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Abstract
is transmitted back via wireless networks, whose noise and packet dropout may negatively affect the operational control

This paper studies operational control design for a class of industrial processes in which the operational index

performance. Firstly, a stochastic process model of operational index is established with the input and output of process
control as its input and the operational index as its output. Secondly, a dual-layer model combining process control and
set-point feedback control is presented with different sampling rates. Thirdly, a Lyapunov function and a lifting method
between multirate systems are adopted to design a process PI controller and a set-point feedback controller to guarantee
the stochastic stability of the dual closed-loop control system and that the mean value of steady-state error between the
realistic and target operational index is zero. Finally, a simulation experiment on the operational feedback control in an

industrial flotation process is conducted to demonstrate the effectiveness of the proposed method.
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Fig.1 The structure of industrial process operational

feedback control under wireless network environment
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Fig.2 The feedback control strategy of industrial process operational index under wireless network environment
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TP LB S HARE 2R, K 4 v 7E = 41585
LR, 7% 1 (Packetdrop) U IS 4T FaA% 5L
EAE B bR e e 3l A5 i T 55 1) 5, 9% 3 AR
Ky R J7%: (Packetdrop + Noise) BT &
fH R, I8 T RS MEE | IS ATFa bR S bR e A
HARE L N33 8k

Bl 5 25t T Jo 8 W48 A7 70 e 75 R &AL I R 2
A i A7 B8 5 S BRI it k. BOEMIARE R v =

(i WX s e X 0.1, 0.05], M5 thaT LU B, fEAE— N BE SRR
M, VR hy Wl g FERF 2, SEBROREAT S0 A7 5 R0 i A7 BB A% 43 1) PR
M, SOk B ¢ S SRR B {H.
L wee e e PG T LSRN TR R u i
Lig JRA (T) SEATHE RS %’Jﬂﬁg > ﬁu%HtB %*ﬁﬁiﬁﬁgﬁﬁrmﬂgﬁﬁ
BOEAH RN TR E I, R Hm A& T A E.
®2 FOHWEFRHIR
Table 2 Packetdrop and noise table
PR 1 2 3 4 5 6 7 8 9 10 11 12 13
5(k) /a 0 0 1 0 0 0 1 1 1 1 1 0 1
5(k) /b 0 1 1 1 1 1 1 1 1 0 1 0 1
5(k) Jc 0 1 1 0 1 0 0 1 0 0 0 1 0
p(k)/a —0.1256 0.0803 0.1931 0.1227 0.0814 -0.0060 —0.1542 0.0659 —0.0539 —0.1440 0.0267 0.1292  0.0696

)
)
)
)

k)/c —0.1224 0.1619 0.0277 0.0527 -0.1062 0.0195

p(k)/b —0.0197 —0.0351 0.1606 —0.1978 —0.0810 —0.1803 0.0773
o( 0.1726 —-0.0659 0.0622 -0.0432 0.0509

0.0600 0.1932 0.0211 -0.0400 —-0.1205 -0.0273

0.0796  0.0214
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