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Design and Implementation of Dynamic TDMA System for Industrial Wireless Networks

XU Chuan' ZENG Ri-Hui' XING Yuan' DENG Bing-Guang' ZHAO Guo-Feng'

Abstract With the development of Industry 4.0, various types of new industrial applications are deployed in
factories, which introduces real-time and high-rate requirements for existing industrial wireless technologies. To sat-
isfy the two requirements simultaneously, we propose a software-defined based dynamic TDMA (time division mul-
tiple access) wireless access system with high-speed IEEE802.11. Firstly, to guarantee the transport service with
bounded delay, we design a dynamic TDMA access mechanism based on MAC (medium access control) layer.
Moreover, to meet the dynamic bandwidth requirements in industrial wireless networks, the linear time-regression
algorithm based on the least square method on the SDN (software defined network) controller considering the dy-
namic changes in the amount of device data is used to predict the device time slot requirements, then the dynamic
time slot allocation problem is translated into an optimization problem to maximize the dynamic slot requirements
of all devices in the network. Finally, we conduct simulations to compare the performance of TDMA channel resour-
ces management algorithms, and implement them in real networks to evaluate the performance of dynamic TDMA
system. The experimental results demonstrate that comparing with existing TDMA wireless access mechanisms, the
dynamic TDMA mechanism can guarantee delay bound and improve the transmission performance efficiently.
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