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Abstract

For linear multivariable system with interference, this paper combines system decoupling control
and optimal tracking control to achieve system decoupling while allowing the system to optimize a
certain performance index and realize the tracking of the reference output system. In order to
help with decoupling, the differential equation on state is transformed into that on output and a
controller is designed. The optimal tracking is performed on the reference input introduced in the
decoupling process to obtain the optimal tracking control law. Finally, the decoupling control is
combined with the optimal tracking control getting the optimal decoupling control law. The me-
thod realizes the decoupling of the victim system and the tracking of the output, and optimizes a
certain performance index. The superiority of the method can be verified by simulation results.

Keywords

Decoupling Control, Optimal Tracking Control, Interference System

ZME TR G R R

MiEE, 2K

JUARIN R N 2B, TR TN
Email: 178575519@qqg.com

Weks H i 20194F3H8H;:; FAHHM: 20194F3H19H; &AAAHM: 201943 H29H

R

N THTMNEESZERS, A EERABRES UARNBERERH S SE—E, ELIUT RAWRHE
KRS, fERGUAEIETEREERRI, HNSEMUETRE. Bk, RIERFRTRENMI T

NEF|H: BREE, Pk ST ARG R R ATERIL]. 30 R85, 2019, 8(2): 106-113.
DOI: 10.12677/dsc.2019.82012


http://www.hanspub.org/journal/dsc
https://doi.org/10.12677/dsc.2019.82012
https://doi.org/10.12677/dsc.2019.82012
http://www.hanspub.org

VR, &Kk

BRARRT RN, Rt SR TER. RENEEIES SIS ERMA BT R
i, FRBBRMMERE SR RFIEFBREN S RIMREEH LSS R, [ARMEBRERER. &%
BT AR GHIER AR5 ER B, SRSt Rt ir A . E 0 A5 R AT AR % 5 VAR
A

XK ia
R, RILRERER, TR

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

ZiaNZhh 22 BT I T, SR KER 7 R AL S &P Nt &2 8] R AR
o MESBARGMPBHIZCRAEMA, etttz Fril, g el B R g2 A RS G 5t
NP AL — AN T SR

42 50 4FAR, Roksenbom Fl Hood [1]7EHR &5 & T 2248 S AR inl 1, A ATT/2 S Je AN A O AR
FVAE R B N B R SEERE IO N . 1964, Gilbert E.G.38& H Morgan [21f##% 7 @8, Morgan f## il @ {1 4% L
BARTE T FHRA G M B, il U N i A8 X G, A4 H AR B3 — MR N B UE
HES R, BT EEMAERN, FTU RS0 UL S EUR e R E 2R . W& RSN
H R AR RYGE 2 (A AEAE (R 2 M LA HI R 2, Dol B X Al ) B SR AR 15 0 iy, Al R GE vl
FEWE K, fERTEHEE 4. AT,

SCRR[3TH AR T RERR IR R J 17 st DA B — 65 P AR 770 O AR AR R e 4 R Gl LA I R G
HERGE AR, 88 T 5 IR AR AR 45 A e LR ARAR IS o SCHR[41 R B AR 1E Hi i 4 il () 7 vkt
G AT RS AME IR A SE I ARRE . STIR[S R FH B /N7 2P 0T R SRR G AT H0 1 S IBC, AT I8 381 b s
H 1o SCHR[6] AL R FH B /N 7 ZE 45 R AT ARl . SR 71900 T A 2%, IR AR 35 5 A
IR E RN — A0S0 PID #4185, UK ZIRFRE H AT 1M SCHR[S TR T H0 0 I 35 AN RS2 i 25 AH 25
A, SEDUERL H IR EIRS, AR B A ] o RS ) 2 AR R ) B R A — SRR M R
gr, RITERJRIRLeM: RATATININHZ 28 il il il 35, JRmd 2 2k 2 A 1 B 1, 2
BHE DA SRR ) 25 B AE — I 0TV . SCRR[OJBRG AN Z W 2 DK SUTRUI szl 77 ik, X Rtk
ITRARE, STHR[10]R: TR M2 fO kAl b, BRAR T AR MR R B 2 i, SEIRARRR IR [RIE, 42 17 R
SLRE 7T o BRI R R B AN TAL G B, 3 FRDRIR G R Guidb AT fRRs . SCHR[1 1 A B0 R 505
it G, Wit PID RGN AR R GU kAT R . SCHR[12] R R R ORI 1 AR /9 2%,
T AR RS B . 2 A AR s ) ik DA B IR I i, FRATT LA B, BARIX BTy vk T
SEHL T E RS AR, (ER ORI J 0 Tl 2 v, TEik 3R R 4 H 2RI v RE sk . BIAR T
WA FE B Al R SRR, AR R AR, A BG4 Tk ARl . Tl
TR o 2 7 E X RBAT AR [EI I, X 2% R RIFIIIRERBE /1. SCER[13 15 H T 2kt R4
(AL R ) 7 v, (B R FE BB T R 4RI R, & AR IR 3. XX AN R, AT
e T BATIMANE RGENRNMERINE . B2 ARG AR, B0 AR )

