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Wireless Industrial Control System: Architecture, Key Technologies and Applications
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Abstract Low-power and high-precision ubiquitous sensing, high real-time and high-reliable wireless transmission,
and dynamic and flexible control are the urgent requirements for the effective monitoring on the safety and energy
efficiency of large-scale production infrastructures. Thus, a flat architecture of wireless industrial control system is
first proposed in this paper. Then, focusing on the key functional requirements with respect to sensing, transmis-
sion and control, the key technologies are proposed, including the network design and the time-space-frequency joint
scheduling method for high real-time and high-reliable wireless transmission, the dynamic-cycle high-efficiency
sampling and high-energy-efficiency high-accuracy time synchronization methods of sensing devices, as well as the
semantic interoperability and timed workflow model of management and control platform. Finally, the wireless in-
dustrial control systems for high-efficiency recovery of oil and full-domain safety monitoring of power grid are de-
veloped, whose implementation results are introduced.
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Fig.1 System architecture
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Fig.9  Wireless industrial control system for safety monitoring in power grid

FEfR /9 ~EZE /kbps
2.4 9.6 | 20.0| 40.0| 100.0| 128.0
FEHEIRE /min

o 05 0] 0] 0] 0 0 0
10 0|lo] o]l o 0 0
BERE 50m) | 50 | o o | o | 0| o 0
BTG IO B B o O A e
0 . .
(BEMISE 200m) ) o1 F g | g | o 0 0.1
TS O e I B S Bl
(BEFR 500m) | =0 1 o | 0| o | o | 01 01
o 05 o] ol o0 lo1| 02 03
X“gm 10 |o|lo]| o ]o1| 01| 03
(BEFIE 800m) | 50 | o | 0| o | 01| 01| 03
05 | 0] 00102 02 | 04
a5 10 oflol] o]o1] 02] 04
- . . . .
(BEFE 1000m)l o ol g | o | 01| 02 | o4

K10 LR BRI 2 0S5 R

Fig.10  Testing results for power line network
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