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The sliding mode has

designed for a continuous system , but it is

the ideal sliding mode

However , there can be

’89 thgk 7|
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This motion is called quasi-

we introduce this control scheme

interval.

ABSTRACT

A position control system of D.C. Servo motor

based on discrete variable structure system with

sliding mode is presented.

been

In this paper,

to the D.C. Servo motor position control in order to

reduce the chattering phenomenon.

often realized in digital fashion because the compl-
ex switching logic can be easily carried out.

In digital control system ,

does not occur since the structure can’t be switched

during sampling

exist a motion which is confined to a regoin includ-

ing the sliding surface and proceeds to the origin

along the surface.
sliding mode.

1.

~ ATFHRTTX o
) T TET -~ T
e = - wENrE R
ML & - » loiu_ut.q "
¥ — 3 r X B I
W 22, g DR A 7o
" ] g ml loM+ STRW
= & uﬂuiuxltu . =
il S w:._ Pader ouf
T [ ] “ B o o
©oo B g Eatud=sx ¥.¥
° T X Do R *
— 24 - w 8% spmd P T
= > o m&aﬂ R % ﬂ?ﬂ
CLB e mﬂm  GEMITL T pige
o= % P g0l T o5t S
Lo wuE g wE T g TS
o — mﬁm T .mM..i ,.Wd__“ﬂ. ® T
A ad JvU/J k3 ui._m.ﬂ.m..ﬂ‘_ ~ o .o.ﬂ.m._é.
- S pER3 2 waE™ T g
T i M X aﬂ%QQﬂ%d -
g Mo Ko FEIBY RR
P Lo S =Nvw o NpiaveT eEe
4 " - RIS TR S
T mog = N xaPTaEwT A9
oy e 7 © PR FSWEM =
A TR WEM TR ETARTTNT LT N T T T BT
HTRTPVTLNITE SOWNTRITR LT 8k, T g RITTR o 3¢
MR T T 6 B e W TR " TR G R o™
Hio S _wmm_Exg T, Tl M Wl gwrwTa
wHET F8L2 . LI R5 ol - ush s
X Lo Ty, WoOB " eTE . Pl A TUT
Q..wlm_.ot.a-..l.l%) «ﬂuhﬁ L BEME Ca T =O
@™ FOw G NI T AN RTHIRD T AT
ﬂﬂ,ﬂﬂ%.émmﬁéwﬂw%%ﬂs%ﬂaﬁﬂ W PE T
FHUTFRDT Auw e M L Amwﬂ THRT,,
RTEL LRI AT g w7 P TR pwEio g
X BT R Mg T L e P e T -
of AT IRTE R Lol T R S SH b NE T o8
T io_ﬂ_‘dvﬂ» ~ =m0 W 43T L_._i_.._ TE
ool T g T g ey AW ww d
B R Mo, BECTm T, qu_‘.ﬂﬂ__sg 6P o Moo
P R R L. iR S R It 1 gl |
LN N S SN IR BN s The el o L peliie S s
P T LT O gy W0 .oﬂ»%...._ Tp TLTT
T RE N R Ll T T T % TR T
Brp W T B e X Pwnas
u*ﬁ..}‘ﬂ_lﬂ‘_wtﬂuo?ﬂ .Nl-ho.u'oqmﬁ\__uﬂ.ﬂﬂﬂﬂuﬂﬂl\_ﬂlﬂo.h—ow% ..:.ulﬂbu—
MBATE L S PRFY g R4 - 4 sasp 2 N
iﬂui N gz~ = ﬂ-ﬂ._ HR LT i.mﬂﬂlnu.m.nﬂ._' i.ﬂlo
BTt N e B F s Wl T ¥ o ogymg™
TR or YRR e e p R P T E T 1T
FRWT 2 MW GTE o WA Ty T LTI T N
pnTa® e wbre FomTaelnt Fhr T el
ﬂﬂ%%‘%dﬂﬂ%ﬂ%m9¢% TR VRS & WP S
PTPTHN RTRATEHTBRRATAWTHTHTE grbs

-571-



&eleld REE o] 4% DC Servo Motor 9] ¢z A of

3.1 A8% B A

24172 ¥ (Switching hyperplane) & ct& 3 7ol
3y .
n
8=X CiXi , Ci=econst ,Cn=1 (4)
i=1
attold 2=y A 29 FH2 247 FUAYeR
A% HEX g 5 423 UEd 4 A
8S=0
ds/dt = 0 (5)
ool ua el AYE
X1(t) = X1{to) exp[-C(t-to)] (6)

o7 M, tok A51% WVl TYHE A Poltt.
Se=w, Ael AYol AT A BWol =t
setolW BE ¢ dols ALY AYS

lim S(ds/dt) < :
80 (7)

% ged o 4ezvy Ao o EuUE AW 4

3.2 4o gYe 4

25174 Vol AFHAT YR 24 FVA 7 4
Al AdYY UE FAsMoF st=d, o ¥24 Ao
VYL oed F2 oy YEO doem FHo uat
%€ HAY 2 44Y 5+ Ant
a) 9%

5§ b= Yo (relay)
) = Msgn(s) , M0

b) Bl ¥4 o]F ¢ Al Yo (relay)
U(X) = m{X)sgn(S) , m(.) > 0

c) 2517 o5& & LYY
UX) =pPX, P={(Pij] ,

Pij = [aij if 8iXj > 0
Bij if 8iXj < 0
A7) M, 7Y ALHY AUy U Hel:
n-1
U= ¥ PiXi + Msgn(S) (8)
i=1
o FEd , £ AVAAY L AL Yo|n) BYH
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2487 L Yol Xi-09Yn
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¢12]
¢ 22
T 71
exp (A (T-T )] dT B = [ ]
0 T2

T
[0 exp [A (T-T )] dT F

U:

o\

=
&

2

Satd N

14

(10)
47 M, & = exp(AT) = [¢11
¢ 21

r

o
n

L

T & sampling time o] t}.

JE2E, 4 (3) 3} (10) o® 2e, 2
VRUE thE P ENY £ aArt.

l:Xl[(ml)T]] [ 1 Tmll-exp(-T/T m)] X1 (mT)
X2{ (m+1)T] 0 exp(-T/T m} ] [l'(Z(m’I‘)j|
b{T-T m[1-exp(~T/T m)}}
+[ ] U(wT)
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LEE RN Y
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223 4el X(t) & sampling 23] Tojc} Ry B
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U{t) = U(mT) = - P X1(mT) ~ M sgn(S(aT)] ,

(12)
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[ . (13)
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- M if S(mT) < O
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