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A Study on the Design of Generalized Feedback Predictive Controller
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Abstract

A conceptional framework is proposed in which
a general feedback predictive controller is
taken to be a feedback interconnection of
controller and GPC (General predictive Control).
Numerical example are included to illustrate
the procedure and to show the performance of
the control system.

2 =®BdAe Fo47 Aojudol Myl AL
HES FHU Feol &3 A g, oAl E
E9 FxEMY 4 -&Y zdgez Fx
AlA AL 5 e Ao7IE HAs7 s,
A AA7IE olf3ld Aoy o5
AFog 23 F e GRS L AL
, AL NEE Ao FRE AT
7] $18) 19732 Astrom3 Wittenmark7H1] A<t
& HgA (A7) FxA)o|E8E FHEsg)
HEAE TUFT AT HZArE MY
$E Z FANAY, 27 FE2A A =
2717 e AE& FHrgd. o AF B
=& JHAE7] YA 19873 ClarkesH2] A o3k
gutst o FAojo)E g 7o R I HAF g
g o F A7 g FAsY MHE A=y

=

ko

Io. Aejz] 4A

L. # A o7]

AA 7l AR FA EIES EFN5 9
ggste Z1EdEAtole 2Ad) Ao}y o5&
Tt Aojdjde AojYH oz Ao}

BAEHE o83t Aorle o5& T3}y

57

EdE

A% ABACI/|E AASH, Atse A
719 FHEE 29 19 dehiic,

Aol7lel FRENE WA SAEY JPo) o
d9 4P ¢ AdYdAe 4o go| ¢
e,

I¥ 1. A8 Aolrle BE2XHE

ulk) = ¢ 1
A7 Wk E kAA AYHold. zym
dBZY AAYY w(Bt SAEY &
g ykt+1)d BAZRY TAes Fugs
k) & eyt zol 248,

2y — Wet])

e = o) 2
g7l wk+1) & k+1¥A SdE 29
ojt},
238 Agds A S EHA J)FAY
ARZEE kAd 23 Ao UY u(kE o
3 Zol AL,

wp = A

u(k) 3B 3)
a8lm Ak yk+l)Z2E k AR 23



o e 93 o(k) & Foh
k) = Hk) — wk+1) (4)

e(R) & u(k) 288 b WA 3% A7)
oI5 (k)& olAist go| Y.

Xp = 42‘(;)1 5)
k+19se Aol7] o5 o(k+1) e AR =
H1,

k+1) = (kb 6)

EH1EAY Ao 98wkt e e
o] oA,
wlk+1) = c(B) e(k+1) %)
474
o«B = AR~ A ®
o]k,

2. A HgA

Atd ATAo dmaFe BHE B
8 HAeA wHos =959 42 HA
£ &8 RS FAH s A 27
& w/lESGE AHgsted kWA )FAE HA)
st k+18A EUE 29 ozRY wWhHE F
3o AP HeAolr)e FTHEE 1Y 29 g
wlch

- Lo
2o Calculation

o Bk

arameter
Estimation

3™ 2. AE HEAN7] EEAE.

EAES} thgd $49) o S4stdcin 7}
A 84 [L3114]

Az DY y(B = B(z™Y) u(k) 9)

Al z7'e daAe Az H B(z7h
& tgH o] Aoy

A(z"H=1+ a2z ' tayz 2+ +a, A10)
Bz =by+ by 27 + byz7 i+ + b, 6117

a8 AH10¢ AUDAAM g89 238 =
goha st

(i) n3 me& ¢z Yo}

(i) A@™hH# Bzhe Hz a
ojt},
EAES WARST q;, b Y99 #g& 7A
o w2 gk olgtn 7hA e

degB € degA (12)
Aq4714 n = degAv T3 A9 Agolm,
m = degBt ¥4 B9 x40t}
HaAs FAAA BdEe g 2(3-18)¢
Hashste Aot

