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Development of Gate Type RFID System Using UHF Band for
Food and Agricultural Products Logistics
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Absiract

The power strength of electric wave of reader looked radiation forms from the gate type RFID system. The more distant
from antennas, the weaker of power strength of electric wave. The power strength of electric wave with 3 antennas showed
stronger than its with 2 antennas. With 2 antennas, the coefficient of correlation between the power strength of electric
wave and response ability of tag was 0.665 (p=0.009), and it showed results at significance level. With 3 antennas, the
coefficient of correlation was 0.711 (p=0.004), correlationship between the power strength of electric wave and the response
ability of tag showed at significance high level. From the analysis result about tag reading performance on the gate type
RFID system, the reading rate was good when tags were attached on a acrylic plate which were located in front of 3 or
4 antennas. As tags were getting away from antennas, the reading rate was decreased. The nearer from antennas, the higher
the reading rate at the center. When tags were turned at right angles with antennas, the longer distant from antennas, the
lower reading rates at the center, right and left locations. When the number of antennas and distance are constant,
respectively, the significant difference of the tag reading rates according to the locations of left, right and center were not
found.
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RFID(Radio Frequency ldentification)i= A}ej 70 W3 gt ol 2850} gjst ggaaE Ad 712 14

H ARE AnE o] g3l vl ur]E el v H3L Qltk(Finkenzeller, 2003; B, 2006; &, 2006).
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Management System), TMS(Transportation Management System)
& A43k3 9loH, T RFID 5 ITS HEsl] AFAK
& F8 Sl Ao s AEE T AEAEWAE ¥
o} 20073FE = 7103} S0l 29)8kar QirkHaraldsvik,
2007; Nakajima, 2007). =nfjollx T X242 T FR5A
B9} AR A %é}&i RFID AlARYe] 21=] 51 §l
on A FYNT wolell AL} o] FoA Aok
= i‘ﬂfokﬂw—‘“— TN L] AFAKe] ]
o .‘::_}J%J 2322 % d4= up|3k AR o7 gk
F RFIDY] 2Rl #Ahe tjulste] Eihs #Ahskshar o
;g% }\k’:!ﬂl zip:]._ H—gﬂ,qb_ &-:.)\}\Eoﬂ 7(%-61 3} RFID ;H_g.y]
%9 A7k B5Foltt B AT SAES] SRu)

32

2 9% ACI=H RFID A25& AAleka Alxee) e
2, 87 S8 2 B2 A45YS PAPOLH REDS
o]

&8 FAE S Aag LY 71xAEE AAlEta

A} 3k

. HOIEY RFID MAH

RFID A28 712407 gy, kv, 81, AEES
HE AR # A3l ARSE Ao]EE RFID ALM
HHE D= olF, HYH FAFY EFAEol 288

7] l8to] 0] 3.8 m, & 32 m9] TFEES AFsle] By
o} HVRE At FRES AR EAde] Aol
FE= ek 93] 2 AT 2Ho] HEsEE AR
3 tHFig. 1).

2]t 7|(IF4, Intermec, U.S.A.)¥ EPC Class] Gen2 & 1SO
18000 TEEZ-3- ARSI Cr, Fols UHFH®IS] 860 MHz
FE| 960 MHz71A] ARgo] 7Fsslet QHEILKIA3IB, Intermec,

U.S.A)¥ 6 dBi Gain®] Circular Polarized Antenna®4 3t

J. of Biosystems Eng. Vol. 33, No. 3.

the) 2id 7)o arfe] QrefutA] gato] 7hEsict. AlAElY]
SIr+ FHSS(frequency hopping spread spectrum)®-2] ©
3 i’%ﬂfﬂﬂ% F3 8882k +2 ppm ©l8), $A A
Arje]52 6 dBi, A4 FoHF 2 F-E 200 kHzolsoIt)

EPCglobaloll’ 4= RFID Ej71o] AMS-H: A8 3 =(EPC,
Electronic Product Code)ol #3l 1SO$} & 3ste] RFID
B9 :f.«;:.g] x)»chjo Ea o A ohjr H]ﬂz—lo-‘f BBS
HoR= UHF di9e] Turg AHEshd 8119 %% EPC
Gen2 #2]o] 4uk3te 11 It Myerson, 2007). wEhA] & <
TolME wAF BRwee] AMSE HlIE UHF th classl
Gen2 BJ21E A3} EPC classl Gen2 Bl 1% oA
ARgAtel] 8l 2 73lo] Jhseh, EPC AHE, PW A%
&, B A8 374 B4 wRe)lE A Qlvk 5
s Fule £ AAHCE EF, 5 Y SCM #ojd
FF07 H4E 3 9l ISO/MEC 18000-6°141 528t 860-
960 MHz F3t5* & ARE-a3iTh

