Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KA1S.2016.17.10.1
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 17, No. 10 pp. 1-8, 2016

859 37 Aude s S8 RFID 290 28 A=) /)t

ojzE",

'MYcistm Qe T, ZH%EHE*I'L HEEMT, ¥(F) QLo AE|

Development of Robotic System based on RFID Scanning for Efficient
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Abstract Automation of inventory management in a steel plate factory was a difficult problem unresolved for a long
time. And now, it is also necessary to work diligently in the steel industry on efficient inventory management of thick
plates. So far, the environmental characteristics of stacked thick plates means it is not easy to apply advanced
technology for their automatic identification. In this paper, we propose a thick-plate robotic scanning system based
on radio-frequency identification (RFID) that can provide quick and accurate inventory management by acquiring plate
information after the scanning automatically recognizes the RFID tags under difficult load conditions. This system is
equipped with a crane to move the plates in a pulled-up operation. It is equipped with a plate-only linear dipole
antenna only for scanning the position of the plate tag. Only the linear dipole antenna, while moving the x-axis and
y-axis information, automatically identifies the tag information attached to the plate. The tag information acquired by
the system is used for stockpiling and is managed by steel plate inventory control software. The effectiveness of the
proposed system is verified through field performance evaluation. As a result, the recognition rate of the plate tags
is 99.9% at a maximum distance of 320 cm. The developed thick-plate antenna showed excellent performance
compared to an existing commercial antenna.
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Table 1. Spec. for Far Field Linear Dipole Antenna

Parameter Typical Units Condition/Note
Frequency 902 to 928 MHz
Far Field Gain 9.5 dBi
E-Plane HPBW 45°£0° Deg |3dB beam Width
H-Plane HPBW 113°+0° Deg |3dB beam Width
Polarization Linear
. . . VSWR 1:1.2
Fig. 10. Linear Dipole Antenna
Front to Back Ratiio 29 dB Vertical E-Plane
5344 Linear Dipole QFEILFe] ] ghu] o} vlALs] Input Empodance % o | 33dBm absolute
e a3 113 2o ™
Input Power 10 dBm 33dBm absolute
max
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Table 2. Test Results

Results

Antenna B
(Existing

Antenna A
(Existing
commercial -
Linear Patch)

Antenna C
(Proposed -
Linear Dipole)

Test Item

commercial -
Linear Dipole)

Detecting Rate 342 % 62.7 99.9 %

Multiple Detecting
Tag Numbers
(Scanning Boundary
Max)

9 EA 15 EA 32 EA

Detecting Distance

(Max) 99 Cm

150 Cm 320 Cm

Detecting Distance

(Average) 78 Cm

123 Cm 260 Cm
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