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Abstract

The frequency is widely used to measure the distance. In the warehouse, however, the frequency
is apt to be interrupted by various unmade stuffs and cannot be easily applied to that kind of
environment. This study will suggest the method to localize a worker in the warehouse exactly
with calculating the time difference of arrival from the base position to a node or between each
node and with 3-points pin pointer. This study will propose the localizing method using RFID tag
and analyze the result using the suggested method. Also, the efficiency of suggested method will be
increased with the simulation based on the information from the RFID tag.

» Keyword : Location Correction, Sensor Network, RFID, WMS

CHVHR WS WANK By
+ &1 2008, 11. 14, AAKY 2008, 12. 1, AlKEHL : 2009. 2. 12.

eRNE AUEUBGE ¢ AFGRET ARy



150  BEAHFEHERSE w2009, 2)

.M 2

HZ FHrlze] Aghe fHIAB A 702 A Al
A 0 AGE A g FE YESZE AT 5 9
A AT, ole 2F J4, A MEYZ, & vEY=
viRae] 15 4 R, Y, 9=, 2T $8 5o o
Fet BolEdlA FulFE 2 AR g g A7 &
oA oS WA rlen JB2). 53 BF B 29
A 7I9EL MR A Fol 2331 AA%ke g EFE
7199 ZAY g5} ol FTE A% F8F My o0
o2 stz Ut R 58S Z:’SOF— 8% -rlx]g
AR s Aol B Ad(3), Fn 9 E_A aEH‘_"
B3] mAgA Br} e Hu|as Xﬂ%’- a1l
AR 88 FEE AFstn k. BFFm B2 Ve

Z B9 AF U4 4 dofE -’F—’S 71%¢, RFID, WSN
(wireless sensor network)& 7|wkez 3z 9t
(4)(5)(6). 2 ¥ RFID &% ¥1 #7) 7leL 7129 vtz
=& dAshs 71gc] & Eebx] 133 71erA F
& W3 YoH(7)(10). WSN 718t Al WESIaE B8t

o A3 ol BaEe ot EFe HHe B3 HeE &
ke ZRAAE AFstn on, Ao 2EF el
BF9 HA B Jeiet ohe) FuA ’\E\H 5 =24
28 Asdsla gt ole EfEe A4F AUE s
ds) 2%, F%, 1221 3] 59 %%“4 SRJAEL Alojst
i EAE} (8)(9). AN UEHAE 0|83l Fx v)o] EFe
A BAEE FHskn A A3 Fu dRE -‘n”]"’}
Ao AL 7heeht B 2k 2§59 22 84

£ F3319 PLC 7€ dAge2N 29 va A
g A% & Aot

L

=

:L

B eRe Fode) iR 584 S nase 2E
o 4 847} 7199 V=% P 1en BF E24) @

A4 A8 AREAA B3 Be) 4T} ool
=S B0} ol 93 Fn Bele) YF T2A LS RFID
8 olgslel o] 5ok 2R FAE Aeld BASRe

IS AR a2la AQtE Ee 7§ B8 A

g, 6L g
2 E«l T4 A23AE RFIDS AMUEYAES
= u- A Azl g3 71&3 A3l

A u-Baud Azd 1249 Fave @ QR =
2AZE 9% AR 24 718 AN 123 A4
£ 2 w2 ANG e 78 2 4% B4 9 o)

Ao 2 A5AME 28 2 g5 A7 sl 7ledch

. u-&3 &2 A[AH

RFIDS A4 HEHZE o|43 u-FadA|2ldA
£ 87} o]RoAr. ol dnd AF HH9 Y
A, Ael, BF S A FE A2, 223 AF
BEEFE Az B Tol ik, 2 o)A 7|E AT

& A0 o) RN ke PEE AL B
Hug Asked A3 Uk R F ol Byt
£ 3ue 922 BYSE YRSl Baskd. ot o5y

2} oMES FAel] nuE TEe] A% HRE o83
B85 BEE JRT u-Y3 e Aladle Qu
9 BFALENA ASIHE FaE HP2 5] 934 o
F BuE v ueE TP g BYE vz g

