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Abstract

Data entered into RFID tags are used for saving costs and enhancing competitiveness in the
development of applications in various industrial areas. RFID readers perform the identification
and search of hundreds of objects, which are tags. RFID technology that identifies objects on
request of dynamic linking and tracking is composed of application components supporting
information infrastructure. Despite their many advantages, existing applications, which do not
consider elements related to real time data communication among remote RFID devices, cannot
support connections among heterogeneous devices effectively. As different network devices are
installed in applications separately and go through different query analysis processes, there
happen the delays of monitoring or errors in data conversion. The present study implements a
RFID database handling system in semantic Web environment for integrated management of
information extracted from RFID tags regardless of application. Users’ RFID tags are identified
by a RFID reader mounted on an application, and the data are sent to the RFID database
processing system, and then the process converts the information into a semantic Web language.
Data transmitted on the standardized semantic Web base are translated by a smart browser and
displayed on the screen. The use of a semantic Web language enables reasoning on meaningful
relations and this, in turn, makes it easy to expand the functions by adding modules.

B keyword : | RFID Technology | Semantic Web | Smart System |

M-S 0 #081119-003 AAtetzed 2008 118 26
MR} 2008 1€ 19 WAMXK}: SE2 e-mall : ph.d.scw@hanmail.net



38 s@zEx3sls

m

2X| '08 Vol. 8 No. 12

LM

rhu

AHgAES] 97k veskEn 95
FRFA B 5o B
23] 9131 we A7AEo] v

2l
Ach
o
el _D‘
= %0,
“j‘ r
L2 o
T
Lot s
R LTI
B
o X o
2 32
5 4 )
E%Z b
= 2 ogy =
A
- =
" W g o ol A,
—o e o ooft o
2 M > Jﬁi
o T oo o oz
o m = Lo
g 2 orfo o e b o o

)
ik
re
v
X
o=
oY
o
9,
ofo

ofr
o
kd

Firefox & o2 Be}$-A 14 842 &880 whs
ojFth & B0, 4749 He AR ThE “AEEks”
ANA FHHo R G 7] wfite] shte] gloAl o
7 A s o2 e Jee v gheri2l
T ok o EFg Aol AR Al2E MEY
3 A" Fo] LiAgel| E3tE o] JpAF STt of
Y} Ak 02 5 Thgek ool A AREzle] 9]
TEAOE dAstIL HolrbA AREAE At S
of 7P A3e AsshE AulAE AlEeh Baeke-A
& Fal ZaA~ ARG e BolErt ol H g
A58 Aul=E A7) A= RFID 715 7|9
AAg Au| =g dEetr] gk AR AR 9}

it

o= g4
Mz o ofZgAeldES] B ek Aol WY T
ol JRE Feto] weld Al=glo] Agsi.

whebA] E =ol Al REID 745 o]8-3to] AliE
) 718k dlolg o]~ Al Al2gle AASkaL Jhee
APtE HE9AE T AvE HepeA s Al
gl §] 7|0k ojZ ] Ao e g o3t AE F537]
Al AEHAT. RFID Bj127E 59 JRE
olZe|Aloldel daglol 9 dEfsty] Aste] Al
g {1 4ol RFID dlo[g o] 2] AJxels
gtk ofZdAloldel &3 RFID dH71E &)

o

ARE2Ee] RFID Bi2E ?14)atal dlo]ElE RFID dle]
EjHjo]2 A Al2=gle] MEsld Z2A| 27} AlE
g oj2 ARE W3t} AA Al 25l A RFID &
7] Sirit?] Infinity 2105 238l o dlo]ejulo]
227 MySQL ¥ =27 dojZ= RDFE A3t
9t} RFID dlo]gf o] 2 7] Al2~do 2 HElo Ax

= AnlE BEloAE ¥3tale] RE o] Zg] 7)oM)

w =l AL et 2ok 71RE 711 RFID
AE] ol B A= 27l Al o' Adreitt 3
Gl A= AQHeE RFID dlojefuo] 2 Ae] Alz~gle] A

B

Al S At 4ol A Al 2Ele] 4 2 EAo
whe Alale] mdes Ba) AR E #Mleal jAE 5
ol ~ulE Hele s st} npx|uto 2 55 A
=AY T AR 5 Ao i) FFet

I, 2 oA

1. 7|2H9Q1 RFID 7|&

=0l R

el o, F3148 g Bk elb7] Abolol B
o) FolAt= RFID 7148 A4 Arel Fhsh #4
slalA A, 71Ee] wmsshs ge 942
8 49 228 9ask glon o) Ju Wy 2
P AfED QA Tl B Bl s
ohet £, %71, WA Fo| dote BHANE B

)

Alo

do o

N

)

=t

&o] Erh thdk Rof] RFID Al 28la) 54 o
Aol A& $181A RFID Bfgjel e S aairi3]l4].

