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Analysis of the Recognition Rate of Distance between RFID Tag and the
Surface and the Contact Area for Application in Packaging Material
-Focusing on Moisture Content of the Products-

Seongyoung Yoon, Hacrae Lee, Euisuk Ko, Doyeon Kim, and Jaineung Kim*

Department of Packaging, Yonsei University, Wonju, 220-710, Korea

Abstract The recognition rate of RFID system is made a big difference by the selection of tag type and performance
of reader, packing materials and the attachment location of tag and the recognition of angle according to the above factors.
Water content is the most effective factor among the various elements that affected to the recognition of RFID as the cen-
ter. Therefore, the purpose of this study was to measure the RFID recognition rate per water content, the distance rec-
ognition rate of RFID tag, the RFID tag and the recognition rate by contact area. In analysis of recognition rate according
to water content, 100% of recognition was possible when food product contained 0~25% moisture. However, when water
content was over than 30%, recognition rate was declined less than 95%. The recognition rate between RFID tag accord-
ing to water content was higher when distance was over than 0.3 cm. In the recognition rate about the contact area of
RFID tag according to water content, the recognition rate was declined when the contact area becomes wider.

Keywords RFID, Packaging material, Recognition, Moisture content

M

i

RFID A12-8& 85765 Hofo] glo] SHa444128) v
o] )\]-—"_,] B‘_J,]- X4E_,] E‘g‘ J,]_‘:qe &X]o]—oq _]__j_xﬂol
(Supply Cha )Q aado s BEsly AA YA S0 Az

A AAEE =g B ol ZAIE Y §84 AE
=3 71%‘4 EFH|9 AI7F A7t FA] 7|48 o= o
=3 Qi RFID #A A= thefsh Eolola] E-8-50]

A Jed B w71 g B3 A7z wbEg-
012y SA1ZA|] FAl9} VU Ee] Ao W 2%,

o)) o]n

*Corresponding Author : Jai Neung Kim
Department of Packaging, Yonsei University, Wonju 220-710,
Korea
Tel : +82-33-760-2379, Fax :
E-mail : kimjn@yonsei.ac.kr

+82-33-760-2760

o MEEE &R RFID B2 3)717dS
P bd ARES FrhE Yy of] A
0] 7Fsehe ERIEITD. A3,

A4 @M AREEAL 9= RFIDS
F A ES T FElE 25 5 e
AQrsiaitt. 541, 55 5 veFe AR S vt o
ZEAY, = F3, Wgd 3 o] RFIDO| At =7
AL AAstaL, -3 }O:] B7keE At w71l wE dolE
AXE APt FA] ke AL IRSAP. TS AFAIF
(Artificial Intelligenceys &35+ wolollA= AAl 504
25e] 91%] 912)& 2iek RFID Bl 7)1 A r=
A7E 917 QA 7lE T 7‘] RFID B2 Q14&E #le ¢
3 ohdst A e $S 7Hdsie] e A3 vig
Dogbone type BiZ] 12] 74317} 7V AA vEth 2
ool QIFAT dargleS ol8ate] 2748 the ol

X FE to L ok




N
£

&104 -ofstey -

Sk ok 8213 <EellA RFID QIAES <158 4 2
1FAS 71Nk dEEY Atg B AT oigk AAY

374oAe] RFID 97121 #1991, 75141 (2015)
e frEse] AzjEo] olEshe Blzet ER7garel 4
AE B2e] SRS EA AL 1Al tiEk @75 /A
she A5 TP ol & ] olsdhe Bl &4
el gl "] Al A=E vlaskar g#9lo] fle H
a5 SEE OIS o3l HEsl Fagh gle] 14
E I IR, 25 5(2009)> RFID Bj22] 2l
A 32 ale 7P 2 S = 89

T"?_— fi R
o ugked), 53 B4 % ANBol 1Y 9L B

o rr

I
P A, ' 2 5 dEeii. B3 o F

pzs
2]
5 2 A Blz2el 7129 RFID Gen | Hl2& #E3}
HO
°l

pst 7 4% 9o} Gen 2 Bl ¥la) RFIDS] 24
BARY 93 344 B4 0F A48 A} 9

o} AR 0552007y B AFolM ARgH ezl 7
(e}

& %72 RFID Gen 2 B8] Q4ES WA o]
A ApEso 2A EAsIgEY, e 7E% AR

Jel3 T whE ANES RIS 1 A3t 2y
sje] olAAe)7} Wl 4% Q1ajgo] Wolgon], FAltE
o mE frofuIst o] 2w 2EEE, Fol $3} 2 E
AR B AHBL 1T 5 YA, o]} o] RE-
ID 71%& 7O E S A29] F40] gle] RIFD 4|2
299 By L BEY P SAste] Bl ¥F 914
W 5o ofe Eaol LTHIth. B4, AF Aol

