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Source Control
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Abstract The stability problem of distributed parameter systems
(DPSs) is investigated. For this purpose, a source controller is
developed for such a system. The space is divided into several
parts, and each part is considered a node. The source of the node
that produces quantitative changes is defined as the source node.
The nodes that follow the change of source nodes are defined as
the subsequent nodes. On the basis of these definitions, the
distributed parameter system model is constructed. The designed
controller for the source nodes is the empirical function combined
with the feedback adjustment and that for the subsequent nodes
considers the diffusion control action of the source nodes.
Numerous sufficient conditions with stable source controller for
distributed parameter systems are derived using Lyapunovs
stability theory and the method of linear matrix inequality
(LMI). A numerical simulation illustrates the effectiveness of the
method under given conditions.

Key words Distributed parameter systems (DPSs), source control,
Lyapunov, linear matrix inequality (LMI)

Citation Zhou Bi-Feng, Luo Yi-Ping, Tang Guo-Ning. Distributed
parameter systems of source control. Acta Automatica Sinica,
2022, 48(12): 3062—-3066

ek H 9 2019-09-02 AT E M 2019-12-23

Manuscript received September 2, 2019; accepted December 23,
2019

5K 3 ARFL 234 (11972156), WIFE #E TR 7L H (19C0418)
g

Supported by National Natural Science Foundation of China
(11972156) and Science Research Projects of Hunan Province Educa-
tion Department (19C0418)

ASCTHERZ WOk

Recommended by Associate Editor YAO Peng-Fei

LI r R KL B TR SR W 411101 2. 1R AL R
SEE M 411101 3. IR LREAE BT HLAE B AR IR 411101

1. School of Mechanical Engineering, Hunan University of Science
and Technology, Xiangtan 411101 2. Hunan Electrical College of
Technology, Xiangtan 411101 3. College of Electrical Information,
Hunan Institute of Engineering, Xiangtan 411101

LRATE T, VP2 RS NGB RIS,
AR BRE R, FIAR JUATTRAR i L s A . 4R ORI
By PP 42 O S HE B B SRR, BT D 2 U T B )
MMM E, XERFWNSIBERAIFPGASHRS
(Distributed parameter system, DPS)". &%) lh 28 R 45
S A3 AR e B AR A R S M B B S T
2 (Quasi-linear parabolic partial differential equation)
HEATHIESE. BTEA, DADB A A Al 20 7 R S ATt 98 20 AT
SRS — Ho2 EH A SMH OG0 3 AT T R .

XS0 A0 B R G R e VEAE I 10 R, VF 2 23 4R
TEFAT AR ITIE, oA g R BRI —
Rz i 7 sz —, W sCiEk [10] T, Luo 254X i 25 &
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filh, WFFE T S /R BER B ER 70 A S HUR G 10 i R 428 1 )
I3 A AR TT IR X A S BRSO AT
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OWy(z, t)
ot
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JERA. #)i% Lyapunov-Krasovskii 2%
V= /Q (WZ(x, tyPWL(z, t) + W, (z, )QWy(z, t))dx
WEBH S % g B 1. O
4 HEMHRE
NT UL R, BT S ARG L R 5

oWy (z, t

L@ (Wi, ) + Gro AWy (e, 1) +
(GL — GZL)AWL(I, t) +Up,

OWy(x, t

% = GgLAWL(Z‘, t) +

(Gy — Grg) AW, (x, ) + Uy

MBS ARG, BT E A1 =1, B Rn—1=3,
ARG SHA MR S 2R R EOREP AL L =45, ¥ H-

G Grg4
u&q&% G = 5 ﬁ\:t‘:& GL = 07 GLg = [_L _0'17
gL g
0 —-05 —0.05
—0.01], Gg =05 0 —0.25|, ATLL, Gzr = —1.11,
0.05 025 0

Gz4 = diag{0.45, 0.35, 0.31}.

N e E 1 AT 5 v, it MATLAB #8411
LMI TEA, SR EESRASE: K = —4.9603, B =
[-1, —3, —3.8]T, ¢ = diag{0.4569, 0.0152, 0.0012}, B}, @& =
diag{—1, —3, —3.8}.

G RFWIVIME KA wix, 0) = exp(0.7x (—z+5)),
wa(z, 0)=10 x sin(z), w3(z, 0)=sin(2 x z), ws(z, 0) = 0.1x
sin(3 x z), Bl 1L FE 2 R4 H T RAFET RORESM RS
FRPEIRAS B

Time 4

1 RS W (, £) AR
Fig.1 The system state of source nodes Wy (z, t)

BN
N

Time t

(a) ERBETT LWy (x, t) IRESE
(a) The state of following nodes W,(z, t)

(b) BB 5 Wz, &) R
(b) The state of following nodes W,(z, t)

Time t

(c) FREENT s W, (z, t) IREE
(c) The state of following nodes W,(z, t)

2 RGBT W, (2, ¢) WEH
Fig.2  The system state of following nodes Wy (z, t)
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