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Abstract

There has been increasing interest in improving the efficiency of bonded warehouses since it is expected
that more trade is occurred because of the collapse of the barriers between countries or Free Trade
Agreement (FTA). Even though Warehouse operators have been trying to enhance its efficiency by
applying IT such as Warehouse Management System (WMS), there still require much man-power based
operation and there is no comprehensive research. Consequently, it is needed to conduct profound
researches for the bonded warehouse management. In this paper, we shall present the RFID-applied
bonded warehouse process model and compare its traditional and RFID-applied new model in order to
analyze the effect of the RFID system in the bonded warehouse. It is expected that the results of the
papers can contribute to useful material relating to applying RFID system on bonded warehouse and its

analysis of the effect.

1. A8 Tse Vel FHv|ser FERIG
S a1 7k2] A 2~ Bl (Warehouse Management System) [10] A RAF = vpE= 7dke] Fau
& A JFE Adstr] s 249l & YA 2HS st 7]V gy Ee
A5 TEste] dWHA <l JaRE Fa7bA A=g WAsEIA R, Gl gast
o] 5 #edte vl Fae & of Aol AT, s d=atel og
Aoy B H4 F& AMEES BRIaEANE, As dE=3el 93 EDI
axskstr] 913k FUHAl Ve o w, &Y A28 Al 7)s, AAIRE SRR AlE
A2, RRID, AlEd ol 3 & Jids s o uYgd 7lse] a7 HNA vias



2007 St=SCMEEZHEU 2/, 2007.1

o] Aol RzhE 7] A #elela, E3
5 A

2
Aol A% %

Ho
[
ol
[-'O
(o
oo

ojth. H+ o %Hﬁéw
B2 A7 o] Fof AL
Frequency ldentification) 7]<
s BAT F e A2 ARAG v
A= F5E B dvk AAl RFID A3E
19963 o] wid 25% o]Ate] HHES
o]z 9lom[1], %=+ RFID/USN
2005 9¥¢] TRFID A% 2
of W2, RFIDE AlAIHCR 7%
Aol Aol Agst7|7F w0l
, AR °F 20~40%2] AHF A%
& didstal vk olel we Fa
832 98] RFIDS E%‘fs}—b kel
A WS ATt o] FojA AL
[8] 3FAIRF WAL= %‘*1%‘19} g A

o
to
o

o Mo
= Ho ox & o o
o XN ol -

o2

Ru)

Hom A Fagdrrt 7he 0}71
|

Slske] 22

o>
o
fru
>
o
&

e
o
o o
o
ofo
o,
i
L
s
=
oN‘
}11
1o
)
L
@)
)

2. o|2A H|A

2.1 AL (3]

HAR = 8 o7 S99 FdEES
218t7] 9k FaEA, FAH BATFS
B 4 BSRATFG Fdh= 7 IRk
Aol BAFX oIty BHAZIE BATY
T 7P ol 8 x7t Eom, dAY FUEE
EE veE EFo] BAARId wdE 4
Atk sEpElel Bael FhaAC 91
atn], F9jstEe] 555 Y s Hg
524w FFASHAAEE A9sias
S-Yutete] FYHE BE 322 BAZL
of A Eojok g}, LI HAFI A
g o] 8% AiE HHoR TS L
A e Ewel wEvh HA s WY dl
oA A#gel srtE wol g UHEE

22 BAZD 3EHE ZT2AH2[4]

= Al s BAFae] SheAe] L=
Al dgtholo] 2ol wi= Z3 3o
o] 71 ZEAlAQlL 9, fjar, wa
74, Fi, &2 S 69AR Tl
[11] o] & dzkek a5 AT veA 7
el tate] s dujwd ohEt 2

%]—

=

221 YL
AL R AR BWAEEAHS
E2l Y(dock)S wIAGEA HT, wjgRr



o o] w3}

wr

A e Hee

A

[¥ 1] &FRAZY 3}

N
N
o
ﬁo
o)