o] FHARl A&S Sl AFS FF B A, A
B, X2, AA9E 5o w2l RFID Bj29] 124]E9]
o9 Walsly gl A H2A|7} oftQlrlel gk
A7 F5olt) w2 A= o) $s RFID <14
o L vAE gk 220 5 M & I8 vH=
AFo] FEIS 402 RFID 212153} RFID Bl A}
o] 7] ¢85 2] RFID ei29} HEH 2] w ¢l
2ES 743t
Mz ¥ u
1. 48Nz
1) RFID Tag

RFID Bl-L= A9ge] fel meh dds 28=
55 (Active)zt U1} SRR 231 A9
il 2lee] HA1gel o8l 2esl= 5 (Passive)>
T 58 B9 e A jre] € A

< =Y 5 e Aol AT s daw ) fE

Bl7e) A5 A7) Aleo] Qlom] PAI el 4

5 o ot

bu o=l e

2

o
1
e
Ny
3
or
o
Hl
F&l
0
Lo
Lo
Pal

LATAC

| 3

DogBone

Fig. 1. The RFID tag used in the experiment.
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Fig. 2. The RFID Reader used in the experiment.
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Fig. 3. The RFID Antenna used in the experiment.
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Fig. 4. Tagging position on packaging material.
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Table 2. Moisture contents of model food system (dough) (Unit: g)

Table 1. Plastic films used in test Mositure content Water Flour
Materials Thickness (pm) 0% 0 300

PE(poly ethylene) 30 10% 33 300
PE(poly ethylene) 100 15% 55 300
LDPE(low density poly ethylene) 30 20% 77 300
OPP(oriented poly propylene) 15 25% 100 300
PET(poly ethylene terephthalate) 16 30% 130 300
Nylon 15 35% 165 300
Al(aluminum) 16 40% 200 300
Al(aluminum) 30 45% 250 300

PET+AI 25/20 50% 300 300
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Fig. 5. Tagging method according to the distance between tag
and the surface of model food product.
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Fig. 6. Tagging methods according to the contact area of the
tags on the model food product.
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Table 3. Recognition of RFID tag of each packaging materials according to their thickness®

Recognition Number
Classification | Materials | Thickness . Tag | Tag | Tag | Tag | Tag Numt?er of Recog- Success r.a‘fe of
Location of Trial . Recognition
#1 #2 #3 #4 #5 nition
out | up 0 0 e} e} 0 10 10 100%
NYLON 15 side | down| O 0 0 0 0 10 10 100%
inside 0 0 0 0 0 10 10 100%
out | up 0 0 e} e} 0 10 10 100%
PET 16 side | down| O 0 0 0 0 10 10 100%
inside 0 0 0 e} 0 10 10 100%
out | up 0 0 e} e} 0 10 10 100%
PE 30 side | down| O 0 0 0 0 10 10 100%
inside 0 0 0 0 0 10 10 100%
out | up 0 0 e} e} e} 10 10 100%
PE 100 side | down| O 0 0 0 0 10 10 100%
inside 0 0 0 e} 0 10 10 100%
out | up 0 0 e} e} 0 10 10 100%
OPP 15 side | down| O 0 0 0 0 10 10 100%
inside 0 0 0 0 0 10 10 100%
out | up 0 0 e} e} 0 10 10 100%
Plastic OPP 25 side | down| O 0 0 0 0 10 10 100%
inside 0 0 e} e} 0 10 10 100%
out | up 0 0 ¢} 0 o} 10 10 100%
LDPE 30 side | down| O 0 0 0 0 10 10 100%
inside 0 0 0 0 0 10 10 100%
out | up X X X X X 10 0 0%
PET25/AL20 side | down | X X X X X 10 0 0%
inside X X X X X 10 0 0%
out | up X X X X X 10 0 0%
PET12/AL20/SCD60 | side | down | X X X X X 10 0 0%
inside X X X X X 10 0 0%
out | up X X X X X 10 0 0%
AL 16 side | down | X X X X X 10 0 0%
inside X X X X X 10 0 0%
out | up X X X X X 10 0 0%
AL 30 side | down | X X X X X 10 0 0%
inside X X X X X 10 0 0%
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Fig. 7. Recognition of according to RFID tag moisture content
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