DOI: 10.12677/dsc.2019.82012 107 B 1RG5


https://doi.org/10.12677/dsc.2019.82012
http://creativecommons.org/licenses/by/4.0/

MR, ik

B 73 FOs FAE R BLRORE AR O BN FERERT DN, AR5 Beit AR mI 8%, R R GREAT AR . FRATTN
Al A RGO IR LB BRSNS, (ARG RUA B REFEAR A -

2. [EEER
RS 2R TR G NBA VTS R -
x(1) = Ax(t)+ Bu(t)+ Gd (1), x(t, ) = x,
y(1)=Cx(1)

Hrbx(t)e R WREFE, u(r)e R"NEHINE, d(r)eR"ATIAE, y(r)eR” Nt &, Hh
O<m<n,Ae R™",BeR”",GeR"",C e R™" $J NI N
RGFFEEB T UL KRG R

M

W(t) = A_lw(t),w(O) =Wp;

2

d(t)=Mw(r) @

Hr, w(e) AT ARGHIREHE, d(0) A TIARGN@mL I E. TIRARZLE 2 TWIN RS, JFH M

AT ARG -

HXTUAE RS, BATHFZERKI ARSI v(r), SSBTIRARGMBIFER, 5 R855HH v (1)

FERCRIEE EIRERGE €S y, (¢) AL, JHehSEhl y, (¢) b P& R G E
+(t) = Nz(1),2(0) = z,;
(1) = Ne(1).z(0) == N

7, (6)=N(1)
Hz(r) e R” RS H A RGN p ARG VR, y, (1) e R LRZMANERGI g S H 15
St R YL e T .
3. FEFRAEH
T ER R RG], BAHEZI AR TT FEF A BN R 55 T4t i 7 2
y(t)=Ay(t)+Bu(t)+Gd(t);
y(ty) =y = Cx,
Hor A=CA(CTC) €T, B=CB,G=CG , 5, ¥4 R G0 i MBBEHN u, (1) 45 j B v, (1) (i# )

“

Z A AT T, SRR I R R G (u (1) = 0) Fh2f i ANV AS R 5 7 /i AR B (B
A LB @) AR
y(t)=Ay(t)+ 4,y(t)+Bu(t)+Byu(t)+Gd (1) Q)

Horp A X AERE, WA FIOCE N A XL EocER, HhoRENE, 4,=4-4, 4, ANE
AL LT RHERE, AT UL AR AR R W A S W W, B =diagB, X AR,
B, = B— B, , BAT5E SCH I R 0] (KA A 520 o A A MR AL A BT SUS SIS BN & v(t) e R,

BT AR R 2

S (t)+Syu(t)=—Ky(1)+Lv(t) (6)
o, prgitid) s, LOXTAAERE, S, K N EX MATuRENF R, Sl IR S, 23R 7(5),
Qe

DOI: 10.12677/dsc.2019.82012 108 1RG5


https://doi.org/10.12677/dsc.2019.82012

Mrizds, ek

e

S(t)=84y(t)+S,4,y(t)+S Bu(t)+SBu(t)+SGd(t) (7)
S AT ()l
V(t)=58"84y(t)+587'S4,y(t)+ 5SS Bu(t)+S'S,Bu(t)+S,'5Gd(t) ®)
JEH B, ZEFR(6) I 13
BSu(t)+B,S,u(t)=-BKy(t)+B.Lv(t) )
@it T 5O
()= 4y(6)+ S, (8,4, - BK)y(t)+ 57 (8,8, - B,S, )u(t)+ S B Lv(t)+Gd t) (10)
R TR, OSBRSS, ROZIEPRE I S, S,, K A RS AL
S, 4, =BK
= (1)
S,B, =BS,
JU(10) AT AL A ik
y(t)=A4y(t)+ S BLv(t)+Gd(t) (12)
T HERE A, LUK S B L 3400t F AR, DRI (12) 3RSl T AN v (¢) FLR LM Y y (1) Z IHIRA
4. RMREFIEH

T AT B PR B H 88 1 Wi, & X A= 4,B=S;"BL,G=G NER12)= 0] fa s LA T 7 e

Tk
y(t)=Ay(t)+Bv(t)+Gd(r) (13)
ERRLLERGE(13), RATBFSHRAY (1), #4300 FHE AL
T =3I L€ (0)0e(t)+v" (1) Rv(1) ]ar (14)

BRI . Hde(r)=y, ()-y(r) NIRERRZE, O.R, ¥IXFRIEE WIBERE . HRAE R ER 2 1 5
W&, FATHH R R B BRIV (¢), S IERIRIR(14) e ISR/ ME .

