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Adaptive tracking control based on zero phase error
WANG Mao, YOU Wen-hu, HUANG Li-lian
(Inertial Navigation Test Equipment Research Center, Harbin Institute of Technology , Harbin Heilongjiang 150001, China)
Abstract: An adaptive tracking control based on zero phase error is presented. First, state-variable filters based on the state
equations for reference model with transfer function being 1 are introduced. Then, an adaptive law with generalized output error is
designed. The structure of the controller is relatively simple and it has better servo performance. Finally, the simulation results
show that the method can improve the performance of the dynamic systemn with unknown parameters or time-varying parameters.
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(Design of adaptive tracking control based on

zero phase error)
WHIENR K SISO R4

iR B 3 - 2003 - 09 - 05; WCiEekhd B 36 :2004 - 03 - 16.

D,(p)y,(2) = N,(plu(s). (1)
Hrp

n-1l
D,(p) = p* + X aip’,
i=0
] @)
Ny(p) = 2JBp's m<n-1.
i=0

Hofs p = 5 RRHART 5, (1) RBEMR WS
H,u(e) REEHMA.N,(p) & Huwiz ZW K,
X RRBMEGLRYE . a0 B 9 ARE M BRE B
EESH

BB

ym(t) = R(t). (3)

Hof: ya(0) REZSEBHME,R() HRKHS
WA, RIEIEGH.

SRS Y

C(p) = (X . 4)
(i = 0, yn = 1) HEBERM, . = 1,H C(p)


http://www.cqvip.com

F2H

FRE . FTHERENBREREHRER T 289

— Hurwitz B, VERSA B I8 2GR
EH .
K1), 3)FAFRFLL 1/C(p) &
D,(p) N,(p)

C(p)yp(t) = C(p)U(t)’ (1y
ya(2) _ R(t) ,
C(p) ~ C(p) 3)
2y, (1), u(e) My, (¢) BTIRIEIT .
7,(2)

Y(t) = <’

w(s) = 05,

y"!f(t) - }én((pt))v

FHaR(1),3)'1%
yo(8) = Dy(p)y, (1) = ’C‘J(ﬁ% N ug).
(5)
H—18
}’"yf(t) - }’pf(t) =

(Pn+2aipi)ypf(t)_ypf(t)*'%((ﬁ%—]vp([))u_f(t).

(6)
2 e = ym(t) = y(2) RS GRE MRAR(OWF

g = 2a;piypf(t) + IC{J(i% - Np(p)uf(t). (7)
He:a) =ay-1,a., =1,al =a;5i =1~ n-1,
/_‘\,\
R(z)
C(P) = U+ uy. - (8)
Hepou) HAGENES.
#HR@RAR(), MBEMELBRRGH

{ef = Zaﬁpiy,,f(t)+u+u1—Np(p)uf(t) =—-w,
i=0

v = &f.
(9)
A R, B TR RS (2 R %R 1, ™R IESE
AR, i RER BEMEARE

tl B 2
Jiwerde = - 7%, (10)

BP SRS E T A Popov A%, AT LAEBIMTIE R E
HBEMN RS

£

uy = K(pyy + G(plule) + folv,t)u. (11)
Hep

K(p) = jk,-(v,t)pi, (12)

G(p) = D gilv.1)p'. (13)
JILE = RAR ()78
e = (e + K(p))yig + (6(p) -
N;,-(p))uf+ (1+ folv,2))u =

(2 alp' + 23 kiv,1)p )y +
i=0 i=0

(3 giv.00p - 2 By +

(1 + folv,2))u, (14)
I

w =

_ (i}agpi + i:ki(v,t)pi)ypf_ (i)gi(vst)pi 3

iﬂipi)uf—(1+fo(v,z))u. (15)

KR (15SMEAR(10) B Popov A ZX 3R g nl &
M =X AEN#:

T ERBEFERIABF BENREH (i =
0~ n),B8(i = 0~ m) BRRAEERZBHEM.

A) B AERE.

'k,-(ef,t) = - J‘;Aipiypfef dr + k;(0),
B¥A >0,i=0~n,
ﬁg,-(rsf,t) = - J;Bipi urerdr + g;(0),
BB, >0,i=0~m,
Foleprt) = - J;coue,dr + £(0),

L #ﬁ Co > 0.
B) WAl + o BB .

ki(esyt) = - JOA,ipiypfef dr — App'yyres + £ (0),
#’ﬁ A],',Api >0,: =0~ .n,

(16)

gi(est) = - J‘;Bh—piufef dt - Bpp'uses + gi(0),
¥ B;,Bp, >0,i=0~m,

Solept) = - _[;C,ouef dr - Cpoues + fo0),
HH Cp, Cpy > 0.

(17)
BB AT AT B SO A R(1) A
limes = lim{ym = yy) = 0.
B AT LUE S, B FEIA TRET S, G358
R y MR KSR, KRR T R SR


http://www.cqvip.com

290 B H # & 5

I

A

BNk

y HEBFH—BAATELBRBNRNE. 56 Lk
A8 R AR A BN BRER R ST REE A 1 B

R(t 1 Yos
S0 C(P) + q*bif
i Ne) | AN

w| | 2o | LC®@

1 ¥
C{p)

BiERHLE

B 1 BARE AE N REERE R R AR
Fig. 1 Diagram for adaptive tracking control system based
on zero phase error
3 {3 (Simulation studies)
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