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An Approach for Managing Storage Locations in RFID-Based Cold-Storage Warehouse System
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ABSTRACT

In RFID-based cold-storage systems, product locations are recognized as the logical locations of RFID readers which are
attached to the entrance of the cold rooms. However, through these methods, product locations can be incorrect in many
different situations of a storage. Cold storage rooms have a huge rage in temperature, and the product in the cold-storage
spoils easily. Therefore, highly precise product locations is very important for the product quality

In this paper, a new approach is suggested to manage the storage location inaccuracy by adding two readers to existing
forklift and attaching RFID tags to the ceiling. One reader recoghizes ceiling tags to acquire location data, and the other
recognizes product tags to acquire product detail data loaded on the forklift. The product can be seamlessly tracked and
traced in realtime by monitoring and analyzing data gathered from these readers. Through the proposed location
management method, the effectiveness of the product management in cold-storage can be improved consequently.
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Table. 1 The assignment of storage locations
according to scenarios
O: Proper assignment of storage locations
X: Wrong assignment of storage locations

 AA9Adn S
cold room 13 (¢
| coldroom 1% X

cold room 4%
(BRARAAR G ooz 0
e delF)

cold room 1€ X

cold room 13 (o}
il

EF 10747} 25 cold room 135
23

v
2 el A g ol

= ¢ =29 oA 7 EAES 3
Z8t7] S A o2 274 RFID T 7|7k A€ A
ARE 24T 0)Z o] & HANA 212 BE S A

A g,

418 87

73 314 B vhe} ol A Azt & 20 2] RFID
77 B3 shue Ao 23 JAg1E
A¥ g el & st A AR AR EFC &
e B g o= oot

1974

HE R8E ANHIE
e A" (|NAYAHT)

- o R
=
(BFNNAF)

2% 3. 0|F RFID 2H2|7F $&HE XA R
Fig. 3 Forklift with dual RFID readers

d7le A9 E gds &, FU|Her 9
b= subscribe A 02 A5 S '}WL%
574 AA e z27t ¢ 5‘]7‘5\% L

o (> 12 B 4o
m
hn)

o
!
o

B AN e

5101 17 u}%—oﬂ B}Q—“# ‘?H‘ AR
Bastn Uy & 17 Aol mDoor_
TagZ 3230}, 2709 RFIDH T 7) 7k B A€ A AR
EEHE A

DA

Cold Roorn

MY 24E HNEdE

inDoor_Tag

OutDoor_Tag

% 4 #xefa £33 XH
Fig. 4 Positions of location tags

EEEERREL

$1X 8 18 9)= RED gdl7|& AXzte 2 98



RFID 714 35431 Al gl o] {9 A #e) et

aE o] A HAE sty 1 & AL &
FHIE Y=RFD 7= A Y79 22 54 9
Aol F-2hd AXH 27 A& W BEFANLE A4}
EE 253t 29 SE cold roomoll EF 0] Eo) 7 uf
&} -2 o o] 43S VER 1) o)t}

ORE1~60Y ¥,
BNBEIALENY

*39

a ©FE5-624 ¥, 2

Outdoor NBERLESY
tag '

a3 5. cold room &1 2HY
Fig. 5 Infout loading operations at cold room

y

L InDoor Tag @1 4!

OutDoor Tag 2! 4! {

1HO
I
I
e
7z

a
0o
>
40
O
o
I>
Im
2
02

u

&

3% 6. cold room E0{& uf &% clolojI
Fig. 6 Activity diagram for entering cold room

a2l 7. cold room L2 f & clo|of I3
Fig. 7 Activity diagram for going out cold room

— cold room JJWJ AAA7E A o, AR

OutDoor_TagZ ¢1413l31. mDoor_TagE A4 s F,
FH1E %JI'E— CHEN EFH Z%E“‘ AN E
FE 2B Al AAdT :La 5 & (~6H o)