RFID Al2=gle g Lo} Sreute} 2lg 7|2 F-231w
olF Hl1x wiglg]l UF KFE Active EFYTH
Passive EFjo2 T3t} Active BRI HiEEE
Wgsta glomg o] AR FFAOR FH
37 HolEE 3 2 AYE + glvke o] stk

v
o)) Passive EFY- wlE| 2] S W A4slx] o oty

Holm 7H7e] Adad Aol . A

RFID B2+ 273 AlE]d HEE 2ha glon



RFID 7|&2

0|t AIME! & 7|8 AD

tE =22t 39

g el vlolazge FAOR F7449 Aug A
et vhol 22 42 AKbyte AR FlolelE A4

2. ATHE] 2

71E2] glell A HTMLS o83 2842 A4
oAl EAe] WES Itz HolErh LeiA Abgtel
ofd T2 Hi= AXEMC] oo]HET} %ﬁ%
H Ao ouE FE7|7F offk S 5,
8] Wak= w7k 54 *191 ﬂH A $€¢DP°EH
o] wjQlA] Retr)7h =
ek e B g 14%%211 qlel 9] %

EEHOR A 57 glolth ey HEe 24

rlot

AlehE] 18 XMIL(eXtensible Markup Language) ¥}
RDF(Resource Description Framework) 7]<ol =LA
oJEgty XMLE A3 B2 Abgrol olaialr]=
ofg ] ot ojZg Aol o] AFHOE 11 uE
olgfsl7|= ojyrh 53] EjTL Ato]o] on| ABAES

37| uf9- o gk QJojR whE B9 AR
T o= i onE Hal 9= A @
= o8 Zlo] XMLe| @idolt). RDF= ©
£ syl s AAE 7]solth RDF= 54 A4

of e +& A5E A¥shE XML 7|5 Z ¢
=H10].

RDFE A 234 9] A 53 84& Fsh,
Al 7] QAR o]FR F2E VSR dith &, /A

e -&Nf

\I

il

(object)-4:-43 (attribute)-h(value) o] +%5 2Hal Q1o
W AQV)E ddct e ARkl AA A A
=& =9 W F= vt 2 A RDF= A4l o] ofY
2t $AFA Y 725 7HITHIIL
A9l 4730 3R wElE|olHE AeloE on]
(semantics), T-i-(syntax), Z(structure)e] A 7}A]
z270& Fsgte g 4 glojof gtk RDFE A&
£ u], 1, 7 2E 7 HEEolE B0l 359
goks olFo] Jaxhe] w3te] 7hssith RDF= A=
= "EtlolE 5] BE oJuE o5t Flo] of
Z4z+e] wele|olE 5ol A7) Had dolH i
& Addate] AR
S F&As] o] SGML(Standard Generalized
Markup Language)E.th 7hhet P2 0 =2 ) 3H7 o 4]
Fohe 59402 vEdolHE 7FEE 4 gtk
AlE] ) 7S o] &3t EA] A AFEEE 249
o} 41 Atole] B FAZE AR AL o] E
ol A Ztel AE3t A7t A H9ITHI2][13].

—E—QEQLXL

2

3t} RDFE XML o]&3l] &

lIl. RFID C|OIE{H[O]A X2| AJAR HA|

e
FPF

ol A AQker A|Elo] AA) 8742 g} 2
o] 7143tk RFID 7|%< o3t Z7he] o EY7
olAL dlo|Hulo]x MM E BER PASIATE BE
olZgAlo| 7 AAE = dolEulo]x H] AlxEe
M H2E, tiAS 93 BER AAlssn [17
112 Alz=gle] gA 5218 vepdck (1) RFID B2
212 - RFID #t}7]¢] ghr] L. Fap5ee] 98-t e 19
B4E & 4 9tk (2) dlolE B4 - RFID 7|9}
B2 Abolol] Fale] o] FoZiTh (3) HloEHo] 2 A]
B AE - ARG ojZ] A o)A dHlolEH|o] A
o AT (4) 4 - dlojEulo] s Az A|xH9

A2

227} STl (5) AlWE] Bigh - Z2 A2 B
AR FRo| F2lo] XMLAA RDFE W3 (6)
doleulo] 2 My A - HgtE JRE go|Euo)
22 AHel] gkt (7) o}ZelAlold AR AlF - 2

el 2aiA o EejAloldel HrE Algdich



rr

40 sH=EexsHs|=2X| '08 Vol. 8 No. 12

RFID &2 AHE]
214 (XML-RDF)
' |
tolef & E ML MES
M el
N
EEEES |
Mol Mg ol g2|AolH
He Ha
[
g2y

