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Switching control of a classof linear M M O discrete systans

WAN G Jian, ZHAN G H eng
(Institute of M echanics, ChineseA cademy of Science, Beijing 100080, China Corregpondent: WAN G Jian, E-mail:
w jth100@sina com)

Abstract: A switching control method for a class of M MO discrete systams is proposed The switching control
method makes use of not only the system output errors but also the controllers states, w hich provides a reasonable
dynamic reponse The s itching control method needs less systam information and reduces the real-time calculation
burden The smulation results indicate the effectivenessof the proposed algorithm.
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2 max [PA7) [< 1, ye(k) wk)
LT ar  a, k> 0,
, , Izl < all z(O)Il + az (7
Pi,i= {1,2, ,S}, P.
IT,i= {1,2, ,s}, z(k) = [x"(K), vi(k), e (k)] (8)
I1 IT, (4)
P= P, I 11 2 (k) = »
- " Az@+ Y AT Blye(d + Biw) ] (9
Pi= {Ai,Bi,Ci,Di,Ei,Fi}, i= {12, ,s}; m ax |p(A_.) |< 1,

x(k+ 1) = Aix(k) + Biu(k) + Eiw(k),

y(k) = Cix (k) + Diu(k) + Fiw(k); (1)
e(k) = yr(k) - y(k).
= {G,H,J,K,L,M}, i= {12 s
vik+ 1) = Gv(k) + Hiy(k) + Jiye(k), 2
uk) = Kiv(k) + Liy(k) + M iyre (k).
'x R" u R Y
R' Vv R™ ,w RY
Y R’ : e ,
ak+ 1) = xe (k) + Xe(k). 3
Si= (I- bL) ! N : (1)
(3)
x(k+ 1) x (k)
vk + 1)J - A.{V(k)J ¥ B_i[ y"’J L@
ek+ 1 e (k (k)
A=
Ai+ BLSCi Bi(l + LiSDi)Ki: 0
H iSCi Gi+ HiSDiK; O] ,
- ASCi - ASD K Al
Bi= [Bi Bf]=
Bi(l+ LSD)M: Ei+ BLSiFi
[ Ji+ HSDM H SiFi ]
Xl - ASDM; - ASiF;
{u xI = max {|x,
i=1,2 ,n (5)
X = [x1, x2, , xa]' R"
Al = i:Tz","x,mzl |aij |,A R™"  (6)
p(+) e
1 (4)

[ (e 0< ¥Y< 1, A < ¥Y<
1 )
AT < (Al )= X (10)
1 E!
AT < d ATl - < X (12)
nn= Bl , na= IIBIl,
Iy = esks>%upll ye (K) I = o (12)
I w() Il = ess supll w(k)ll = B
(9)
IhzkI <
el z(on + {TJ—J (no+ n2f) =
aill Zz(O)II + a2 (13)
g
3
I1
P
1 f N -R” BF,
Co> 0 C:1> 0,
[o+ oS
f [ + f J > 1
(p)/| co clzl (i)
2 pZ 2 kp-li o0, kp
min{k [k > kp- 1,
Ihvk),e (K)I = f(p- 1)},
0 = v(k), e (k) . (p- 1} (14)
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ik , kp p
ki= Q
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{Pi, IT} = {12, ,s};
[(Vk+ D= GV + H Wy k) +
J (k) yre (k),
uk) = KKvk) + L (KyK) + (15)
M (K)y e (k),
vikp ) = 0, k  (kp, kp+1]
(G(K),H (k),J (k),K (k),L (k) ,M (k)) =
(Ga,H 0,30, Koy L a,M o),
ke < k< Kkp+a (16)
(2) IL
g= ((p- mods) + 1 (17)
'p N ,mod
4
1 {P, I}, P
Pi , Y ref w
f BF, (17)
2
1) T> 0,
Gi,HLIL KLLMD, i {12 s,
k= T,
(G(K),H (k),J (k),K (k),L (k) ,M (k)) =
(Gi,H,Ji,Ki,Li,M i), i {1,2, ,s). (18
2) V Lo, X Lw,
& L .
3) Y re w
k >0 ,ek) -Q
1, (6]
1 ,
{P, IT}, Pi , 2
(17) , T
Pi
1
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( Ps )
Pi:
x(k+ 1) =
[ a87 Q46 0 0
- Q14 Q39 0
x (k) +
0 0 106 Q8
0 0O - Q06 QO
Q02 0 Q 012
Q 03 . © + Q 006 (k).
0 - Qo001 Q 016
- 0 Q 012 Q 00
- 12 41 0 0
Y(k)—[ prat o0 Jx(k),
P2:
x(k+ 1) =
[ 09 Q47 0 0
- Q14 Q4 0 0
x (k) +
0 0 Q78 Q55
- 0 0 - Q07 Q2
02 0 Q 017
Qo3 0 | “ + Q 006 o).
0 Q 004 Q 012
L 0 QO00 Q 00
- 12 40 0
y(k):[ o 0 2 - JX(k);
Ps:
x(k+ 1) =
[ 106 Q8 0 0
- Q06 Q04 0 0
x (k) +
0 0 Q78 Q55
0 0 - Q06 Q2
(- ao001 0 Q 016
Q 012 0 o s o
0 Q 004 Q 013
0 Q 00 Q 00
- Q45 7 0 O
v = | e Jx(k)_
IL:
vik+ 1) =

1 0 Q1 O
[0 Jv(k)+ [ 0 oj[y(k)- yre (K) 1,

- 275 0 0 0
u(k):[ 0 ] 2}v(k)+ [0 Z-|y(k);
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vik+ 1) =
1 0 Q1 O
[O 1:|V(k)+ [ 0 a L—| [y (k) - yr(k)],
- 275 0 0 0
u(k) = [ 0 2JV(k) + [o ) Jy(k);
IE:
vik+ 1) =
1 0 Q1 O
[O Jv(k)+ [ 0 a J [y (k) - ye(k)1,
-2 0 7 0
u(k)=[ 0 25-|v(k)+[0 ) 61;|y(|<)-
yret (K) 3sin(Q 17k)
2sin(Q 1mk) wk) = 2, Vk
2 Q {Pi,I1} (i= j) APLIT} (P # )
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f(p)= €/15 p N.
2 (17),
y (k)
v (K) 1
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1 3 1 7 5]
/3 1 1/3 5 1
A= (a)sxsa=| 1 3 1 5 1/3.
/7 15 1/5 1 1/7
L1/ 1 3 7 1.
si= tj= 1,i,j N, ™ 2)
w = (03,00 10,0 607,
diz= Q 314,d= 0,diz= 0,
dis= Q 019,dis= 2 332,du= O,
dIs: 2 255,d15: 0,d51: 0,
dz= Q 105,d3 = 0,d»= Q 034,
dssa= 1 935,d2= 0,ds= Q 215,
ds= 0,dz= Q 09,du= 0,
d%= Q 333,dz»= 0,d%= 1 404,
du= 0,ds= Q 217,ds = 0,
dii= 0,da= Q 333,d= 0,
d= Q 026,di = 0,di = Q 089,
dis= Q 050,dis = 0,d5 = Q 016,
dsz= 0,ds2= Q 052,ds2 = 0,
dss= 2 244,ds= 0,d&= 2 667,
dsa= Q
3) (3
zilw) = Q 98,z2(w) = Q 432,
zalw) = Q 964,z.(w) = Q 474,
Zs(W) = Q 648
, X1> X3> Xs5> X4> Xz,
X1
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