AN EBEFZ e AT A ]71]?47]'"}*@ o,
InDoor_TagE ¢14]3tx OutDoor_TagE A4kl
OAl BEE 88 QA T, A AGE dAEF
2AE9 H|n g}, o] W), 017 wje] YA EF e~
Eo 3d £ Io] e w o] B gl 2B gt
HIaEFedaAdark

— cold room & 1A E]: 99 FUE WY
g o, s X2 4

TagE A4 & &, %%ﬂ%li

2 A Az}
11 OutDoor_
=t} o] o, %OVJ

o (o

4348 AAHA A

Boab e A} 451l & A, o Aol A A A 7 A)
vl o 8 A 23] Ao oha ) 2
— AU 2 1; cold room 15

1975



o FH RN =EA A5 29T

— A2l Q. 2: coldroom 13 S323 &), 71 29 ¢ Cold Room
2% A 9128 T3k (B E303 zone) A% ol Foem
— A2} 2 3: coldroom 45 Y LX) 2], A A € 2 A 9 A i ] &7_._
(coldroom1) st EUR 2 HAZF 91X 2F 4 Ti %, T T4
— Al e 4 19 89] % 7937 OutDoor, Tag .T3 i '
AT F, 2 Soh AT 19 6] W} 2 3y BT
9 Q4eA et 2R e e ATE . | g 1
H 63 19 79 o] BT o|FojATh 1Y 1 o ‘
794 SFHL AN F, EF UL AL B2 9 a2 9 5 741 e DA 4
o V& o EF9] Wshrt §l7) W&o duxex, Fig. 9 Two cancellation types of going out cold room
EFAAHT HA groh adn A4 93 A
(f303) kol A€t — AL 6 X ARkl BE 1~1080] AF Solrl=
AS, 18 62 T8 YA EFY2EY EF 1~109]
Gold Room Guld oo A 1*515} o] F, BF 6~10& thA] A AR A2}
. Q= 7%, OutDoor_TagE <1433 EFH2E
—_ — o . *46}%1% o, 2% 6-100] ¢ m FH|nE 59
mm B¥ 1-5% 93 APk EF 6~10& OutDoor_
& b 16 Tag 914 ¥, A& 9l3l& 9141821 (1303) gto] @A
T4 2 3 CEERE 1
o — Tgu— B g ASToe A2 8 43 A
4§ 2% 4 7 982 AT 55 ALl e 4,59 28
a2 8 & x| Ao onHL o9 A el A3 M E 83 TS U UTh

Fig. 8 Two cancellation types of entering cold room
: E2 MUzl ¥ MAjexl x3f AR
= AR ST HA 1 Table. 2 The assignment of storage locations
Lo} eA Qo 1 according to scenarios

ok

1=

499 9% 79 4% InDoor Tag A48 %, T}
B

Eo7t ASE=EF = QAR &) W Fol o} At ©.1 | coldroom 13 0
23 Bzt dojua] gErh 2@ 92 2 2% A% Autee 2 | B E(f303) 0

+ mDoor_Tag%] 4] -> OutDoor_Tag$1 4] -> &% v :“A]L}a}o I ETEET Ao o
2 23 945 BZo] 23 A e oA cold room 43

InDoor_Tag2l4) > Z¥ 9148 3 VYrield 2% Mal&a. B E(£303) 0

o] A BE e A A} o] F, 0 Xy [HHEHLS | coldroom L2 0
A7b WHe €3, OutDoor_Tagel 4} > B% Q14 > | AAREEShcldon 12|
o . o sz A Bolub2 BF 571 BE(303)

EF HUE B3 JANEFE2E Jd BEEE]

Al o A g F, QAR 4d 2EE0

OutDoor_TagE <148l 2142 FA %, thA] & 44 RANS 9§ A AY 78

o) 94 Rl A AR WA HE 2 2 F o) A e B AR s AA A ol thts HFES
¥7] g AR o} Wi} §iA Hu 2ol #A4& 745 A4 dFsden, o8 A4
Fn7k =8 At gA% 3l FEFL AAAX BN =L )

