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Abstract: To improve the static allocation of the limited bandwidth in networked motion control systems, we propose

a dynamic bandwidth-allocation method based on the control-performance and the current network status. Under the

constraint of the minimal available bandwidth of all loops, the residual bandwidth is optimally allocated by the user-defined

cost function. This maximizes the system performance by minimal bandwidth consumption. Three typical bandwidth

allocation schemes are given respectively for the equilibrium status, the disturbed status and the maximal-demand status.

Simulation results validate the effectiveness of the proposed dynamic bandwidth allocation algorithm.
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Fig. 1 NMCS structure with bandwidth scheduler
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4 (Simulation verification)
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u(k) = P (k) + I(k) + D(k).
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, bd =
NKTd
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.
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K = 1.5, Td = 0.035,

N = 100000, h = 0.010.

2

Fig. 2 Sensor and actuator linker in simulation platform

3

Fig. 3 Controller and objects in simulation platform
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4

Fig. 4 Network fig in simulation platform

c = 0.03 s,

D = 0.3 s, ,

:

(bi)min = ci/Di = 0.1,

(bi)max = 1 −
N∑

j �=i

(bj)min = 0.6,

hmin = ci/(bi)max =
0.05 s, hmax = ci/(bi)min = 0.3 s.
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Fig. 5 Network scheduling and step response

without scheduler
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Fig. 6 Network scheduling and step response with scheduler

5 (Conclusion)
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