_-§_°7<40

a5 gol,
38 A5 REE

RFID/AAM 2=

a7 1. EumieA Al FAEel S8
Fig 1. Warehouse management system total workflow
el BHEE FY EFTe] AAHY, BYEE BH
Aol g Yol AR BA YL &5 54 ot
% FYSE T A SHL AU BEWE Buw) o
o AM4=lE RFID ejoe 2 Alg
gl §JnE EFo] =22 5P =¥ RFID B2 432 §
3 AA #FH2S ALY RFID "Haw 18 3 A4t 2F
B Fo2 T8l dolEMo|xel ARET
EEL o5 ¥ A2 Ml ¢ F¢ RFID it} AA o
ENAE B3l o|5HE F AF dH 52 AR
vetsled A G HAd) Sute AR 4% 4 FAAA] Fn

O

=

HE FH& oln] B HF3

9 3&F A o8 2uEE 9 5 JES v 2
12 w33 #e AlzEe] AR A7 EF=elt

21 u-Eza] A2 FH



u-A2#YE Y& RFID 82 74k 941 BA 74

151

WMS(Warehouse Management System)< 7]% #2)
7], A AE A7, 92 A8 A7), o)HE B8 M7
2 F45%eH, a3 29 2

WMS 715 Ae7le Fnde) A28 718 A5Ee »
ol & Aoz ¢ 7 3 7|8} S8 TE AL Eslo
Fmel #ert olfeiith. AN R A7) RFID 82
2 AN MEYIE Bl Ao} RFID 2uig S48
44 dlolel g M3

WMS 7]-5 # el 7]

HAA YR
g7

oWl Ay

7]

ol
o] A~

AA H B A7)

T2l 2. u-ETaR| AjAEe] A

Fig 2. .-“WMS configuration
AR AR AD7lE Fn el BF 2 o), Qe o)F
B2 % A HBE AP oME AR Aey]E d4d
A AR golg o] 2o EE A3 AHe] olWE X

]

—

:> I |:> Rz 27

O2 3. 1 o Z2AlA
Fig 3. Entering working process

4
ﬂ\l_,

°

13

>

M

2

ot

=3

X gof vete] ARH OB ofFojo} e}, ole AN F
F Hau e A Al T2)n Aa A2l EE ASsa A
HA0 Andel % 24 $T 95 An L A 2
2 F

gt

’ Z0 A PR 1 [:(> ‘

] :>| W%

08l 4. B0 P ZZMA
Fig 4. Goods out of the warehouse Process

Aar gl

N, - A A= S 9IE 2% 23

o
71

28 4 A9 A9 24

& 9% Alo|Est AR5, Ao Eel= RFID #tlE A3

23 I
B EE]

9lat vy &x
R % o

A A1

gl 5. & el x| 2
Fig 5. Location division in a WMS



152 R FEEREE #2009, 2)

3 Fueo Z AGue] L4t Fejo] o] FojA| &= AA
2o} <132 RFID ©l ¥4} RFID e} ¥4 ID 71

TE AAR o) B3l &9 3 FHES Bl g
Al QA AEE ol% A4 S EEY 9K, RS
gt AE 53 A3 WM EZL B, e o
2] 7} A FEsl] Ade ) 4 FRE sk RFID
HI1g B4 239 RFID H2E o83l 5=
M=

32 9% HEe HH JIHY

A BAL 13 GPSU ¥l gke 2 Q12)E B¢ Aol
e ARSI FAESIAY 93] B R 23kl W97t
F AN g ARE QA7 ot £ =RolA 9
Q14]& RFID 2dl9] €1 Q14 HEE o]4dl Ao n
A olglgt BAIEE /AR ol o|FAL % Fol
RFID H¢] Reader 13 3 ujof AXd g1 dx=,
Reader 28 B3I & 17 22 oHIE HRE YA}
92 ABE B BASHE AYS Ttk ANE oHE FE
£ o851 AR EFC AR sedo] 7l gulE A=
& el AR Wl B3RS 94FE geldit g
d=dA 93] 8912 RFID 26yt 4X)8 AAAe) 22
A7 EE 98 o)FsraA ARUt 2R E HaE A4S
22 o]FofAt} AR} 2L oAV} Bl B=E A}
| <1 A Ue} ¥aE A3l ge) Z AF e |
a9 z #3e A y AR AT o] L3l A9 9
AE FA(DE B 4 5 gk

max(z 4, y,) + min(z,, y,) ..

