mSCNARE (fn3X)

R 19 4EE AT KERELBRHMRE AT AMERTEHEIR ek 27 AHEE
AT S 07522304
K 4 A B&

(RIXOBFEIR, FOMERE () EHLTHREIDZZ L, )
MR T AU T AR IR R O T LB E D% S

F 4 A7) S HEEREERE S 2T ARV AT A OB RIS R R T A E M TR, ¥
AT DR T 545 ERHE OREBERE R T 2 REFRACHR S h, v oxtgs A7 ARH
EHEEY, WHNEEERTFCEAERXRATHD. COERIIRET 4 A2 U 7P F AT A
DT T IV BTER R R R FHE R IE L2 b O T OIGERE R O T (B E A) N2 ED
FIIIMRERMEERMT S RTITR BV, RSl HRE CHLBEE, EROZEMRITD &
DHVER R OFIEE & RO ME ITEMEIC BRI 20, IR OEE 2 FBAICHEY Z &1
LY, AL—72REICTEDAEERDS. HIENRIZBNT, HoMLOEERT AT KT
FREL, BY OREEEIEREENCED D Z LIV HEHROBARREE THEENICEL
—TFREREICTHILNTES. WENREBOA RS, BIEBIZ BT 5 0L Bk 7
A NE R EOBNREZDIEEREFBEAELRD, 2h b0 2 RIBORBMS EF5Z Lick
DREIhD.

REEMEBRRICE B AT LORBFEICT 4 R VT H VAT 5 (F 3P EEEE,
singular system, semistate equation, implisit system, generalized statespace system, F
GREGFERARRZ L) BH DM, ZbORAFRIIHEENICIHEOHEREFH > TRV —MICH
MTDHZENTES.

TF NVBTERHIER OFREE (MFCS) I3 RARIC X o THENRIEE ROREHFESRRE S .
MFCS [ ZPERIRIEDS 3 TH FUTIRFEF THIT, ko THIE S h L =F A A OBEE e (k) —0
2T B &9 RRRENETH 5. FEMRI MPCS ORIHBER O, 5 BBRA RS FO—2TH Y,
REHEFHEARESNA TS, TS L, BESEFRR LV EERRROFBEEICE N

LaaL72nib, BECITEL SAOBRBIRMZESICA STV, 20X THECIEE S
T, s, BEREEOSTICRATHND. LLIE, T4 VA NLVFHEBOE R, #EGERER X0
ISR EZ IO WO BEOFBEL RV 22510, HiEO%E, BomLzMoTws, 2L
i, BE, BESHTIET e ZEME, Tha s BENRD LIEWST « U VIBGE, T4 VIV
BBV EboTWA, Ebi, EFMFMRE LTORYVEWASELWVES, e xiE, 2% b




FREO P THRRFREEE IR LS. 2L, BEREROBHT — 7 3B
BORBAICRE SN0 THD. £0Y, BEBISHRICHT 2RI ER P EBEIC2-oTE
7.

T, BEEREEMIS 2T 50T SEREEA RBEIN TS, EIL, F o ro Y 7 HHkE
BFE] o AT L ORI LERFHIRNT, A SN TWD, LIALRRG, F A7 )7 2
W2 AT LOETIVIBTER R O/ L BREHIE 00,

BRSCTHE, 7 A2 U HHERERERERRICESICR L, BT VBREEHIEROREE
FEEL, BEFEETEOADEERLE, 7 MEEF 2 ZEAL, 2 BT 5EER
TTAOBERRBEEE CTHEANRICTE, RERF A —F 2R EICBIZ Lk,
HRBEER o7 VBRESEHR A EBR TE A Z & R BN BEEF-o TS,

AREHE T, ROFMFERHEE, REIRERTR 2T T7 VEHREIERANHET TE 5.

1) R S &) ThI b DL L, BRAEEEHRTS.

(2) RIEXSRILFHE, R THD.

@) VAT LAOREZELEPEETHS.

MRS THE, RARDRE Lo FIRIZE ST, EORFHE Z HgE R R 5 O BERERE R~
TR+ 5.

BIEIHERTHY, TF/BRRAERERT D L&, EISEOEBEHRE T LD,
I AT LB L, 7V BEHIEROERICOVTHET 3.

B 2ETIIT 4 UAVREER RO, BEEEER A T A ORI & 2 (85T ORET,
R AT L0V 7 7 HR, AT, "R ST oun T, BESEEE L AT A0
FEREEIATD.

B3R THT 4 A7 VT Z VAT AERERAAS.

BABTIIT 4 A7 U7 2 BERIFEIERTE R OE 7V RIEESIHR ORE EMAT 5.