V= “;‘1,1 ke Xp) (13)

A(13)NA e ohg3 o,

e(k+degA) = Ay(k) — Bu(k) (14)
I AE JISAelt. A(9)E usH ol
[2aai=3

W+ 1D+ ay(k)+apyy(k—1)+ - +a,y(k—n):
bore(B) + byuk— 1) + -+ b, u( b— m)

(15)
A15)NA wiARS FAuE g9 3 FHHE
#(R) & T3 2ol THFT
6 = [a 22 é; ?’\0 ’b\l 5;] (16)
¢(B)y= [—(B) —y(k—1) - —y(k~ )
w(k) Wlk—1) - u(k—m)
a8 8 HxAsPor FAFE ufdAF
F49e 69 HAYE (ke et 2ok
0(k+1)= 6(k)+ P(E+1)¢(k+ 1)e( kK1)
o714
e(k+1)=y(k+1)—8"(RDe(k+1)  (19)

o]



P(k+1) =[ P(k) — P(R$(%) R(B$T(R) P(k)]/420)
ol
R = [2 + ¢"(BPBR]™ 1)
olth. 2Hx: 29 2004 w(h) & Tl s
¥ HaAsPor 24E vAES: 24 4y
g AAAE $(H)E e Tol Y.
Q= [aa\zaa’b\z b’;] (21)

Mt D=0 —y(k+1) =B —(k=1) ¢
= yk—n) u(k—1) - u(k—m

A@DFH H2)dA ke T go] 7g
F Atk
T

AHESE iR S uhy
(Forgetting factor)& 7}A&

ol t.[1]2](5](6]

e A%A BAAS
8 A2A45 3y

3. A Gurs o= R017][7]

At AY PR Lme)F 27 FzA
FEddEs 1A3y] Y8 gurE 4= o W
oz =089 A3)e u(k) & o] oA
Addd. A% 9dvg &Aooy TyzE
a9 3¢ YR

€ ik ydaly
echeny = 2o Plam L -
+
o

a9 3 A Gt dFHA Y] EEHE

dutsl dFA07)E g 24 J)yte s g}
Az (B =B(z™" u(k) + C(z YD A24)
A7 k), wk) 282 WHE 287 ¢
g 81 gad gFgolnh A(zY), Bz™h)
283 C(z~!'Y= Backward shift operator z~!
2 o]F thgajo)r},

59

4=1-z"" (25)
dug dEAorle Aojdye tem ge
B7t FeE HasgozA dojAd

N; N,
J= 2 L5k = Akt D1+ 2 L du b+ O]

A71M Wk+jfe EHA ARAAM olgyw &
Ae Y483 29 A8 Jwoz #HM k+HA
g d%8 Yot HhHe HARA oz, N,
N, 233 N,& H2 €239 g o289
a8z AoEY ot A=0E HEE =747
£ Aojo|t},

N;, N,, N, 2832 A& 43 o &Aooy
o w7 W0l

mee] A T8 dulk+Xi=0,1,... N¥1)
da A FrigieE HagFgo A Aozt
2u(B={10- - -00(GTG+AD) " GT(r<2)
q71H GE O Zo] Fojn,

g N -1 & * 0
gn 8 0
G= . (28)
g ny-1 & M- N,

r=[Hk+N) Kk+Ny+1) - Hk+ N,J29)
f=IRk+N) Rk+Ny+1) - Ak+NES
A71M Ie @9igdolt, 88 Gy ik

29¢ge  @olxm, Ao AFZ  Azy
B(z™HY/AGETY wk—1¥A 238 499
Sy,

0 =29 49 R 24323

AR AG Aolrl ¢nAEFS @Y A
g EIE ddPe W $&He a9 3-29)
ey i o

Hke+1) = 10 u(k) (31)
ol AA7|A 27 48 Zo] FFAMNE HhE
AL 4 FAE 29 y(k+1)7 ¢AE )
FAE AL FZEE 32T + Y



