~m+i1
I bm _+
. bm 0
aj : . i+1
— ag a1 an ; .
by
ap bo b bm -
i+1 bo X
0 ay ; 0 by
4L = R
! i+l | i+ |

157

4 (5)& 4 (4a)el chgdsta
Y(s) Bp(s) T(s)

= (7
Ao(s) Am(s)

Yr(s)

oln, {3te WFZo ALYUSE Bu(s)/An(s)2 Bsta
chgst go] uvehd 4 olch

Y(s) Bu(s)
£ (8)
Yr(s) Am(s)
HEze] A olFE 1E FFHIAL], N (B)H(9)E
3
Bp(0) T(0) Bm(0)
= = 1 (g)
Ao(0) Am(0) Am(0)
of Sofo} Wrh. Het: HFT2 dWE o] HWY FAE
2} gz ARk,
Bm(s) = Bp(s) K (10)

olm, 7] K dgolth. A(9)olA Bn(0)=An(0)o] 22

$l A2 An(0)=Bp(0)K} Z3, ol& (9)of ctiysid
Bp(0) T(0) Bp{0) T(0)
= (11)
Ao(0) Am(0) Ao(0) Bp(0) K
oind, ¢ A& Kojl thsf Hestd ch& Po] iiehd 4
qlch.
K = Am(0)/Bp(0) (12)
¥, 2 (7),(8), (10) 2 4¢
Bp(s) T(s) Bp(s) K
= (13)
Ao(s) Am(s) An(s)

oim. # A& T(s)ol cish Helstxz A(12)9 K& uid
3t ohgA T(s) ch&zt gk

T(s) = {Am(0)/Bp(0)} Ao(s) (14)

I 12 918 Juix] daFo2HE 2 AoisY iy

HEE 748 Al2"dE& uetdoh



Controller }

- U(s)
>®———> Gp(s)

S(s)/R(s)

Fujx)Helsle] EHUE

Yn(S)

——) T(s)/R(s)

=

a9,
Fig. 1.

Fux dnELR HojJE FEHNAE B, F4

agatolel AGUSLE AMBoRH R3iit FLSEHR
e +dstE 7HE ¥4 4 k. JEASHA Aa"lY
Mg 23 1014
Y(s) Gp(s) {T(s)/R(s)}}
= (15)
Yr(s) 1 + Gp(s) {S(s)/R(s}}
olnj, 237t UNEAE B¢ F3t Lis)2t &9 Y(s)Atejd]
At ohgt gk
Y(s) Gp(s)
= : (16)
L(s) 1 + Gp(s) {S(s)/R(s)}
AN (15) 28 9 A2
Y(s) R(s) Bm(s)
= (17
L(s) T(s) Am(s)
olH, 7N T(s)7} Aoz Ry Wel Hold Fof 2§

7HAeg wEs Aol 2 F354& vehdcl

2. HaiAMo 71 HA

HA A o}7) &= 19659 0|22 Zadeh 47} o2& Mg
olNE o) T §8o] Wis VYHI gon, §3 v
A% AaY 9 ARy 2Yyly ¢ £ g TP 22
22§ Uehiz Hx Hoire A& 32
s Ak ey ¥eeh Hal 222 o 23 HHojok

glct. = a8 2

Block diagram of pole-placement contrcller.
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Fig. 2. Structure of Fuzzy controller.
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(b) variable structure controller.
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