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cu(z )= 1, t=0,¢t=T, t= 2T, ... y(0)= go, y(T)= g1, y(21)= g
s y(iT) = gi, - i , &i , , N (Z
):
y(')= got g1+ 4 gvi= G(). (1)
Au(k), ,
: 1999-12-10

(1956). , . ;
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32
y(k)= G(Z_I)Au(k)=j§gj Au(k-j). (2)
1.2 [y
> , .'u(z71)=
I/(1- z_l), t=0,¢t=T, t= 2T, ... :y(0) = as’y(T): aT R t= NT
’ fan =y (o), (Z ) N+1
J/(zil)= ao + a) '+ ot anz. (3)
Au(k), , Au(k)
Y(k)= ab du(k)+ ai Au(k= 1)+ -4 ay Au(k= N). (4)
1.3
Mz )y (k)= B(z') Au(k)+ C(z') o(k), (s)
(k) du(k) o(k) A1l

A(z)= 1+ a1z71+ a2z72+ ot an”zf'l“, B(z)= boz71+ b1z72+ ot bn,)zf("’fr 1)’

C(zfl)= 1+ c1z71+ czz72+ o4 cn"z’”’..‘

1.4
x(k+1)= Gv(k)+ Du(k)+ Fo(k), ;
y(k)= Hx(k)+ dou(k)+ foS( k), (%)

, Xy W ,G D F H dyfo
2
2.1
Au(t), (2), shu(zl)=1/(1- 21,
y(Z )= (got giz '+ ot gad )/ (1) =
-1 -2 -N
go+ (go+ g1)z + (go+ g1+ g2)z 4+ -+ (go+ gi+ --gN)z +
-N-1
(go+ g1+ -4 gN)z  + - (7)
(7) (3 .
ao = go, a1 = got g1, -5 AN = go+ g1+ -+ g,
ai=j:20gj (i=0,1,2,...,N). (8)
al* gi: g g0= as s glz aT _az;; °ty gN: a;\_ a;ly

8i= (L}; . a}:’l (l: 0) 1 25 N)) (afl: 0) (9)



O L 0. (8 (9 a a
@ : g0= 0, ao = 0.
® d,gi ai (i=0,1, .d- 1) . (8 (9)
2.2
; (2) (35, 1
y(k)= ﬁ%m(@: Gl Au(k).
G(')= %A%l (10)

AN Y= (1= ) (14 ai'+ ot a2 = 1+ a2+ a2+ ek anenz U0 (1)
(10) (11,
(1+ amz '+ ai’+ -+ Z,,a+ 2T Y) (g gaz sk g = bot bir '+ b,

g1= bo go= bi- ;lgl, g3= bo— zng— Zzgl,

i-

gi= bi 1—_],:Z;E,gi_,- (1<i<WV). (12)
Ji> L bi= 00> n4 1, a= 0.
, , N> not mp+ 1, (10)
, G(z_l) ne+ np+ 1 ,
bo 1 00 .0 0 0 0 |7 g
b1 0 - g1 0 0 g2
by 0 0 1 0 -g2 - g1 0 g3
b= 0 00 1 g S — g1 0 gnrt (13)
a 0 00 . 0 —gns+1 - gn, — g2 = gl gn+2
Z"u | 0 00 -+ 0 —gnen — &urn-1 T8 l) | B on
2.3
(o5
(1+ iz '+ n + 1z U)y(k)=
(boz '+ biz™ 2+ .t b,lbz_"b)Au(k)+ (14 caz'+ e+ .+ c,ll;_nz‘) (k).
vy Au @ ,
, AL

Y(k+ nat Dt ary(kt ng)+ ot ane1y(k)= bodu(k+ no)+ - by Au(h+ no+ 1- ny)+

O(k+ net 1)+ c19(k+ no)+ -4 ¢ A k+ net 1= ne).
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xi(k)=y (k)= dodu(k)= foo(k),x2(k)=x1(k+ 1)= diAu(k)- f1o(k),
xn”+ l(k): Xn,”(k+ 1)— dnuALL(k) —fn,ﬂ(*)(k)
sxi(h+ D)= xo(k)+ didu(k)+f19(k), xo b+ 1) = x3(k)+ dodu(k)+ f20(k),
wn s 1(kt 1)= — an+1x1(k)= om @Quxns 1(k)+ do v 18u(k)+ fur10(k)
x(k+ 1)= Gx(k)+ DAu(k)+ Fo(k) (14
y(k)= Hx(k)+ foo(k)
0 1 0 0 di f1 )"
0 1 0 d> /2 0
: G= . .D=| . |.F=| . |.H= So=1
- ;n,aJr 1 - gna - Znafl - ;1 dna+ 1 fn”+ 1 0
x(k) net 1 , di fi
do= 0, di= by, do= b1- ;1611, d3= bo— ;1 dr- szl, ‘e
i—1
di= bi-1— Xadio;  (1SiSne+ Li> oy, bi=0). (15)
So=1,f1= c1- afo,fz: cor— ;lfl— Ezfo, e
fi= cl--j:LZ@-fi_, (0<5i Snut 1, i> ne , e= 0) (16)
(15 (12) . d, g, D
nat+ 1 ; Ji(i= 0,1, «oonat+ 1) nat 1
, GDFH (o A(zY) B
(') C(z).
(14) Z , .o
y(z)= H(zI- G)” 'DAu(z)+ [H(zI- G)'F+ fo] o(z)=
Hadj(zI- G)D Hadj(zI- G)F+ f zI- G|
- Gl AuE)H - Gl (z)
,adj(zI- G) (zI- G) ,lzI- Gl (zI- G)
Bl ciY
(5) z)= Au(z)+ = z
y(z)= M) (z) INYE 1)()

B(z')= Hadj(zI- G) D"+ Y,
Mz )= 1z~ Gl Y,

, Au(k),

C(z)= [Hadj(zI- G) F+ folz2I- Gl ]z~ "+
Atz )= aA(z" )/

12

) (2)



’

y(k)= (go+ glz_1+ ---gNz_N) Auck)
(5) . :M(z)=1B(z")= 6. 2.3 ,
x(k+ 1)= Gx(k)+ DAu(k),

17
y(k)= Hx(k)+ dou(k) (17)
0 1 0 ... 0 -
d1 1] xi( k)
0 0 1 0 ,
o ) d2 0 x2( k)
G=|: : = =~ :|,D=|_ |,H= . L x(k)= ,di= gi,(i= 0,1, .-, N).
0 0 0 1 : (; :
dv N(k
0 0 0 0 A (k)
, Au(k), , , (4),
: AA(z_l): 1, :B(z_l): a3+ aT P S + a;z_N,
(17), GH , D ,di= a; (i= 0,1, .N).
4
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The Common Models in Predictive Control and Their
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Abstract: In accordance with the descriptions of some models in predictive control algorithm, the relation
anong these models was revealed, corresponding converting formulas anong models were given, which make
the design and analyses of predictive control system convinient. These different models can be united by the
method of state space.

Key words: types of model description; relations of models; state space method; predictive control



