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New method of MRAC system design with input and output data

PAN Jindong, CI Chun-ing, WU Shi-chang
(Department of Automation, Yanshan University, Qinhuangdao 066004, China)

Abstract: Based on the adaptive reference model, a new algorithm of modelreference adaptive control
system design is presented from the aspect of the engineering application field. It does not need
importing the augmented error signal to get the adaptive control law. T his method is not only

facilitated, but also practical and easy to realize. The simulation results show effectiveness of the

algorithm.

Key words: model-reference adaptive control system; augmented error signal; adaptive control law

Au(s)Yu(t) = Bul(s)R(1)

MRAC B n- 1 m
Am(S) = S” + Z(Iisi, Bm(S) = Zb[si
1] (2 B B
M ono poli N arendra s= d/de Yu(2) R(1)
9 ? ’Am(s) , i bi
’ Ap(s)Yo(t) = BBy(s) Up(1)

my— 1

2 %éﬁﬁgfi Ap(s) = s+ n_Zocsi, By(s) = s™ + ZZﬁisi

: 2001-06-04; : 2001-07-10
(1977—), . . ; (1937—),



636 # il 5 VS * 17 %
s= d/dt LYo (1) L Un(1) S(s) — so=
Lo, B B Zs) s+ M= Z{s)(s+ A"
1[3] E(t) u (9+ )\ (9+ n)n—
, 1
’ 9 T(s) L Au(s)
() = o pY (0 E y
. 1 - . n- 1 :
B (1) = - TE(r)e(r) T(s)An(s) = (s+ A \(s + Zazs)
G(s)/H (s)
: 1) = 0,8(1) = [e,e.e,
7,801 = 0 lime( 1) = (1) = Yo(t) — Yu() (5)
0,1lim8(¢) = 0 .B> 0 ,T (5) T(s)An(s),
T(s)Au(s)e(t) =
1) B> 0 .2) T()Au(s)Ys(t) = T(s)Au(s)Yu(t) (6
By () ;3)m2 =m (1) (6),
MRAC T(s)An(s)e(t) = BB,(s)R(s) Up(t) +
R (1) 7 Y, (1) S(s)Yu(t) = T(s)Bu( s)R(1)
Yn(t)
Up(t) e(1) = _LT(S)AW(S) (Un (1) + [By(s) R(s) -

3 HKES

S(s) = T(s)An(s) = R(s)A,(s) (1)

T(s) = (s+ A", R(s)= (s+ M"
All> 0
T(s)An(s) = s+ so+ (_f(i))_
A ) I
R(s)As(s) = s+ so+ (s+ M

n-2 n-2
21y = SR o= AR
Z(s) Z(s) s n-2 ,S0 S0

(3) (1),

S(s) =

SO'+ Z . n—-1 — S(’)’

(s+ A
o4 Z(s)(s+ M"
s (s+ A"

Z!s[
(s+ M7~
- Z(s)(s+ A"
(s+ n" (4)

S0= $0— S0
Z(s) Z'('s) s n- 2
$)(s+ 1)’ oz s)(s+ A" s
+ (n— 1) (s+ A"
2(n = R

(n-2)

(s+ rb”_l s

10 (1) + éS(s)Yp(t) -

KT B RO )
Up(t) = Ei(1), Yu(t) = Emps(1)
_L = & i = ma
1m0 = 8eiln), 0.1, .
(S+ )\ (5.;,. rb IYI t) = §m+4+i
1= 0,1, ,2n- 3

(S+SA)"_IR(t) = §i+}1+2+m2, 1= 0, 1, , mi

n—- 1l=m=m, E(t) = [&(p),
&(t)y, & mer 2] !
&) = [®.%
Ry 200 z]T, (7)

o) = TS+ P} (8)
Uiy = K'0ED, (9
“0) = T K0+ WE) ()
1

SIK() + A= K (1) = - TE()e(n)



%5 # B Jo % A Rl N O 2 8 SO R R e 3 % 637
Un(t __f[‘g 1) de + Ko(t)] &) (10) ) @® ; @ r=1[6,6.5,7,
7. 5] ; ® I =
, [5,5.5,6,6.5] "
4 i H ® ®
2
(s"+ 55+ 6)Yu(t) = (s+ DR(2) .
(s + ds+ NYo(t) = 2(s+ 2 Us(1) 20
T(s)= R(s) = (s+ 1)7,
e(t) = -1
s+ 1 1
S5 X< 2.U,(¢) + Up(t) + ) .
{
s+ 55+ 6 s+ 1 0 1 2 3/ 4 5 6 7
1 s- 1 t/ms
2 - R, 1
1 T (References):
t) = U7 t Y7 t Y7 R t
&0 s+ 1 P2, 1o(1), s+ 1 r(). R( )] [1] Monopoli R V. M odel reference adaptive control with
P= [1,1/72, — 1, - 1/ 2] an augmented error signal[ J|. IEEE Trans on A utom
Contr,1977,23: 474-484.
1 [2] Narendra K S, Annaswarmy A M. Recent trends in
dg:;qggrgxzwﬂn+®am

adaptive control theory [ J]. Measuring & Control,

U ( ) KT( )E( ) [;_( ) 1"§( ) ( ) 1984, 23:441-448.
(1) = &), t) = - t)e(t),
’ , _ [3] , : [M].
r= sin2mM+ sin6Tt, . 1989. 1529,
(LEF 610 )
5 Q:EII: )[/EE‘ design to synchronize hyperchaotic systems via a scalar

(References):
[1] .
( - , 1996, 16( 2) : 137-202.
(Fang Jinging. Control and synchronization of chaos in
nonlinear systems and prospects for application (2) [J].
Progress in Physics, 1996, 16(2) : 137202.)

[ 2] Giuseppe Grassi, Saverio Mascolo. Nonlinear observer

signall J]. IEEE Trans on CASH, 1997, 44(10): 1011-
1014.
[3] , ; )
[J]. . 1999, 48 (9) :
1618-1627.

(Gao Jinfeng, Luo Xianjue, Ma Xi—kui, et al. A non-
linear state feedback approach to the control and syn-—
chronization of continuous-time chaotic systems|[]].
Acta Physica Sinica, 1999, 48(9):1618-1627.)
[4] . [D].
,1999.
[5] Michael Peter Kennedy. T hree steps to chaos—Part
: A Chua ¥ circuit primer[J]. IEEE Trans on CAS -
,1993,40( 10): 657-674.