38 1. 25 AlAm| Wy

dlo[efuo] s 2] Alag2 dlolEHo]ls AHE
7§71817] $1841 RFID 2]v]7] &2kl weh dse 4
Bl A AlE MekS APtk 1 F dlo]eu|
o]z AHel A Hx Xi”—"- AR 5 F7F AR A
A3k Wge] gle W Zad SQL A 2%
Aok A At

9 gnE

1. RFID 2|47| &

(29 20 RFID 2Jti7]sh 41 915 vAA 2o
olt}. Sirit9] Infinity 2102 Gen 1 ¥ Gen 2 ElZ15 &
9% 4 glom ofm vl g 9ol me} Folx]
= geol7} thav,

SOF Length Message CRC
1 byte 1 byte 1~128 bytes 2 bytes
Command |Sub Command| Parameter
1 byte 1byte 126 bytes
Status Response
1 byte 127 bytes

J% 2. RFID 247 HIMX] =5

RFID 2]57] %
o] Command, Sub Command, Parameter”} o]t
t}. Command &= Al2~#] A|2~#] o] Q1] olH
Bl 1ol ek WEAE F AR, Bl #st %‘Oi
2} Gen 1 B 2ol gk 319017 Gen 2 B 2] tjgh A
1A 59 ARE YERATE Sub Commandol= 43
dfjof & B2, S 1Y ARE ¢S AJA 1w

3+ Command E-S Message 9

Lo dolelE 94¢ % 7)ﬂ 1A} SHeVFe] 2E S =
det= 59 Heolr

RFID 2|H 7]E-r E ‘ﬂ% X Status, ResponseZ
o]Foj2 ] Eold we} St AR 7L T

Status= A%, A5 T2 2] F& Hehie gkl 9
A5je wret g1y WHo] JEHE Aol Response

el RFID Bl125-8 o2 #jz1e] DY ej 27k 7}
A3l 9= AR 5ol fIA|SHA Hk ol2dt EAR
= [29 3]} o] XML @42 &5 vlo]eH|
12 Aol A3,

O

|
<Reader brand="Sirit" model="INfinity 210">
<Logicalintenna fiability="80">
[euad]
<Location>
<BusinessLocat ionNumbers>
SH_A1_OPERATING 01
</Businesslocat ionNurber>
<Description>
Main operating theather, Brain surgery.
</Description>
</Location>
<Physicalbntenna id="urn:epc:id:gid:1.1.10">
<bction>IN</Lotion>
</Physicalintennas>
<Physicalintenna id="urn:epc:id:gid:1.1.11">
<ictionrQUT</ hotiony
</Physicalintenna>
</Logicalintennas>
</Reader>
<Reader brand="3irict" wodel="INfinity 210">[...]</Reader>
Cicaci]

a2l 3. 2|67 eS| XML £&

2. A|THE! & ol FH Het

2Zko] ojZ g Aol Aol Qe AR RFEE
A diolguo] 2~ ] AlA~gS 7]Ee] £4] 3P4
S RDFE W$3ith RDFE A84n ndes 93
245 E A4 2E dojE E =& RFID
Bl R AiY xAS 93] AHE-ETE RDFE] 7]
B F2E o, AL BAodl gt Al Jie AR
(Subject, Predicate, Object) & §+ o2 7}Ht} o
T (statement) ]2} st Ao} ¢ B4 5 B4
el 54 &40 dis) 54 @< /e 3s 18
gt SA49 BRY, 4 £ #e] W91 RDF 27]nfell
A FAH o Euel(domain) ¥ ¢ (range)Et &2
Fol 49 A4 s x1¥¢S EFE 7= V)
HAEHEY] S At

=
=

E
=

J

rEE ol



RFID 7148 0Ig3 AlME # 7|t Anls SEI9K 41

RFID St RFID &3 glo] Musel 2ol dasi g Mol 23] o)
———D{RDF 2 88 | ——{3 RDFZ B & —pf'ﬂag% A Fr71Ho 2 AL weka] A A8 giiAo]l1
i T oizEAelde] Hed ~EdA2E FaT 5 ALk
AEIY AEHR
e =2 HE® =2
CEIoIHWO
1 i A @al |
L AeE v, A &

a3 4, HEo| AIMHE| Het BF

dlojEjro] 2~ Al MAe} AR S $Jgk A}
= [29 4]9 2o XML g4]o =2 92 12 RFID ¢
H7] JEE 2eY A8A =& 7R3t RDF= ¥
gtk T3 RFID Bl JRE dlo]gulo]x~ Az Al
2®lo] Ao o8] RDFE Wgheic) Ak A4
A =g XSLE AR golejuo] An Al