7F uyd Ze EstE

4 o
il Mw % ﬁ i
| S g
.‘Q XO XL O#D
Rlpe 28 Xy
£ gmy o e
o of AT S
Nfo B B | e T % R
<
m
alil T o o W
s %)@W%W%E
ol ([l g
oo o B i
Wl o LS e
oo B =
o 75 B ko T & o
By %o %% %%
el a;m ﬁi
woW ooy % ) T
_ T T ® W
o P TR &
o K-
“dHER -
.O_ 3
E‘ax.%mE%
ﬂ_.NO ﬂ_ ,Urﬁo‘Aul‘ﬂ_All
S JT ~ -
T oo — oy X2 5
o %a B o, R
R o 5 K
=T P2 LW
il M T i
0
A MV X7 <
G CCIC
X TR
iy
E »A: HIJI ﬁl EO Jmﬂ ;o.._
T EWH W T Do

Qe H A3

1A

LT wAZ

waHE] Aol e}
),
g o

BHAE B

By =

o

ol 4

2 5aAEt "

BHgow, o

A=A A

=
=

Al

al

3eg

Z o
50

&

g

s

377
o]

22

e

=4, T3

—r

0

¢+

B!

A2t

hvaA

¥EANEZ BEN)

(@102 234)

{BILT Ui

HYEI, T

oy ——> Ho2E

@b

() swm
[}

-> amzE

LSS

<a¥ 1> BARI F ol 2[2]

Br

e, ®A

S

%5 o] of

)

of 9Fow

45 A

ol
Wz Te 27h 7

222 B

XA %

Ho

ol
o
o

A
)

N

ol A4

£

8l =

axe

~
;00



2007 St=SCMEEZHEU 2/, 2007.1

3 T2 A2 FAA
A2 BAILE ¥R E=E7REY] WMSE
EYstar A, o37lE
Ealo] ZEAA AP 7pE 2o Al7ko]

Sl b H2 HEE Aotk

& A o

#%%}ﬁ]ﬂ%o]

O 1 1
oo H oo o oa o
ooy XNogo Y 2
& aro

T

o N{N'

2

I o

o

9

o

fo

fo

‘O,

=)
Sl
=2
to
Hu
e
ox
=)
£
ind
=2
o
o
>
r\l
r o

RFID

iR}
tlo
2,
4
o
ol

Ir

2.4 RFIDZ]HFO] B A 2 A A
RFID Radio Frequency ldentification®] ©
Aw A Foget A e olgat]

ey

=
L
T

cmell A =4 mEd WolA] = AbEolut
Abgtel FatEl B1E Q1A sk ETIEHH
ARE FALS F =S 3 VeS¢
vl Al2®l A QAR Tag, Reader,
Antenna, Middleware, Host PC, Web Application
System 5o] It} [12], [13] &% BAH

o &9 #A JFol o FAHI UE
st dsS aHsoF sk e B AT
ol A= EPCglobal UEHAE 7|¥to =

RFID WEXAE 433830t RFID ES

g vlola R H eyt wgE e,
stZo] FAE B1EIE] EPC (Electronic
Product Code)E st 2lH, Tl Z5H
g54¢ shEel FFd B1e] EPCE 9v|
& EPCE W3 9 =g|edataat URN
P20 Z Resolving 3+ =9, HE
ool Al Resolving® HIoJHE A F sl

EPCIS (EPC Information System), *74-% EPC

. AR 9A AHARE  AlEshs
ONS(Object Naming Service) = 7 ¥ t}. [4]
RFID Al2=H¥lS =3 A2 va3t
FE ZRAAE ZEeTh



2007 St=SCMEEZHEU 2/, 2007.1

O WY Agng  Fgate FAAX
(Location) Bl=12] w9} x| g5}t
ARE AAANNY. £3 54930l A

St

n

©
o°

oot o

£

of

ot
4

N
Al

)

