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The Rotating-Polarization-Wave Communication in the Factory
Environment by Using a New Digital Radio Architecture
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Abstract

A wireless communication system is proposed. It consists of the radio device of a new architecture that
transmits the rotating polarization wave (RPW) and achieves high communication quality when many reflection
waves arrive at this device. The rotating polarization wave consists of the two electromagnetic waves whose
frequencies are slightly different and rotates it polarization at different frequencies of propagation. The device
assigns the code which discriminates some ranges of polarization angle within the full period of the RPW and uses
the optimum polarizations of both transmission and reception to achieve better communication quality. The
proposed device is useful for the wireless network of infrastructure system that requires both highly reliable and
secure communication because it can provide robust communication in the environment of multi reflection waves
and does not have nonlinear analog circuits that are not robust against thermal and temperature changes. A
prototype of wireless communication system consisting of the RPW devices is manufactured and its performances
were measured. Experimental results show that the RPW device achieves better communication quality by
selecting the optimum polarization than conventional one that does not control polarization.





