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dw :
Jm — sz T M:::!
dt

d6

— = w,

dt
ﬁbﬁ?‘% X1 = G, X2 == W, X3 = sz/.]m {?%ﬂéﬂﬁﬁi'ﬁ_a y = X ﬂzﬁl Fﬂiﬂ_ﬁ E‘Tﬁﬁﬁﬂ
XN RIRB BB FR BT

%= Ax + By, + Bw, y=Cx, (1)
Hor
x = |z, X v, 17, (2)
| O 1 0
A = [0 0 1 } (3)
0o —1/T,T, — 1/T,
B,=[o0 0 K,]T,T.1%, (4)
B,=1[0 1 o 17, (5)
c=1[1 0 0 1. (6)

Tw=Ruu/KnK.s To=L/[Rs, K, =K,/Ke; w=—M./Jpn. vi A—5r BABIEREL, HY
RTRECEN R, <RERBN ¢, BEERE RS (DE L, 7R

x[(/i + 1)7] = Gx(kr) + Hw,(kt) + Hyw(kr). (7)
1 g2 Lis
G=¢e4"=10 gn gsl|s (8)
0 g32 f33
H, = (Srfﬂdt) B, = [Ay b5y ;131]T: (9)
0
H, = (Sr C'A:df) B, = lhy hx }132]?- (10)
0

AT RN EZR — R LB ELR T BN L R A, RE MUETVEBHIE
Lhr BB —HITEE R, XREN, ELRFREBEH v, SHOEEVLHELRRNER &
H # ZRIFE— N BEALER S R

v,(R) = u(k — 1). (11)
AR B RZE & 47 ®ICW &,
B A R(R) ARHEEELRED w(k) AMEREREL. 47T HERS IR AT EKILE)
SIREHORESRE, UERNEHSERIIABRSER. & (k) NIRE,

e(k) = R(k) — y(k) = R(R) — =.(k) (12)

5IAZFET Y7, N
Ve(k) = e(k) —e(k — 1) B e(h) =e(k— 1) +Ve(k), (13)
VIR(k+1)=0, Vw(k) =0, (14)

ER 3(‘% + 1): xz(]( + 1): 1'3(1{ -+ 1) H@_‘&Zﬁ%%ﬂ.;it(7)"—(l4)aﬁj?%
Vf(li + 1) = Vf(}\’) — gquzUt) — glstsUi) — k11“(1( - 1) T bllﬂ(li — 2): (15)
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sz(]( + 1) — gzzvxz(l() an gzg,ng,(/() + }121“(1( — 1) — hyu(k — 2), (16)
Vs (k + 1) — gszvxz(‘%) T gssvxs(i() + hau(R — 1) — hau(k — 2). (17)
EX—HFHIRSEE
z2(k) = ek — 1), 2(k) =Ve(R), =:(k)=Vx(k),
z(R) = Vx3(k), zs(kR) = u(k — 2), z6(k) = u(k — 1). (18)
H3R(13),(15)—(18), 152 R4

o z(k + 1) = Fz(k) + Du(k). (19)
2(R) = [2,(K) > 2:(K) > 2:CK) 5 2R 25(K) 5 2s(K) T3 (20)

1 1 0. O 0 0 0

0 1 — 12 T 13 by —hy 0
p=| 0 O g2 TR A, O (21)

0 0 32 33 — Ay A3y 0

0 0 O 0 0 1 0

0 0 0 0 0 0 1

I RE()RELUTHA:

1) ERMAETRTTEEREFEHNRARGENTDHNERHEIER, B, BN—TREEE
u(k — 1), BEEENHEI REH. TE.-HAZ (19) ZA4RMLBHEZBITRERE
s UL B 5l 5

2) BT XFRRETE, BHlEFETHEEE—NROIHT, BERAER T AR
KB T REREAS . WET RARESEE;

3) YO {RIARIA] AR e AL R IR 1T 2 R, B BRI IR T B IR R EZ S AR A KR I3
il .