8 6 BETIIANELE BE LT BERR R R O e T LB R OB EHI O W TIREM B,

86 Tt N MEEAMEBET S,

B/ TETEIR AR MEZBE LB R O E 7V BIEHER ORE 2h2 5.

BEOETHAMLONEE L LDD.

Lyapunov FiEXH < ETHL— 2D+ LG 2R 0nbh, B Goisnw i, #EL
TCVXTJAU)WjB«U(ﬁ?UDﬁF?‘E‘E LT AEBRIEHSEETHD. FNT, KGO EEOEE
W SRVBEIE, ®EF LIV AT AORNEREBOFREIC OV THRTE ARV, 728 241,
#ﬁ%%ﬁ;owfrnw%.x AL OEHIIMEZ 2. ZOBREIL, TEOZRBEH O
Lyapunov B EE - T, FONEREOE FULIZEATA - S IR THA. S OFEL L
T, y>l B, FERRF®HS D WIIEEER Lyapunovy BEE RO 5B 015,




mXNARE ()

TRk 19 EEAE KRERELEEHE AT AERTHFER MRS X7 AZEE
FAFES 07522304

R
K 4 2 R &)
.
i SCRE B Design of Model Following Control System for Nonlinear Descriptor

System in Discrete Time

Singular systems, also commonly called generalized or descriptor systems in the literature, appear in
many practical situations including engineering systems, economic systems, network analysis, and
biological systems.

Ubiquity of discrete time brings a mass of disturbance to the control system. At time when there is an
input signal, the control system could not immediately feedback influence of the input signal on the
output. The discrete time resulted in unpredictable outside disturbances to the system, and therefore, it
is the dynamic element that is hardest to control in the control system. Since 1950s, many scientists
have devoted themselves to study the method to overcome negative influence of discrete time. Some
studies have already made on design method for model following control system (MFCS) with discrete
time developed according to Okubo ’s model following control theory. As for control theory, study on
descriptor system has attracted more and more attention, and researches on the descriptor system with
discrete time have achieved plentiful and substantial results, but no articles about the control system for
descriptor system with discrete time have been reported. The paper studied model following design on
the difference differential equation configured by the control system, established input signal that could
automatically compensate discrete time of the system, and thereby effectively removed influence
caused by outside disturbances on the control system.

Model following control system (MFCS) is one of the control methods which can make the response
of control object follow the reference model, therefore, it is widely used in many fields however, almost
all of previous studies on MFCS are based on state-space approach and few studies of MFCS based on
descriptor system has been found, Tang first time elaborated based on the descriptor system MFCS
design method.

The problem of the discrete time has received considerable attention in recent years. Discrete time
as a source of instability and poor performance often appears in many dynamic systems, such as,
chemical processing system, biological system, environmental system, electrical network and power

system. Design of model following control system (MFCS) for nonlinear descriptor system in discrete




time and disturbances is discussed. It was proposed by S. Okubo for a family of plants with separable
linear and nonlinear part. In this paper, the method of MFCS will be extended nonlinear descriptor
system in discrete time. In this case, this method has verified by a numerical example and simulations.

A new criterion is proposed.

In this paper, we propose a design of model following control system with disturbances. We can
prove that all the internal states are bounded and output error converges to zero asymptotically. For the
nonlinear descriptor system in discrete, using the method in this paper to design model following

control system, all internal states are bounded if the next conditions are satisfied.

(1) The nonlinear function f(v(k)) is available.
(2) Assume that control system is controllable and observable, i.e.
(3) The invariant zeros of the system are stable.

The aim of the control system design is to obtain a control law which makes the output error zero and
keeps the internal states be bounded .

This paper is organized as follows

In chapter 1 the expressive force of descriptor discrete time and the previous studies on model
following control system (MFCS) are introduced.

In chapter 2 design basics of the nonlinear system in discrete time is described. This method can
deal with not only the systems described by state space model, but also those that can not be
described by state space model of which the algebraic equation is nonlinear. In this sense, it has more
wider applications than state space approach.

In chapter 3 design theory of the descriptor system is given.

In chapter 4 a design method of model following control system for nonlinear descriptor system in
discrete time is proposed.

In chapter 5 a new design method of model following control system in discrete time with
disturbances is proposed. It is desirable to remove the condition which is a constraint of design. By
using the property of nonlinear party positively, the whole system can be stable based on stable of
linear part.

In chapter 6 this chapter is the robust control theory.

In chapter 7 a design method of model following control system for nonlinear descriptor system
with robust in discrete time is proposed.

In chapter 8 this chapter is the conclusion of this research.

This is a topic in the future that the condition of nonlinear parameter which is bigger than ¥ >1 will

be proved and analyzed.