2 ZUE B Just

Xéy_%— AAA 7T}

_Y‘i
é
>
>
)
o
it

2 7439} X‘Zlﬁilﬂlé RS,

®
>

4y o |
et

o

=2

@
1T oy

o
>

il
a=)
(G

F

=
El
it

. of x
:(I)g
jahi)

o
K
2
fol

it

o
oo
flo
b
¥
L
ins
o

B Ares A=z A

r
N i1t

o w =
YR =
N

: off oL
T i1
o r
£ 2

o o

2, o

2]
offl il
ui
o
2
X
)
o,
ui

EITENECTET]

RFD M2

=10 0 - EEYYIR

4T ],
—

(£ ERE

| -
il BV pp—

(332 w2m

(nmye my )

FoEHNLY BN PDA R L L]

L-‘HHE L ]

I E.El = ’Jllr |

| enzs moey

¥ - 1 R0 ¥E W3 R |

| mmuz | (mmwz)

(wasm ay)

(asumns)
‘ 5

B2
4 UIRT Tk 0N By W l-|

) )

d

! [ 4

(Ra-wz wam)

HEZ 0 - TN

WA —"] * oys
©HY291 1D - ITVIRNEE

e -

(vazayxe +%) (wuwnyesy)

DEATIRIR B

<% 2>RFID7|4e] FA T Z A X

I =foA s AlEdEelA ol gslA V&
HAEL Z2A| 227 7R A Qe A
glo}alar, o] Ao RFIDS 44
me] L2AAE FAdstke] RFIDE <
of wet dizlagd R div]A
stod A staAl gtth AlE#HOMA =B
Extend V6.0& o] &3tglon, Fus 2435
= AlE#elAd 717 1delar, 108] b
A3t

1oy @ Lo
lo 19

Mt o wo

31 33 A8
ool o]l HE ALY SGAIT

T2 OAI~10A]of] §Jary] A,

AAAHL T 780700]aL, YA g itel=
v el o] &g o] A5 3t BIL
(Bill of Lading), &4, =% ¥ T4 &%
< teel ®E:o gk obA BAFIE
WMS/gell A ZHE &7t obd BLE =
wejEe] el FAHE= BUES A
HolHE 45 & flvk= @77k 7] Wi
o 43 TFE

(& 2] @7HY Fe E5%F
B/L

4 w04 i
14 2,543 1,578 1,129,929
24 2,269 2,176 1,131,854
34 2,918 2,970 138,549
44 2,658 3,007 1,347,247
54 2,481 2,366 1,037,678
6« 2,633 3,241 1,307,965




2007 St=SCMEELHUS], 2007.11.6(3H)/8t=080| =32 3|0 A

74 2,686 2,655 1,086,562
8 ¥ 2,512 3,075 1,222,803
94 2,782 4,039 1,579,517
10 € 2,709 8,883 1,278,024
114 2,506 2,110 938,957
124 3,082 2,503 117,548
T 31,779 | 38,603 | 14,620,514
-k 2,648 3,217 1,218,376

3.2 AlEE ol A
321 Y4¥HlH

Algdoldel zt gl dHEH= dolH

+ Delay time¥}
Atk dA HA
FaoAeE EdR

2]
2 BILHESE o]Fojxt. o€ EF U
T, BIL A5, BHE M o= ety
<
2

el AlEdelds dHAew

At B A EoldME o5 HES
AR ZEAL W g npge R SEIAY vE
S EY:B/L: ZYE =1:1: 252 7M4&
tl A= HolH Y vy AE thso

=°] Y-S uste] FEo] TGS
AAskalth s 5], VR gEe] ¥

szt 5ol ARlth= oul= 1A17tel 12
Hel shmol WATH= oot AR &
'O TAL Tl [ 419 ol AedEr

323 ¥ AF

A= 103] SF A ghEo] Aols
vl EAete]l ezl gre] B oFE
TRt owA, £ A @)Fd
AE whel 1mwte] ved zt slgmith o
= #HES LAHTE ol gl e

