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High Reliability Field Wireless Sensor Network System Technology
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Abstract

Monitoring system is important for production management and quality control. Wired
solutions are high cost and the cabling installations are inconvenience. Hence, wireless sensor
network solution has become a new trend in intelligent factories. However, due to the combined
effects of signal attenuation, noise and multipath induced by machines, personnel or vehicles, the
transmission of wireless networks might be not reliable as wired networks. It is also a challenge by
using wireless network solutions to satisfy the various transmission requirements in factories, due to
the limited bandwidth and poor capability of time-synchronization. As a result, there are several
issues such as, interfere, data synchronization, Quality of Service (QoS), have to be overcome in real

cases.

In this project we developed a high reliability field wireless sensor network system for data

collection. This system includes three parts: mote, network manager and mobile dashboard. Mote is
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sensor embedded network device, built with IEEE 802.15.4¢ communication protocol and in charge
of sending sensor data to its belonging network manager. Network Manager is a hardware device
built with Wi-Fi and IEEE 802.15.4e communication protocols that are used to corporately collect
sensor data from the motes and send to management server. Mobile Dashboard is an application with

graphical user interface that user can easily arrange sensor network hardware and monitor them.

The system has been verified in two factories. In case 1, there are obstacle in the environment;
in case 2, the mobile carrier with sensor node moved in two zones. The results show WiFi mesh
network are constructed through hopping to overcome constrained environments, and the data rates
fulfil the requirements. It shows the efficiency of our system in filed network for sensor data

collection. In the future, the QoS issues will be improved for specific applications.
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