1976



RFID 718 W53 Al 2w 4495 el i

BT ¥ AA TN AL E 93214 RED 2
H7)E e AEe GeUE EEoE Alienitel

ALR-9800°] t}. 2]t} 7] &= 900MHz 53~ & A}M£-3}0
B} 71 EPC Class 1, Gen2 77 %S W& AlienAl9]
9440 SquiggleS AHE-3F vk &% 4 RFID v 7] &
135MHz T3 & AF4-3H= ACRI22U @ B 7] & AM4
sttt

T8 102 o] A| 288 ALE-2} Q1] H o] 2o) T}, 1|
109 0 M= WsFa Y

=)
tjo
i
o
=
B
b

i
AR

R SEEA
Ay SR

EARTEE SN SF

Trapspor NG, (1736 2

© 4]

T8 10 4SET M| B AAH ALEX]
ClE{H o] A
Fig. 10 User interface for the location management
system of cold storage

N
5
2
B3
a
¥
r\"
il
_%J‘-ld
1o
o

B3I

4

[}

(51

(6] %

il
=
E .
&
o
rlo
2
o
e
2
°

N

<
N
ru

°
olft
ofs
—_
rir
N

|

A

X,

| 2kl 271 2] REIDZ H
| RFID B 28 2.2}3]
]“::— 13~ R Z-ﬂ}\] —3}_93\

3]

3

= [U?f'., r
o
o
I

ox i

jm
o
=
é
).,
= e o
> ¥ ox 40
A

2 e o

o>
>
Y
O

o % oo
SN

2
4o
¥o, o
4o
T

o
iy
L g
ot

=
>
_>|~l_‘
offt
o
>

&2

b1

S

_0|L

3@

)

>

E)
-
>~
do 7R
>,
i
Au)
to
=2
o
=
=
=,

F}E&

> ofn
oo
tjo
o

L et i
&
2
32
i

wx
2
b
N
2

)

-+

il
Lo ol o

B o T
e
O
o

40 o
Suoox it
Rulis
]
il
o Hx
2oy 8
>
N,

O o X 3R

)
2

oX,
—:‘L m{n

2 gl
I~ —{)'
30
b
lo i
p‘L
2
°
o
¥o ot 1o X ojo rir X g =

A
ol M
fo oz

dor e T
el
oft

o3

i}

4

F !

Ao
re

# B 2 A} 3] 2] REID, A 2FAF-A}, 2005,
%, A9 E, “RFID 7)8ke] 7 e 2
287 SE A B e s = A, AT
6-124, 2009.6.
WA, F A, <H A3 v 2 A T2 A A
3 RFID Hj x| Al &8 ol 7] ko] We g B A
28 S Y P RENGE A A48 6%
pp.1453-1459, 2010.6.
v A, ANE, %3, “RFIDH 18 A48 257
Aael g5 91 A8 7197, gk g 53438 2009
gEAFe ey =F3 A36d A1),
pp- 91-95, 2009.6.
AAE, T2 AZYA] FT ANAE A A3
F2 Alzde B AT, AT 4 A
25 g8} M ALER9] =, 2010.8.
A 9 39, “55 3 RFID 7] AA| 7F 2] 54
71& B3, ARF AT IEFEN A247 A5%, pp.8T-

E

w

1977



FFHYAREANEE] =2 158 #95

R RL27H

=20[4 (Mikyeong Moon)

ol shed Ath st AL A8} Sha}
o] 3tojx}puf) & A A A} A AT} A AL
B/\‘H;H?s]-—l 74 E]-x—'o‘l—_‘,} »l—ﬁ]—tﬂ- }
MY Ea A FeARZER Zg

X_‘,],Mlﬂo]: /’\.\LEQ"O—‘—I—B]— Z2HE g9 _g_a‘_;}’
RFID 1] £419) 7, SOA 718k AZEY o] 7 &

(Bongjun Choi)

H>|

ESRE

EEEE R

X#/}J‘EAO]: RFID o} &2 A o] 4 7, b= ol
7| 2T EY ] fn 5

1978



