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Co-design Methodology for
Network-based Control Systems
Based on QoS
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Abstract The co-design method of networked control sys-
tems (NCS) is studied in this paper. First, a networked qual-
ity of service (QoS) model dependent on both controlling and
communication parameters is established by using the indus-
trial network characteristics. Furthermore, based on this, the
strong coupling relation between the network performance and
the control performance is analyzed. Then, under the given con-
trol performance and network resource-constrained conditions,
an optimal co-design method for determining the control and
communication parameters is proposed in detail. Finally, the
experimental results show the validity of the proposed method.
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Table 1 The experimental results under different control

parameter values

T (s) P (k) C (kps) T (ms) TR (mg) 7 (ms)
0.1 5 6 11.5 1.2 2.5
0.3 5 6 6.3 0.8 1.9
0.5 5 6 7.2 0.9 1.9
0.5 5 10 4.8 0.4 0.9
0.5 5 30 3.4 0.1 0.7
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Fig.1 Communication and control co-design
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Table 2 The simulation results under different network and

control parameter values

T(s) P(k) C (kps) 9(t) (kbps) J* K
0.8 8 10 [0.1,8] 2.714  [0.0005,0.014]
0.5 4.8 10 [0.1,8] 3.4877  [0.0006,0.0169]
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