L. H A45F =4 E=1g

glore] olxlsE B4 23 732 Microsoft .net Frame-
work 2.0, Visual studio .net ARE3] Adelgict 227
2 gAY fAQIETe)A HrE TSI e,
23(L)x23(H) 2.5 TEE 2449 9xlef v Q142 3}e} B
1 9AE, AR T AAY ARE B B itk 1
I A Lo e R R e S B i - R I R e B R
veRd Zlolth

—_

O, Moyz= 9 B3 3HE

A9EE-S [SO/MEC 18000-6 air interface & A
2 7)Y AuEy-S B4 glgr)e] dasee
2rf719] <kelurl 270, 370 o AFEHEAZI(N1996A,
Agilent, USA)E o] &slo] xpd=® Hul71E 431lc)

Fig. 1 View of gate type RFID system.
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Fig. 2 View of tag reading analysis program (Left: initial setting, Right: result window).

Fig. 3 View of test for reader power and tag response.
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Fig. 4 View of test for tag reading performance.
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Fig. 5 Tag response rate and electric wave power with two antennas.
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Fig. 6 Tag response rate and electric wave power with three antennas.
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Table 1 Tag reading rate at the front position as number of antenna and distance were increased (unit : %)

Number of Distance (m)
antenna 0 1 2 3 4 5 6
1 34.7+4.7° 49.6+2.0° 48.743.8° 43.543.1° 37.6+2.6° 33.941.5 34.8+1.6°
2 58.32.4° 66.8+0.9° 64.940.0° 63.3+0.9° 63.0£1.0° 56.8+1.2° 56.241.7°
3 63.4:£2.2° 69.3+0.4" 67.6+2.4° 67.9+0.6" 63.0£1.1° 65.620.6° 64.143.7°
4 69.9+1.8° 72.0£1.2° 71.0£0.7 68817 | 66.9+0.2" 69.120.6* 66.422.1°

l)Averagf:iS.D. (N=3). Mean with different superscript in each column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 2 Tag reading rate at the side position with one antenna (unit : %)
. Distance (m)
Location
0 1 2 3 4 5
Left 432429 36.7£2.2° 33.8+4.9° 25.4+3.8° 31.241.9° 30.0£3.4°
Center 50.7+0.7* 43.5+1.9* 32.6+0.7° 25.6+2.3° 24.943.6° 23.443.6"
Right 46.1+3.7° 40.6+1.9° 29.5+1.1° 33.3+1.4° 27.842.1% 25.843.6°

DAverage+S.D. (N=3). Mean with different superscript in each column are significantly different at p<0.05 by Duncan’s multiple range test.

Table 3 Tag reading rate at the side position with two

antenna (unit : %)

. Distance (m)
Location
0 1 2 3 4 5
Left 64.3+3.4° 68.1+2.9° 68.142.9° 66.9+0.8" 63.3+2.9° 64.5+2.2°
Center 72.6+1.0° 70.342.6° 66.243.6° 68.4+1.8° 63.0+1.9° 65.0£0.4°
Right 69.8+0.8° 69.1£1.9° 68.1+1.4° 65.7+1.5° 61.8+3.0° 61.142.9°

1)Averach:S.D. (N=3). Mean with different superscript in each column are significantly different at p<0.05 by Duncan’s multiple range test.

Table 4 Tag reading rate at the side position with three antenna (unit : %)

. Distance (m)
Location
0 1 2 3 4 5
Left 72.7+1.1°Y 69.3+2.7° 70.8+1.8° 68.8+3.3° 64.5+1.3° 64.0+0.8°
Center 76.1£0.7° 70.8+0.5° 71.5+0.8° 69.1:+0.8 66.7+3.2° 67.243.0°
Right 71.542.5" 71.0+1.4° 68.8+1.9° 69.6+1.9° 66.7£1.9° 66.9+2.7°

1)Averager-tS.D. (N=3). Mean with different superscript in each column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 5§ Tag reading rate at the side position with four antenna (unit : %)
. Distance (m)
Location
0 1 3 4 5
Left 76.6+0.4*" 73.9+0.0° 74.940.4" 68.8+1.9° 70.0+1.1° 70.3x1.9"
Center 77.3£0.4° 74.6£1.3" 717415 68.8+0.0° 71.0£0.7° 70.1:0.4°
Right 72.744.4° 73.7+0.8° 73.742.1% 71.0+£2.5° 68.6+2.1° 68.8+1.4

DAverage+$.D. (N=3). Mean with different superscript in each column are significantly different at p<0.05 by Duncan’s multiple range test.
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