3" 4 4@DA HEPL | A
A7) &,

agn A Gz 4s5e Bl
8 14 A SAEA @Yo 4859
$9e 29 5, 6 79 YEAQL.
Agd TdEe AgPLE 43 2o

G(s) = —Osl—f—eoo—é (32)
A@E)e ARGl H RYAPS 7] 94
A(GDE Inse) WEY ADOZ o435 # ol
=1

o S

71 4
R

y(k+1)=0.8607y(£) +0.0792u( %) +0.0601 24 £~ 1)

(33
19 59 S92 HY /1E Mo $dsiA B
3t EAdANA WEHE #3Y + A

25 32 HEHRE W AY A7)
+H.

2™ 6. 4G HEAE Ay AR
HE&AM7 &7

1Y 69 AF FEAAA SQAN V1 A
Aol & FFHe A ¢ £ Yo, A¢
& AG gAY Aojrlg MAYE W B
Afe 234U Asxe zdol ¥ Yo, 19
U REXdezt EAd

.................................................

..................................................

..................................................

................................................

Y 7. 433 HEHe de A Yus}
dZAel7) &%

3 79 AL Qs AF Aojsle gue
FEFY ol B 2FUL BIY 5 ok
E 1o 3747 Aelrle ARARE Wass)
oo AE Qus AxAANt 58 BRAA
He ge dedn



E 1 4@ HERE W 37H] Alo)7)g)

AR 9
A3 7 7
H & A o} 7] 84ms AF
ey
{
4.3 4917] blus e
A% un
o
qEAjely) | 100m 3
N, 2E
¥ =EoNE BdEY TR Q- 23
zA%oZ FRNA AEY & 9= AojrE
4AG] Aa), QA ABA]E SE el
Aol7e o5& ABoz 2AY & Y= U3
H2e AFFRAT, Aol BHL YA

71 #isl HE Aol At Ao olEg =
Yot AE=Pge JFL AP dozq
A7FAE AGAA7Y T2 ¢nIFL A
¥, WA aga AFgelgez g A

g OME} HAY N2gdlE 48T 5 3l

V. 3283

[1]. J. Astrom, B. Wittenmark Adaptive
Control second edition, New  York,

Addison-Wesley Pub. Com., pp.
1995.
[2]l. K.S. Narrndra :
Theory,

1-561,

Applications of Adaptive

Systems Center forSystems
Science Becton Center, Yale University, pp.
54-59, 1987.

[3] E. H. Satorius and M. J. Shensa : On the
Application of Recursive Least Squares
Methods 1o Adaptive processing,
Application of Adaptive Control Edited by
Kumpari S. Narendra, Richard V. Monopoli,
New York, Academic Press, DD.

165-192, 1979.

Inc,,

61

[4] O. P. Malik Adaptive Control of
Synchronous Machine Excitation, Microp-
rocessor Based Control Systems Edited
by N. K. Sinha, US.A. and Canada, D.
Reidel, Pub. Com., pp. 61-79, 1986.

[5] D. W. Clarke : Self-Tuning and Adaptive
Control, Holland, Microprocessor-Based
Control Systems Edited by N. Sinha,
Holland, D. Reidel Pub. Com. pp. 35-57,
1936.

[6] Astrom : Self-Tuning Regulators Design
Principles and Applications, New York,
Application of Adaptive Control Edited by
Kumpari S. Narendra, Richard V. Monopoli,
Academic Press, Inc., pp. 1-68, 1979,

{71 By Huseyin Demircioglu and Ercan Karasu

Generalized Predictive Control, IEEE
Control System, IEEE Control System
Magazine, pp. 36-47, Oct. 2000.

[8] D. W. Clarke, C. Mohtadi and P. S. Tuffs :
Generalized Predictive Control - Part 1.
The Basic Algorithm, International
Federation of Automatic Control, 23. No. 2,

pp. 137-148, 1987.



