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Abstract : The design methods of the variable structure controllers are provided with the gain- scheduling parametersin
order to improve the control efectiveness of the control system, decrease the cost of control power and the chatting of
the controller , go into diding modefast , and get the stable diding mode. Sx kindsof controllers are derived from the
proper choicing for the gainrscheduling variables, scheduling functions and their varying fields. The complex

smulations are shown to compare the control performances for these controllers.
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|Af(X) ] < SPil il

|AB(X) | SY.,Y < 1;

2) | d] € do;
|AT | <p,p < 1. (2)
1 @,
1 n (2,
3)
s = (éit +A)" (3)
A >0 s=0
[8]
2 : u= o+ u,

6=B'(x9(x,

g(X) = 'f‘(X) +TAPZCTE»1}\an»p+1,

u=- k(x)sgn(9 ,
k(x) =

BN 5 A | X |

VIgl+ Spilxi|+n)/(1-y) (4)

s = 0.
6
1 : (4)
X = [X1,X2, ,Xn]T ’ .
u u=408- k(x)sat(¢ 9. (5)
X1:X2, | j__S/¢,|S|S¢;
% = Xs ., sat(¢) _{sgn(s) | s| > @ ©®
¢
Xn-l = Xn,
Txn = f(x) +B(x)u+d,T > 0. v 3
f(x) = f(x,x, ,X) = 1( n )
f(x) +Af(x), | s Sm = T (] s|) Nn
B(x) = B(x1,%X, ,Xi) = = N/Nmax..
B(x) (1 +AB(X), If (Sw is Zero) Then Qv is Zero) ;
T =7 (1 +A1) , If (Sm is Medium) Then 0~ is Medium) ;
Af(x) AB(x If (Sw isBig) Then (i~ isBig) ;

If (Sw isBigger) Then (1~ isBigger) . (7)
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2( A ) 0.5/ s|*>+05]|s|-Ba| x|

sat
| s| Sy = T (| s|]) A ( Bs(] x1| +9) )
= 0\ ')\min)/o\max')\min), 4 (4)
If (Sw, is Zero) Then Q\ n isBigger) ; (10) , T(| s|) =0.5] s|* +0.5] s| ,Sm =
If (Sy, is Medium) Then QA isBig) ; Ba@ma -A) Ba > 0.
o _ . . h=h =
If (Sy, isBig) Then A is Medium) ; 051 5l% +050 sl Budus )
If (Sy, isBigger) Then A is Zero). (8) sat( Bsmx - A +0) )

3( ¢ ) 5 (4
sl Sw = Te(] s|) & (10,  TUsl) =| S| .S =BsAm-\) Bs >
= (d)' d?nm)/ ((i?nax - ql?nin) , 0.

If (Sws is Zero) Then (% is Zero) ; he h = sat(l s| - BsO\)Tax -6)\))'
If (Sn¢is Medium) Then (% is Medium) ; Bs Amax - A +0)
If (Sne isBig) Then (4 isBig) ; 6 (4

If (Sne isBigger) Then (4 isBigger) . (9
1 3,
Aon
1
T sl) = Tl s]) = T( s|) = T( s|).
1 3, na,e
_ )\_max')\min }\_max +)\m'n
A =- 5 h + > ,
¢ = Jme = Hun 'h+i>‘”a2‘—¢m““r '
2 2 '
n :rlmax?rl.mmh_ﬁlmaa%rl.mm. (10)
— _(_I_L)'_Smax
h—sat(T = )snax > 0.
Srax
T( sl) T,
T : T(l sl)  smx,
5 1
1 (4)
(10) , T( s|) =01] s| ,smx = ¢, o, > 0.
_ _ A, | s| - ¢
h=h = sat(a » dj
2 (4)
(10) , T( s|) =0.5| s|?>+0.5| s| ,Snx =

|32| S| Bz > 0.5.
0.5/ s|+05-B>

h:hz:sat( B, )
3 (4)
(10) , T(] s|]) =0.5| s|>+0.5| s| ,Smx =
Bs] x| Bs > 0.

h=h =

(10) ,h :aﬁ(hnax - hnin) + hmin.
hmax:max(hl,hZ,m,h‘i,l’B)x
hmin:min(hl,hz,h%,hﬁt,hs).

28>0, 5 =0.1.
4
Z= W, CnW = CaW + T; + Fq. (12)
Cnmin £ Cn < Cmomax ,

Cdmin £ Cd < Cdmax ,
Famn < Fa < Famax.

‘Wa = zg = 0,zi=0 = 20,84 = 200,&n
= 80,Cnmn = 60,Cnmx = 120,Cimax = 350, Cimn =
100 Amax = 25Amin = ONmax = 10 Nmn = 1, %ex = 2,
$in = 0.3, Famax = 11, Famin = 9.

,  Cm =100 +200snt,ca = 225
+125snt, Fe = 10 + gint.
1 6,

oi(i=1,6) Bi(j =2,3,4,5)
l). 1, (;(1 =2

2) | 2, B> = 3/4

3) | 3, Bs = 0.17

4) | 4, B. = 0.068
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5) 5, Bs =0.04 Bs = 0.04 5.
, , 5
6) 6, 1 a, = )
2.8, 2 B. =234, 3
Bs =0.17, 4 Bs =0.07 ,
5 Bs = 0.038 6 , ,
O = 0.5 ’
6 ! ’
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