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Abstract: A novel discrete reaching lav w ith dynam ic disturbance compensator is presented for a class of uncertain
systans A measure of the uncertain paraneters and external disturbance isobtained through the deviations betw een
the practical reaching lav and the desired reaching lav. The robust stability with regect to uncertain system
dynamics in the vicinity of the swvitching plane is exanined in detail It is shown that the dynamic features and
robustness of the closed-loop systam are mproved effectively and all advantages of the reaching lav are retained

Smulation results illustrate the featuresof the proposed scheme
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o ersion(stk- M1+ Y () - [(1-
[9] qT)s(i- 1) - eTsign(s(i- 1))]} (6)
(5 (6)
[10]' 3 {s() - [(@- aT)s(i- 1) -
€rsign(s(i- 1)1} =
cd(k- 1. (7
(7 4,
stk+ 1) = (1- Tqg)s(k) - eTsign(s(k)) +
c(dk) - dk- 1)). (8)
(4
2 . , :
(8 (
x(k+ 1) = [4] (39)).
A+ M)x (k) + Bu(k) + f (k). (1) s(k+ 1) =
:x(k) R™5A R™%B R™hu ' (1- Tqg)s(k) - €Tsign(s(k)) + c'd (k). (9)
Mo R™ f R™ @  ©, 2,
(A 1B) d(k) = u(k) =
Mx (k) + f (K), (1)

x(k+ 1) = Ax(k) + Bu(k) + d(k). (2

s(k) = ¢'x (K), (3
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21

s(k+ 1) =
(1- Ta)s(k) - eTsign(s(k)) +

c'd (k) - Zz{S(i)- [(1- qT)s(i- 1) -

€T sign(s(i- 1))} (4)
:€> 0,g> 0,1> (1- qT)> 0O, T
: (4)

s(k) =

(1- Tg)s(k- 1) - eTsign(s(k- 1)) +
cdk- 1) - Zz{s(i)- [(L- qT)s(i-

1) - eTsign(s(i- 1)) ]} (5)

ZZ{S(‘)' [(1- qT)s(i- 1) -

€rsign(s(i- 1)) 1} =
s(k) - [(1- qT)s(k- 1) -

(c'B)” 1[CTAx(k) - (1- To)sk) +

€T sign (s(k)) + ZZ{S(i) - [(1-

qT)s(i- 1 - ersign(s(i- )13} (20
[4] (33)
22
") - dk- 1)) |< & (11)
sk+ 1) =

(1- Tq)s(k) - eTsign(s(k)) + c'd(k) -
dsign (s(k)) - Zz{s(i)' [(1- qT)s(i-

1) - eTsign(s(i- 1)) - dsign(s(i)) ]} (12)
21 . (8
s(k+ 1) =
(1- Ta)s(k) - eTsign(s(k)) +



313

c'(d(k) - dk- 1)) -
(10)
u(k) =
(c'B)” 1[c:TAx(k) - (1- To)sk) +
€T sign(s(k)) + osign(s(k)) +

k

Ssign(s(k)).  (13)

ZZ{S(i) - [(1- qT)s(i- 1) -
eTsign(s(i- 1)) - Osign(s(i)) ]}]. (14)
(14)
(4]
1 (1),
(4), (11),

ls@) |> m HMFELI} (15)

stk + 1) [< |sk) | (16)
(8) (16),
|(1- qT)s(k) - eTsign(s(k)) +
cld(k) - dk- D]|< [st) | (17)

(17, (15). O
(12), (15),
@< m ﬁé o } (18)
Sa
Sa; (15),
, 1
(12),
Is(k) | > ﬁé (19)

(12), (11),
o< _qL(—:'.I'_Z(l_ aT) (20)
Isk) |< et /(1- qT). (21)
(20),
2 3
|s(k) | < 26+ eT. (22)
1
Sa,
4
1) sk)=0 (120 (13)
- 20- er< sk+ 1) <- e;
2 sk)y=0 , (120 (13) €T <
s(k+ 1) < 20+ eT;
3) s(k)= 20+ eT+ 0 - 26
- €T < stk+ 1) < s(k);
4) s(k)=- 20- erT+ 0 s(k) < s(k
+ 1) < 26+ .
4 (22).
sign(s(k + 2))
= - sign(s(k+ 1)) = sign(s(k)). [5]
(200 (21) .0
1 [9]

(9)
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(15)

[4]
x(k+ 1) = Ax(k) + Bu(k) + d (k).

]
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s(k) = 5x1+ Xz
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T = Q 25,€T = Q 2,
c'd (k) = Q 4oos(2km/25) + Q 5+
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qT = Q 25,€T = Q 5,
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- Q078 k< 25
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