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Nonlinear predictive controller based on elitist

preserved genetic algorithm (EGA)

WANG Hui~yan, ZH U Jing
(School of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

troller,

Abstract: A nonlinear predictive controller based on elitist preserved genetic algorithm (EGA) is pre—
sented. The trend of output variation is take into account together with the output error in the con-

predictive control.

and an EGA is used to obtain the control law. T he simulation results show that the controller
has enhanced response speed and robustness. It is an effective control algorithm combined EGA with
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,EGA \ (3) J)Du(i| k) Du(i| k), 1= 1,2, M
,EGA cy(k+ 1| k) k k+ 1 \
EGA MAu(i|k) = Du(i)(i< k) t= kT Au(i) (i
EGA = > k)
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Volterra
I, k=0
0, k< O
sw(kyi,j) = s(k— 1)+ s(k-J)
sau(k,i,j) = = s(bk— 1) = s(k- J)
s(ky, = s(k)  sw(k,t,7),s2(k,1,))
y+ (k),y- (k)
7).y (k,ij), Volterra
h(k) = [y« (k) = y- (k)]/2
ho(k, k) = [y~ (k) + y- (k)]/2
ha(i,]) =
[y (i,0,i— j) + y2-(1,0,i— j) -
ha(i,0) — ha(7,j)]/2

k=1, < 1
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4.1 Volterra

s(k) =

y2+(k,i,

y(k) =
Fly(k- 1),y(k- 2),
w(t— d),u(t- d- 1),

,¥(k = n),
su(t=d-m)] (1)

Volterra
1
y(k) = Tthl(k— i) Au(i) +
k-1 ;c— 1
Zzhz(’ﬁ— ik — j)Au(i)Au(j) (2
Volterra
ha(i), ha(i,]), Volterra
ym(k + ll k) =

k+ 1- 1
T3Zh1(k+ 1- i)Au(i| k) +

k+ -1 k+1-1
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1 EGA
ce(k) L d(k)
y (k) ( )
yo(k+ 1) =
yulk+ 1) + Ae(k) + Bd(k) + of (k) (4)
o (k) .
s Pd (k)
y (k)
J=min{plydk+ 1) -
yolk+ )17+ g’ (k)) (5)
P q
k
Au' (k)
J (k) Lk Au (K)] = min[k, Au(k)]
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ya(k+ 1) = Pya(k+ i- 1)+ (1= P)y:
0=P=1, i= 12, M (6)
P=exp(-T/T, T
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y(k) =

v(k—= Dyvi(k- Dulk- d- 1)
L+ vy (k= 1)+ y (k- 2

v(ik= Dyv(k= Dulk- d- 1)

1+ yh- D+ yho 2 + W)
,w (k) 0 0.01 ,
d= 4
Volterra ( ),
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y-(t) = 5sin(0. 033 312 + 0.6121) +
Scos(0. 033 3mm)
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