[& 3] 2 A&l g M= 4%

gy Ao
[ == ZYyE B/ O Carton
g M4 93 8@ | Hd WE L E K
. I I I I I
Cag ! & | [ [ [
SR — -, | | | |
el N [ [ [
BAE L") [ | [
@ |y | I I I
1 i | [ [ [
| {32 4 | | | N
| Cog 5 (e (me ) we ) |
| | [ | s |
N e Y
| | | EEL sy :!_:-‘ i}
| | | | |

z= By S o
Al 2= = W71gd | gr)Az

Check in 0.754+0.0746 25.7+0.460
As-1s

Checkout 0.166+.0153 7.98+0.732
To-be| Checkin 0.0107+0.0011 0.360.039
(100%)| Checkout 0.0027+0.0013 0.13+0.066
To-be| Checkin 0.0247+0.0038 0.84+0.131
(90%) | Checkout 0.00527+0.002 0.253+0.11
To-be| Checkin 0.0318+0.0036 1.09+0.12
(80%) | Checkout 0.00625+0.001 0.30+0.077
To-be| Checkin 0.0753+0.0052 2.5620.181
(70%) | Checkout 0.0174+0.0025 0.835+0.12




2007 St=SCMEELHUS], 2007.11.6(3H)/8t=080| =32 3|0 A

[£ 4] AEHNIAH 29 AREE

2E 2E U4 SRy @49 v
Bt :5.44 AedelHE HAlge® YgEipEs
Generate  |Generate %=t 6.5 B/L 75
0 61
510 33
540 4
600 33
720 10000 - - .
e 3% Peaktime B/
Random | Input data 780 33| BL | e e =
990 5.2
1080 33
1110 10000
1440 10000
Machine  |Check-Truck 5 EY |-Eg 9
_ -80%Z Ul E3lE o] 2l &
Get go/build_up - B/L 0% BT} Ho] 9] oo
Machine  |Manual-Pallet 20~30 & &~ ¢Q B/IL |- 2 e A= Azt
Labor Inspector AL |- o] 8 71s o¥:6
Activity, . B DYE| . A
multiple Checking_In 4% ZHE |- A
Machine  |Accumulating 10 & B/L |- o ¥F91A Truck dock #| ol A ]
Activity, = o) e | . > P EE Woa L
multiple PUtAW&y 5+ EE'”-—- X] 7‘”%]’3 Eiﬂ—‘e —l»—-i ]
Forklift_put s e |- ClE7Fe A AR 4
Labor away 5o ZEUE] pickup 7} Z-8AF&
Machine  |-go 05 % A A - AAZZE 7 Aeles A7
Machine  |-return 0.5+ A AR} - Bopo=d Ag= Azt
Generator |Customer order 40 A /55 B/L |- sl=9 HlEQ
Forklift |- ES A AAA olE
. - A
Labor pickup 5t AR Putaway 9} &8 02 A&
Activity, . o L BLE o] Al Alz
multiple Pickup 20 & B/L = W= A= Az
Labor Inspector - AL | - Available A2 6
Activity, |Checking_ o e | . A2
multiple  |out 2= 2 E - A5




2007 St=SCMEELHUS], 2007.11.6(3H)/8t=080| =32 3|0 A

4. 4943 5 £4 Zlchelop shsl, 90%9] 1A ER Holw
H =RoAE RFID AE ZTRAA A, 21507 TZAA A7FS oF 250 = =9
Fo] tirigda gi7|Ae] HluE E3| T ATt
RFIDA]=®1o] =lg s #Astax} gl
wela] 7z medE A =9l Aslset 5 AE
RFID?] ¢12lEo] wE To-berdlS t}39 AT 7% daE FuddE g 7=
[ 5-6]% #th o] nmmx= WA XHEE RFID 7&S
Edst FuAee a8A4S =olal ¥
[E£ 5] du3tEY A2y AlZF v o] TMAA S =olv] 913 F o]
3T |, A7 A 5
TE | g AW e AZE | AZHE) et
_ B o
Asls | 075 | 1667 | 2572 19848 LAl A ek A 29
100% | 0.00 2.70 0.13 9.32 T o9 BRI EEaAZ B
To-| 90% | 0.02 9.60 0.83 39.31 ] ) ’
be | 80% | 0.03 10.5 1.08 58.655 Al vaede dAE A A= AHE
70% 0.08 13.00 2.56 84.27 EEH]}\__E__ 7H)‘\j—8]_7] %—B—H RFlD% L:_?.]Jéj‘
g5 vus)] Hokt Eokgsh QAES

