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Direct Adaptive Control Based on Multiple Controllers

YOU Yi-long LI Sheng-ping

Department of Mechatronic Engineering  Shantou University ~ Shantou 515063  China

Abstract To solve the model-mismatch instability problem which may be caused by multiple model adaptive control a method which directly
identifies the candidate controllers using unfalsified control theory is provided. The candidate controller set is constructed by one step ahead of
controller. Whenever there exists at least one stabilizing controller in the candidate controller set i.e. the adaptive control problem is feasi-
ble through a suitably chosen cost function which has some properties the hysteresis switching logic will quickly switch the stabilizing control-
ler to the control loop guaranteeing that the closed-loop system is stable and the tracking error is asymptotically zero. The input-output stability
of the closed-loop system in the sense of L,,is given. Simulation example is given to show the efficiency of this method.
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Fig.1 Direct adaptive control systems

15
x; 1= 12 N
X, dk nk
uk yk
w = u vy
- r
w
2
T Tk
t k X, 0 T
xrsz[xO x T x T k<t
0 k>t
1 L,-
lx. kT | = i}|ka 1?7 < oo
0
X L,,
x kT
x kT = x, kT =x, kT x, kT
L,,
le 47 = wmax x0T
2 Fictitious Reference Sig-
nal FRS’ w,
C
d,
W
w, c r C w,
T r
1 FRS
FRS
3 SCLI"  Stably-Caus-
ally-Left-Invertible u, ¥,
7
SCLI
2 1
C, i€ 12 N SCLI
FCod kT =C z 'u, kT +y, kT 2
4 > L, L,
v w vE L,, }in;,esepw ”1:;|||| <
.  dwl
P T



CRSP

0.8u t +0.4u t-1

3 293 -
y
t> 4 Crsp
2
VG b sy T 0 N P
<k Pl +B 1> r=F Crsp
g max I >0 % [ 7. €N QER
3
e e C w, T i-th e o HETH +/\||uTH <L<y
e e Tr I Fl+p
€ Cw. T A7 C, w, T -y T ENY 5
le | +allull <Ll 7 | +L*p 6
C V C w, tT > 7 2
Ci El+ ly P+ alla | < L1701+ LxB=
¢ 4 ly. l +allull < L+1 [ 7 || +Lxp<
L+1 Q' |7 || +L*p
1+L Q" Lxp
A +
I u,Hllr HH y. | <y cEN JER’
14 :
LZe
a 1
y k u k lime, £ =0
15 k>
5
€ 1-0.8¢7'=0.33¢g™> y t =¢ 20 .66u t
y»,\.& L —
sin wt/20 + sin w¢/10
0 5
y© t+2 =08y t +0.4y t—1 +0.4u ¢t +
7 N 0.9u ¢-1
ek =y k -y k KEN 4 ¥ t+2 =y 1 +0.5y t-1 +0.2u 1t +
2 1 1.2u -1
3 YT 142 =0.97y ¢ +0.264y (—1 +
SCLI 0.66u ¢ +0.528u -1
y© t+2 =0.6y t +0.2y t—1 +0.4u ¢t +
u k lime, k=0 0.5u 11
3 y© t+2 =045y ¢t +0.1y t—-1 +



294 - 15

; - 1 § Ak
| & | |
I I L
| - T x
PRI o | i g .- ) ]
. fa B . - <
L] : ol £ 5 i
e I TR W | k.
) ."I a - 4 ik
= W4 dl - 1 ]
x = S L L
I: Ex I " LN (M H 1] a: i} i . ol Lk
[ !.'ﬂ. .E-.ﬂ : T |
'L ] T - £ A B AL
2 3
Fig.2 Output and input curves Fig.3 Switching map and tracking error figure curves
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