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Scheduling for NCS Based on Markov Chain
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(1. College of Information Engineering, Zhejiang University of Technology, Hangzhou 310014;
2. School of Mechanical Electronic Engineering and Automation, Shanghai University, Shanghai 200072)

Abstract The data packet dropout degrades the performance and network utilization of networked control system. The Markov chain is proposed
to model the networked control system, to predict the delay and packet loss rate as an important parameter of the quality of service. Based on the
dropout rate, a feedback scheduler is used to adjust the sampling periods for tasks of Networked Control Systems(NCS) and network resources. The
integrated control-scheduling is realized and the total control performance is optimized. The emulation result shows it is effective.

Key words packet losses; Markov chain; feedback scheduling; dropout rate

1 2 NCS

(Networked Control Systems, NCS) 2.1 NCS

1] CPU
RM(Rate Monotonic) (
RM ) 1
CAN, DeviceNet
[2] CPU IAE(Integral L o o
Absolute-value Error) CPU S S
Truetime 1 NCS
NCS
(3] s S, (s =1) s, (8,=0)
CPU
n NCS Lioop
Lund Martin Andersson, Anton Lioopr Lioopzr™ "+ Lioopn} Lioon

Cervin!¥ Matlab

Truetime

NCS 2.2 NCS
QoS £
NCS (60573123)
NCS (1983 )

NCS 2007-10-10 E-mail xuying012@yahoo.com.cn

—140—



y d Di Ci i
d 1 0
N(N <00) {q11q2|' '1qn} = Us
CH. e N d[n] u, P 5 [(k—1)h,,kh,]
qln] din] = U, =3[a-2)C1/h
f(aln]) 2 =
c B (6]
NCS QoC QoS
US
hi’ =h(U,;/U,)
2
3.2
NCS NCS
{x[n +1] = A[n]x[n]+ Bw[n] W NS =il
JIn] = Cx[n] U, =£ci/  =<i(2"'-1)
Aln] 4
1-¢ d[n]=0,A[n]= A° & d[n]=1 Aln]=A é(khs) _ lé((k _1)hs)+(1_ﬂ)é(khs) @)
A +B A B B -
A0 = »+B,C, O AT Pl g | TPl co[c.,0] =0 100%
C, o] o, I, o) i n A
5 o o U:ECi/hi,AU:O
Aln] A NCS h £#0
d[n] = f(q)=0 A=A d[n] = f(g) =1 h,
= Al n —
A UGh,) = $[0-2)C 0K -Dh)
HMME! hy(kh,) i C(kn,)
4 1 2 U =U, QoS
3 4 [7
4 1 200 ms 2 200 ms~400 ms , U (kh,)
3 400 ms~1's 4 1s W =h{lk=Dh,) U, ®
s, ) {1,234} NCS
44 UDP e
1s h/
HMM U (kh,)
1 Baum-Welch HMM
{A,B, ﬂ'} 3 4
HMM 3
L G(s)=k/(s*+s) k
Viterbi 500 3
01,02,“',01 ST IRt 2.4 ms
l quqgr"'vqtrqt+1 qt 3 10 ms,
Oy Pré., 10.8 ms, 9 ms PID
Ot 72% TrueTime
1s M=4,N=3 HMM
3
NCS (1) 0 TrueTime
3.1
@) HMM
h ( 144 )

Lioop, (%, D;,C;, BY)

—141—



