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Stabilization control for a class of distributed parameter systems with
time-delay based on mobile sensor and actuator networks
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Abstract:
sensor / actuator networks, combined with the disturbance factor added to the system. We analyze the dynamic behavior
Firstly, the
infinite-dimensional abstract evolution equation theory is employed to evolve the equation of the time-delay distributed

This paper considers a class of distributed parameter systems with state delay based on the mobile
of the mobile sensor/actuator, design the feedback controller and the mobile control force.
parameter system in the Hilbert space. Then, reasonable assumptions are made in combination with practical
engineering applications to facilitate the problems solving reasonably. Furthermore, the Lyapunov stability theorem and
the operator semigroup theory are applied to prove that the state of the system can approach stable in the feedback
controller, and the system is asymptotic under the action of the mobile control force. Finally, the effectiveness of the

proposed control strategy is verified by numerical simulation experiments.
Keywords: time delay; distributed parameter systems; perturbation; mobile sensor and actuator networks
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B ARHE E 0, () A7 SR 4 v, DU AT LA S B L Ak i
WRES, A FIE IR A7 f1,(2), 55 HA R Bl fbe s
S5 RN fra(t) BIFERI .

el ERE kR N

Filt) = = abi(t) +200 D igys(t)x
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(x(t,0:(t) + ) —x(t,0:(t) —€)),  (22)
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Hrf A A FIAg HIEH LM = Admax|lw(®)]? +
Aol ()2

N é%@zggymmm%m@@%@
ANAR Ay LAAS 2
V(t) = Vi (t) + Va(t) + Va(t) <
(Arag — Ay + Aan)[|(t — 7())]1+
M masc | ()7 + Aaf|2(t) |2+

SO0 (fm+20 3 0%
i=1 JEN(t)
(a(t,0:(t) — €) = w(t, 6:(t) + 2))). (23)

4
M = Ayduax|lw()|* + Aall ()],
fi(t) +2M Z Yijy;(t) x (x(t, 0:(¢)—

JEN;(t)

) —x(t,0;(t) + €)) = —Asb;(t).
PR 9 3 o B 5 3R R AR A R 3 A 0, T A
M RIE B FAFEE SO, M — 0y Y 62(t) <

i=

1

0. M \jaz — Ao+ Xony < O, AT LAEB V() < 0, BI1E
7 fi(6) AR R, I 3 A S E R G2 Re e Sk
PR E I, 23X (22). O

F4 MR £ RIE AT E A EE B
T, 24 B PR O, (¢) i /N, fi(8) AN 2 BTG BR K
IR, M = Aydmax||w()||2 + o]z (t)]|? B E B, IE
g BIAAAE.

S ARSCKI R AT SR G AR A R K
J& 77 2, R FH B8 B AL B D7 VA R 0] R, DR T R IE B
SCHR P R T i, A A AR A — I, M R A
SAT DAHE ) e Bl = o s (), BT BA S WSOk
[17,28-29].
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