N —RRRPLE RIS A T

REQ)HBHETE (k) ZTAREX
— U, <u(k) <U, (22)
W, Un AREPEER. REOMERERIRA

J = I{Tim Z {e*(R) + gV e (k) + rd*(k — 1)}
7P k=1

= lim > {z7(k)0z(k) + ru’(k — D}. (23)
k=1
Ao
1 1 0
1 1-+4
0
0 = 0 > (24)
{
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g r BNERE. EHEETERTEIA Ve(k) TIEA T B Em N EY & .
XA BEHITEAEFNYIERNEILBE IR E, S AERNY R —ME R BAYTR
RN ARG SRR AR ELAEHAE. B
, _ “(1{) - Um) u(‘lf) = O:
’ (]t) {“—“(1{) — Upa “(l() < 0, (25)
A s IR (22) " Lk B ik
v’ (k) <0, (26)
TR, M RetaAR J RTDLIET 5 J™
J =17+ rplim DTk — DV, (27)
TP k=1
T\ H
0, o <0,
I(”)={1, v >0, (28)
Meetets J BEIERERE 1Y), Rt .Z5NEMNBFHIERE REY, BHHUTEHEAL
L RHESoERE. itk A5 EIERE RN BRI TR IEE T IE%
PR B RO BEFE AR T R IR Ik B ge e bR, Rl S5 RS0 (19) 1Ak H R 26
TRARIE X ARER BB ERSHN S ELEREBLARBTE TELZITREE.
SR ENI R, AR »r BEEE T/ AWMEBARSE (26), rm NERER
*. Pl ZEGHEBAFE r =03 X107, r, =400, {fF rm» > r. EXPTFRHBETE
REfER J R H T Wi*&ﬁ%%‘f‘hﬂéﬁ%
Ji = lim S & (0 03(K) + rk— DY, [4(B)] < U (29)
>% k=1
J» = lim Z (2T(R)0z(k) + rulv'(k — 1D}, |u(R)| >U,.  (30)
. XM REYE JFfr LR L REERE(19).
1) ¥4 |« <U, &, A5hEMRI#ER19)F(29), 7] E
u(k) = Kz(k). (31)
XEREEE K = [K.KKKKK] & K() BIRaAE, A TH —4HiBERANHE
K(l) = —[D'0(l — 1)D + »17'D'Q(l — 1)F, (32)
O0() = 0 + P(), (33)
P(1) = FTO0(1 — 1){1 — D[D"0(l — 1)D + r1'DQ(l — 1)}F, (34)
P(0) = 0, (35)
K = %imK(Z), (36)
— K.
2) gl H(k) = U H—J- i_jl 4 (‘%) = “(&) - m '? ]ZE‘I*“&%%,EI?W
Vu(k) = Vv'(R). (37)
Z B (15)—(18),1 o % «, F(19)F1(30)2E Bk
z,(k + 1) = Fz,(k) + Dv'(k) (38)
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Al
2= lim > {2{(0) 0z () + ralv'(k — DT} (39)
k=1
.
zl(}{) = [f(k — 1): Vé’(}(): sz(k)a sz(k): U,(]( — 2): Uf(k — 1)]T- (40)
RZIA IR (38)F1(39), 7] &
v'(k) = K.z(k). (41)
BEARAT(37),5
u(k) = Knz,(R) + U,. (42)
oA
K, = 113; K,,(1) = [ K, ,K KKK msKms 1 s (43)
K, () =—[D'"0(l — 1)D + r,17'DTO(I — 1)F, (44)
0() =0 +.P(1) (45)
P(1) = F70(1 — 1N{1 — DID'O0(l — 1)D + r,,17' D70l — 1)}F, (46)
P(0) = 0. (47)
3) ¥ uw(k) <—U, i,AEE
v'(k) = — K.z,(k),
, u(R) = Knz:(R) — Un. (48)
IHh fa s £l B
K.z{(k) —Un, u(k)<<—U,,
u(k) = Kz(k),—U, < u(k) < U,, (49)
K,z,(R)+U,, u(k)>U,,.
(49 KHRIBRRESHN T REMRE. BESELERERNL, FARFARBEHEEIERT
B/, XERRV X J s XMt ARREMERILE.
=. z= f
Y T, =0.095 &, T,=0.008 #, = =0.01 #, K, =152 §/# - k. H

HREG)—()F(8)—(10), A H H

1 9.83609 X 107 3.99490 X 10~
G = {o 9.95527 5.58627 X 1072],
0 —7.35095 0.25693
H, = [1.89349 X 10™° 0.516723 84.9182717,

H, = [4.95664 X 10™° 9.83609 X 10

BURZRR » = 0.3 X 107, 7, = 400, g = 0.4,
K, = 69.7218, K, = 292.919,

K, = — 2.38054 X 1072,

447032 X 107%]%,

K; = 285902, K;= — 1.58902

A

K, = 4.98499 X 1074,
Ko = -

K, = 9.03321, K,;==
6.49308 X 107, K,;=—0.984125,

0.815311,
K. = —5.71528 X 107°,

HK(32)—(36)F(43)—(47), FIELHH
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2) IO EREBEN REREAE;
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A MICROPROCESSOR-CONTROLLED SUB-OPTIMAL
D. C. SERVO SYSTEM

FEng GuonaN CHEN JIAN’GUO
(Beijing Polytechnic University)

ABSTRACT

In this paper, inequality constrains on the control variables of the servo systems
are treated by integral penalty functions. A sub-optimal control system synthesis me-
thod suitable for the microprocessor implementation and a practical example are given.

The simulation experiments on digital computer have proved that the synthesis me-

thod of rapid servo system controlled by the mieroprocessor is effective.