EH 1[14][15]

P A AR AN A 2 A8 B R A, HAEA PRI S e — IR I 1 BRAR AR (14) T 1R 5 P i HH R B o

N
Vi (¢)==RB"[P(t)y(t)+ B (t)z(t)+ B (t)w(t)] (15)
Kot (1) 2RIk Roceari S B R
A"P+PA-PBR'B P+0=0 (16)
R (1) J2 Fik Sylvester HERERUY T LR
(A-BR'B'P) R+PN=0N (17)

P, (t) 52 TR Sylvester Hi MG T7 FE I ME— iR

(4-BR'B"P) P+ PM =-PGM (18)

DOI: 10.12677/dsc.2019.82012 109 1RG5


https://doi.org/10.12677/dsc.2019.82012

MR, ik

g G U(6)FI(15), FRATHT LATH 2 R S0 i B AR A A 7 il A
W (t)==(8,+S,)" Ky(t)—(S,+8,)" LRB"[ Py(t)+ Bz (t)+ Pw(t)] (19)
5. fhKE
BRI OTVE R R, BAT A0 RGEREAT 1 H L
x(t) = Ax(1)+Bu(t)+Gd(t),x(t,) = x,;
{ﬂﬁ=@0)

FRAGT, v=[x.x,] € R ZHAME RGN AR R u =[u,u, ] € R WEIRANE RS0 i
NEIE, y=[yn] e R WAKN SRR, d=[d.4] < RRAREHHETRIES. ZEHN
AN, PRI ONKERE, AT IR T2 A 4 B

{4 3 } {0.2 0.4} |:1 0} {1 O}
A= ,B= ,G = C= ;
8 2 0.8 -0.3 0 1 0 1
Ferp SRR 8D d (¢) RIBHAS R AT LU DU AR R G fitidk ok
W(t) = Mw(t),w(O) =Wp;
d(t)=Mw(r)
IR FHAN RS, w=[wl,w2]r e RPNTFIMAN RGN YIRS & . M M M EEERE, 7k, -0
R RN
_ [—0.4 0.8} {1 0}
M = M= ;
-2 0.1 0 1
FITFHA 28, Z TR E AT
y, () NZIMARGHZE L, S F RS RR
Z(t) = ]\_/Z(t),Z(O) =2zy;
y, (1) = Ne(2)

Heh, 2 :[zl,zz]T e R> NS HEMARGI “4RRESHE. NN NEEHEME, RATERE &S5 N
_ {—08 OJ} {1 0}
N = ,N = ;
04 0 0 1
FIZEHiH R4,

BAEFRATRT R B0 (20) AT HE, RIS D) FRA IR B R

04 0 0 08 0 6 20
Sl = ’SZ = ’K: ’L:
0 -0.6 1.6 0 1.6 0 0 2

(20)

FH L ERATT AT 0

iR S5 P A R
y(t)=Ay(t)+Bv(t)+Gd(t) 1)

DOI: 10.12677/dsc.2019.82012 110 1RG5


https://doi.org/10.12677/dsc.2019.82012

Wi, &9k

A (20) AL P REFR PR U R

J :% “[e (1) Q1)+ (1) Rv(1)]dr 22)

30 0.005 0
0= ,R= ;
0 3 0  0.005

0.1441 0
P=
{ 0 0.1129}
J%f MTALAB Rf#75#2(17), (18)A 713

p_[01171 —0.0005] 00057 0.0002
"1 0.0019  -0.1221]"% | -0.0004 0.0046

R fRFR(22), FRATTIEEL

RRAREERRIRITFE(16) ] 13

Pisa R a1 Ao s AR ER BR b R iy, DARCHLERER R 3, » &2 2RI R G y,

N
U\& y2r °
1
— = ——ylir
—y1
0.8 q
5
!
0.6 il
e |
>
® 0.4 H
£
\
02} |
\
\
ob N
02 . L L L .
0 5 10 15 20 25 30 35 40 45

I} H]t/s

Figure 1. Output y; and tracking variables y,, for optimal decoupling control methods
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Figure 2. Output y, and tracking variables y,, for optimal decoupling control methods
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Figure 3. Output y; and tracking variables y,, for optimal tracking methods
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Figure 4. Output y, and tracking variables y,, for optimal tracking methods
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