3 ~(1)

(z,y)=

E 1. MME opE He
Table 1. Created event information

CTag
PTag

PTag

FTag_11
FTag_12
t+1 . . FTag 21
FTag_22
PTag

CTag

t+2
PTag

PTag

a3k o] PRtz 179 63 o] Hasl 4 3
7 2 2Jriel 9 A skl FLF B2EW 145
AAZ olBo] ol Folpont 5L AR QMR A} 2
AT} WA A3 g 2As) Aol a3 73 gl o

1 Q14 gkl o]Ae] YXE olg3le 914 e BAST)
ol % olF
— —

S e T3 = T |tz T3 |14

a3 6. el ulx| Y 2id lA] A2 2Kt
Fig 6. Tag disposition and reader awareness error
tolerance

T3 7. RFID x| ol gt 23 9 =4 21
Fig 7. RFID location awareness value division and
presumption division

3 el Al ol Fo) 34 PPl AR ¥
Aol A olESE A7t B Bobd o) AN B3
,& <1831 o5 ARSIt SR B, 9
g M(z)g 53l A ol AN QY B 3k o]
8% 93 34 08 9R9 B, B, P, 2 17
£ 449 34 P, ANE FHB)E olgut oIF

[,tag’ Pne:ct IDcen'-"i 0]-,-0]2] )‘]'Z_}‘Ff‘_,] qu < ?SC‘Z“ O]%
i:“g] 'ﬂi] ‘Ptarget‘i %E}‘ﬂ —IJ;]( )'EE— °]-§-5]-‘1], 5[\—)21
DE B3 #4(5)¢ 4 % ot
P S e (2)
P i Ptag F Boast e, (3)
CEN 3
Pa + Pnez + Poen
Prvget = log ; t T Ten e, 4
4P, — P
P = % P — )



u-ZnBYE 98 RFID &2 7]6te] 943 2A 7y 153

PRy

V. SI%l 214l HE2 8 -&D

Be| A2HE 78 2 4

) . |Al 01 Rpoixy
AL 93 A4 PHE Microsoft®] Visual Basic Fig 9. Awaff:egs);s ?;r?d Tvc?kTr%Einformation
20059 SQL Server 20059 Express?] Alxg] g4
TFAHR, .
»laﬂg e &= 2 58 53] #8l RFIDe|1%
52 T o1TAE RS AT 738
B ZAAE FHEAR A

42 BT BR| AAHE 9I3 2K 24 MY
#;

B =RodE 41 14 A3L 50m x 50m Fl
I Alele] ZFEAL omE RS AlBEleldE ) ol
£ 43" 2o FEE Tshe g /M m 9on, o%
Aol el1e] AT 4¥o] HEF gl Bl1E AT
o} o]EA9) o]F& AL IH WAL s e AR AN
7V7He dEle) & 34 v g s AR T WEE 7
o] olzith. A¥ A= ¥l 4 BHTE o] 43 |
, — e v B eyl 0.269] Aolg Bion, A= A o
32 8. u-ET 2R AlAR 78 S Hol 7|&e] Wl Hla] %] kAt 53, BH

Fig 8. u-Warehouse management system Aol AN ] e Y¥e] AT AR 7 9

RFID 14 P& o182 9 2ot 942 453 23

ZL W 9X 3 & QNS A RFID "lash ey, 1 Bl <12 gehs ISt HlaQly @ o &dke

5 ANES ol gatgen, Fxsl 01*—1 dolele] & At et vn BN e a7 103 2o

A 342 A8 Holelo]~ mdag S35 94 <

EE9 921 Ao o|FoAEE gt a8ln

A9 97 Az FEHeY. Fus dn AY, 23 A sl

o BB A, oF B2 he P02 Ho) uB Y s’]\

< P2 & ¢ T} Hake A X994 B x99 vz

ROt 8). 2 Al o) o) Fe UAE 47kl Ae) ) \/ \J
EE B3ld o)Foix|3, 7} AlelEde RFID Idi717} 9l

_E‘FFFEO--'

o

o

} f §
i
i

CEHD A Fooig AR 3y

0% 10. £ A 2K} o|m (S m)
Fig10. Comparison of location awareness error
tolerance



154 @GBAFHEREE HLE(2009. 2.)

