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Discrete repetitive control using attracting law with dead zone
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Abstract: A discrete-time repetitive control method is proposed for systems with periodic reference signals. A measure of
disturbance-rejection is embedded in the attracting law by using the dead-zone function to form the ideal error dynamics,
by which the discrete-time repetitive controller is derived. For the convenience in adjusting the controller parameters and
describing the error dynamics of the closed-loop system, the expressions for the range of the steady-state error, the boundary
of the monotonically decreasing region and the absolute attractive layer are derived. The developed repetitive controller is
not only effective in rejection of the periodic disturbances, but also applicable to position control with constant regulation

problems. Both numerical simulation and experiment results on a servomechanism are given to verify the feasibility and

effectiveness of the proposed control method.
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Hrb: REERWIT, = 5ms, 3R f = 0.25Hz. K
il 2% (48), SLUG 13 2 dy, 19 EE (LB 4), FEELd), 1)
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b TR FUN £0.001 18, FHYE A = 0.001 18. HH AT
Ayipr = (e + A)/(1 — p) = 0.0026,
Agsp = Aaar, = (A —¢)/p=0.0021.
FRERRZE ex, £ AN RFEE I (T, = 5ms) Z G461
8.5 x 10~ rad i fa, HEJHAME S5 4L €S %G

Z oy, AHIFD).
2
o
£ o0
=
_2 | | | | | | |
0 20 40 60 80
A t/s
o
£ s
S 0 (e
< ) 4,
0 20 40 60 80
t/s
o 4 /AMDR ASSE:AAAL
£ |
S o i
5
74 N I 1
0 20 40 60 80

t/s
4 KRS (48) FTHIERER 4 &8

BIKS SHESHEE T WENIEZES (A
). SRA SIS (50), SEIG 13 2w, M dy FEHE (L
Kl5), dy CARA wy FrE A AR 4E S, B
B dy, i B R 5N £0.0007, A8 A = 0.0007. Bk
CIE:!

Anpr = (e + 4)/(1 — p) = 0.001 75,

Agsg = Aaar = (A —¢€)/p = 0.000 875.
FRERRZE ex (E— NS EAE 5 M (T = 45) Z J5¥H
TE7 x 1074 rad 245, XS BT H0A5 5 159 204G 2030
i, A TR

= 1
S A‘/Wk s
- 0 -
~° V
3_1 N
= 20 40 60 80
t/s
g 4
E— e
~§ U [ \d,
2, . . .
=7 20 40 60 80
t/s
4
-g | /AMUR ASSL:AAAL
S ol AP
?:74 i
0 20 40 60 80

tls
5 REEHIEE (50) FTRRR BR 14 A8

B 6 EhiEhlscim S EES N
Tk =
0, 0 <kTs <1
n
2
g, kT > 2.
HA KB T, = 5ms. K] 2% (48), 25045
W 6. FTLLE H, RGUE MR ZETE 1073 rad /247,

(3(kTy — 1)? — 2(kT,s — 1)%), 1 < kT, < 2;

2
z
} 0
0 1 2 3 4
tls
2
< L
s
S OH‘—\H‘—WWMMW‘—N—L
E L
_2 1 1 1
0 1 2 3 4
tls
6 RRAEHIZE 48) A ESEESHNEIRE
6 &

ASSOR IS X B Bk i — R B A T34 i 4
AR Z A, KB ARR EZ S B A E R
Pl &, SO HES L RENE I T F i 48 S B e ARAE
FGLIRIER R 22 WSSO A PR DR X s 26X W 5] 2 A
TR ZET IS 1 Bk 5. X — i U7 i &
TR R ) AU B A A AR O ORI FULAR AR
RGNS S5 R R, Bt i B R AR VA RE
S AN A FR TG 5
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