[& 6] 213&9 Az AR Hl

a#se e = RFIDE =93k 4971 7]
g | . g A Zo] I E Al A 2=0] A = A|7)}%
71gdoe] gEES At = QUh E
As-ls 0.17 600 | 7.98 83.74 ] o
100% | 0.00 270 | 013 032 AT = JEF HAH A Al EH
To-| 90% | 0.01 330 | 027 21.00 oS A GA g, AA AW|A= =
be | 80% | 0.01 410 | 030 34.90 i L .
70% | 0.02 500 | 084 | 5354 AL Aol AA A, 29l AYE A
Attt 4S8 aydtd AAZ RFIDE
AuAFHALe Zu7A529] uo} 7o Q13 2E 08 F Aog dadr
S o)A Felats walo] ol ] wE FT AGHAZE Ao i3 ANFHAS
of Ao 3t Aldloe] ¢ Wowmz EZ A Fol7] QA dlolEel thek = A A}
2 AgAIre] o Ad wEbd s nfd Eo] Qe Faeo] AA deolHE Fd
Zel g71gd 2 i) Azre] o A £ Bu Age £ 535 FAsoF & Ao
e v BE g 5 glTe], vEd 4 2 HATL EI IAEF EEol g
Aelel] oFEstE wWAow JuPFHYS RFID X% ® FS 1 Fudy =
Pt stZo] HXEH7] A FHO 34 dof tfsk A7 g Fo|t
b 102S 7tk oF skAIRE, RFIDE =38}

NZhe oF 4oRom @A FolErhe  [1] BEF(2006), RFID 7 % AAEY
APAS & gt 2aAFAYE npRot 2, (EFAst 71+ T4 A 675, 3

43



2007 St=SCMEEZHEU 2/, 2007.1

“2HAE 913 UML
, Joseph Schmuller, (9 A)),

[2] =8 A (=1)(2004),
WA Ag AA”

4 WA 3hAL

A7 www.customs.go.kr

“RFIDE 243 ®HAZwg

kAT, &= ITA ]2 93]

W

(3]
[4]

HEA A,

[5] <]

(2006), =3
RFID/USN 7]®te] T8 ol
2]

”
ST

21]33:4 A2% (D), 10¥,

=]

=
Y=EF

pp.
122-127

=l B Y171 5-21(2006), “RFID 7 A A]
28 75 2 9 AHA vz
&4 1 A}3] %1 3-91(2006), “2004, 2005
% RFID AlRAMY & A 3F R a1A”
- BB A7) 4% 3] (2005), “RFID 7]
S AT &8

[6]

[7]

(8]

[9] 1 2h4d 3} 4] 1 Al E], www.rfidepe.or.kr

[10] WMS~7] 31-1(2007.08) WMS®e] 5317
W 71E7)s", #E414(2007.8.25) AR

[11] Donald J. Bowersox, David J. Closs(1996),
"Warehouse management”, chapter 13,
"Logistical Management - The integrated
supply chain process”

[12] Harry K.H.(2006), “Design of a RFID case-
based resource management system for
warehouse operations,” Expert Systems with
Applications 30, pp.561-576

[13] Jerry Banks,
Pachano, and Les G. Thompson,

Applied”, 1st ed., Chapter 3, Wiley

Manuel A.
“RFID

David Hanny,