FHIHE 2 7o) FHL V1Y BF $37 A ge
Hale #3130k 2 =RdAE R 3y $8% 84
Z9] shiQl y-FaTe] A28 S 95 R ID " 7]&d
A HEHIE o]83lo] B} 3849 Fu9) B b
A7 AH A2 71HE AT B %cow Ak 71y
< ZnaAl2molA 92 A4E A 7HoE A3 o
A T 709 ol #1x19) @ sllel RFID 4] ARE o] 43
AR QA S AT 23 23S AR Fd 94
A2 2 EFC X7} Y3 o] FoiRA siiTh A8
oliE Bl ALY IEH NE A vl BYEg 7
£ W "o Hesl 0.649d ut Ak sMe
0.382 A= Fraisict 3 AN 91X FBe Aa
B % & YolA wlf- T2 29 F sl Y 2
238 Aol SlofA o F FHE 33l Frjsin v‘i«*ﬂ*
Shetl Aok E3 EF B 9X9 443 geke
St daod 239 ol2e A Yo A&y 2 ZHSLJH
T Fuvd 4579 552 A&3tm FEe Az Belrt o
FolR oz EFAEY U9 AAYS gusA =

AR diFskd ERAlaRON AH4d Ae 2 7
RFID 28] $8o] BT 4 UL ©|& WY + 9l
< & W ¢xeF 59 It XgEelor & Rojth

1%

ok

ok

(1) EPCglobal, “The EPCglobal Architecture Framework
EPCglobal Final Version 1.2 Approved 10, Sept.
2007.

2) ¥ ¥, 'RFID71%& $53 =9A1,” 480 S8
A A 214, A 3%, 137-146%, 2006 3€.
(3] 7‘103;5: éll:ﬁ.a‘ x—]hﬂi}. ”i-_-g]u]- )\l-zﬂ-o]g\_]o“ 93 &

TE Fueirl g ” FrA2s 8RB, dFHE
238, A 1338 Al 53, 507-514%, 20063 54.

(4) A, "EFHTFE] RFID &8k 23 447
AIREHEL] 2R, A 7R A 15, 39-65%,
20049 14,

(5] Venture Development Corp., "The RFID Overview:
A Strategic Resource for Reseller and Users of
Radio Frequency Identification Technology,”

2005.

(6) ZAE, HA, o]AE, "FA A WESZNA 9 of
Uz £84E 1% MAC/EHR Z2EZ A
g13)7), q@AAges, A 329 A 1%, 57-73%,
20059 74€.

(7) AFE, 8, e, 3, 413,
RFID/ USN 7%t} 5% 31 4d a2l Al=d”
AR B 2006 FASERI TR, A 33
B, A 2%, 122-127%, 20064.

[8) 1. F. Akyildiz, W. Su, Y. Sankarasubramaniam,
E. Cayirci, "A Survey on Sensor Networks,”
IEEE Communications Magazine, Vol .40, No.8,
pp.102-114, Aug. 2002.

(9) J. N. Al-Karaki, A. E. Kamal, "Routing Techniques
in Wireless Sensor Networks: A Survey,” IEEE
Wireless Communications Magazine, Vol.11, No.6,
pp.6-28, Dec. 2004.

(10) K. Finkenzeller, "RFID Handbook,” John Wiley

& Sons, 2003.

(11) EPCglobal, http://www.epcglobalinc.org.

(12] IEEE 802.15 WG, http://www.ieee802.0rg/15.

(13) ZigBee Alliance, http://www.zigbee.org.



4% RFID ®lz1 7]¥ke] 9% 24 719

155

rE(Kwi-Young Roh)
2002, 2. cAqgly Beles} ojgal
2008. 2. gy thelel &4 o)
1 H-Young Roh)
A¥ek ¢ RFID/USN, RFIDZz}
ofHA]

EZ=(Jin-Kook Song)
1998. 2. Zeluisty ojgd A
el olseb

1998.3-84) FF24iizhe 2357E]

IR ¢ TR TEwgle], Ax
2, Embedded system,
RFID/USN

HAR(Chang-Ryul Jung)
1999. 8. «Adgy AFE wsH
o
2005. 2. g ek A5
o) v}
#PAEeL ¢ Information Security,
RFID ZjoluiA],
RFID/USN




