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A Principle of Operation Study on RF Tag Antennas Placed on a Metallic Temporary

Equipment for Construction
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Abstract: RFID is one of the most important industrial technologies for inventory management. However,
there are several concerns with installing temporary equipment, because many of the equipments are made of
metal. Conventional dipole antenna used for RFID loses transmission and reception capabilities. In previous
research, it has been pointed out that one of the causes is the non-uniformity of the electric field intensity
distribution around the equipment. Based on this, we’re thought that there is a point where the magnetic
field is further strengthened on the metal surface. So, this paper proposes a twisted-loop antenna used for
equipment’s metallic surface. In order to show the effectiveness of the antenna, this paper checked from
three viewpoints. These viewpoints are frequency characteristics of the input impedance, directivity gain and
distribution of current density. Before that, we checked the directional gain of the folded dipole antenna,
which is one of the conventional technologies, for comparison with propoesd antenna. First, We checked the
frequency characteristics of the input impedance and showed that proposed antenna could be connected to
the RFID IC. Second, we checked the directivity gain of the proposed antenna when the antenna is placed
in the free space or on the metal plane which is wider than the antenna size. As the result, the directivity
gain of proposed antenna plasced on wide metal plane is more strengthened than placed in free space. And,
directivity gain of propose antenna is more effectively than conventional antenna. Finally, the reasons why
the proposed antenna showed good performance on metal surfaces was confirmed. The reasons were obtained
by comparing the magnetic field go through the conventional antenna or the proposed antenna.
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(a) Metal pole that can be used as bogie handle (b) A bogie of Temporary Equipment for Construction
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(b) folding loop antenna
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(a) Twisted Loop Antenna
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