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ABSTRACT

The stability guarantee of wireless network based control systems is still challenging due to the lossy links and node
failures. This paper proposes a hierarchical cluster-based network protocol called robust wireless sensor and actuator
network (R-WSAN) by combining time, channel, and space resource diversity. R-WSAN includes a scheduling algorithm
to support the network resource allocation and a control task sharing scheme to maintain the control stability of multiple
plants. R-WSAN was implemented on a real test-bed using Zolertia RE-Mote embedded hardware platform running the
Contiki-NG operating system. Our experimental results demonstrate that R-WSAN provides highly reliable and robust
performance against lossy links and node failures. Furthermore, the proposed scheduling algorithm and the task sharing
scheme meet the stability requirement of control systems, even if the controller fails to support the control task.
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Fig. 1 General structure of wireless sensor and actuator
network based control systems
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Algorithm 1: Scheduling algorithm of CH j

Input: ¢;, Tipn, Tcaps Nsi» Na; where i € @;
Output: Scheduling vector of plants, S

Tep,j < ZiE(Pst,i + Ngi;
Tip; <1+ TCfp,j +Tcap +1

Vector of size I(pjl X 1, Qwhere Q; « % Viep;;
l

Vector of size I‘PJI x 1, Pwhere P; « R_ Vi€ g@;;
i
S, = Sort(P);
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Qi
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