Ao Aol aglo] B3 HElst] Slste] AlmE
274 RFID tlo|ejulo]~ M| Al2=8ls 73
2ntE Hep9-A9] FAS ERlsh: ARSIt
ARE I8l AHES HA =] 9 vy [
113 2t} RFID #1571 900Mhz 9] RFID #d
7191 SiritAFe] Infinity 210 RS A&} aL AFE-3H
B 723= 900Mhz t¥je] 241d] RFID El15 AHE-3ic)

B =Ro|Aq &= RFID B85 39 ARE o]E
3

I
$9 539 58 7)ol Ak

RDFZ 3¢ AuE Aelstr] ¢18) RDF HlolH i AtmelAbe] o] AAE 520 Mogal28
N 3 Ao) = AtmelAle] v AE =219 Megal282
18] doj& ARE-gth RDQLE &g Aol 7=t
o Zol7 27 Sld ARt s AHEstn SIS Sisiel wR el Zighex 5
TR £ ° S OFR A &
S 2 ol g e B wmeqe ) SOAP MAAE Agstel st ag,

RDQLE ARg-ste] ejti7]e Bl AEE dloJE o]

2 1. 590 74
2 A A" T2 A0 o) 3RS A e 15]. 2 1. IEH0 7

CPU Atmel AVR mega 128
RFID t7] Sirit  Infinity 210
3. HlolEfHolA Fa 27 RFID #1 SOOMEz
B B ] Genaration 2 B}
vk o] Eg Aol HEC] FAlol AdFoln] ZHzte] A uE S A4} Zighex
tlo]Ewo] 22 AHolA] Ho|Efwo] ] Al
AE&E svta 7pgsit) o ZEAloldE A EFRS tlelEwlo) 2 A A~EE F53817] fl8te] ALE-
2 RFID tlolg o]~ A ] Al2~glaf A{A o2 A4 St AZEg o] AL O [ 219 Erh 9ES XP
7] wel Rl BAS v 2708 s ornt ool OSGE Z# Y922 Knopflerfish 1.3.3&
sho}, ARR38l 3L, Eclipse 3.03 Knopflerfish  Eclipse

A WA, RFID dlo]efuo] 2o 4] A|2=le] [P o= Plug-in 0.7% o]&3ke] dloJefwo]2 2] A|2¥l&
g2l Z2E Q1o o7t dasitt F WAl RFID st} ek Awol Ajue ¥8L 913 RDF DL
dlojejulo] 2 A Alxgle] vl Ho] B2l do]efu] RDQLS A§-ghct.

o2 vldle] Aok F sttt Al A, RFID o] W

o) ARIS] e 7] 9184 AHg Vgl Al B 2. AmERl) 2y
Y=o Aoyt Al > GAA Windows XP SP2
8090 Sgshe Aurt delse dolgulol s < o s

A AE7F 7 9ds At Ay 2de Al OSGi Framework Knopflerfish 2.0.1




-

42 B=REE=sE

m

2X| '08 Vol. 8 No. 12

AP A 2Elol| Fe 3)7}eb7] Aol REID B
o128 Exlafo} st} Yelx] Y= Lo REE A~
? BSE FAT 4 olth 7 ARE AR AR} g
el AgE J2s 2 5 vk e B9, ke
R B S7ME etk eek e AR AR AlS
glo] Alghe Hs gtk

r9~‘

2. Alaie] 2

RFID 2]57] 2 o7 AR ofFel7le] o] 42t
| ALgate F20] 7Vsela & AlH RDF 21o)7}
228t RDF Qlolt # Ade F89) 498 5
e}

A& A4 E,] ﬁﬁiOI 7]—L0H0]: A c}q]z_qg;—é X!
3

o

71 718421 DL o] F¢] 5}‘%{1 ALCHI[16]%
M G=2lw), U (=89, ~(5-4), I RClexistential
restriction  constructor), V R.C(value restriction
constructor)®] E#o] 7Fsetth & =ielA= DL
ALCHI®| 85 AHgst %5 DL ALLS vt &3t
= osle #4390

’\]‘L‘fﬁ‘ 210191 RDF AH&-2 AR&AF Al 912S A 9]
ste] 5 BFYS AFEARNA AlEE 4 IeHIT)

£ ReadTag?| 2~PLE A]2~®] H<=A] RFID BjL
AR} AGE7] fEiA oEA xdE =R HAET
4 = A AFYA AL Al&sta FellA DVD
EHlolo® FHE F3kE A

o

B 3. AIBX BE
ReadTbg = T hasnterest. (Mitimedia
M 3 has Genre. Movie
U JhasHome. DV DPFlaying
MV hasInterest.(—Game
L= 3 has Home. Video Game

3. HEl*N &

2ntE HEk9-AE REID 7]
oA 2ntE AlaElE] B3 vlo]E W o] 20
A ARE 84T 5 9 AR
RFID €1, RFID #t]7], dlo]el®o]2 A t]o]E]
Hlo]2x ] Alz=gloZ A= SIrE RFID &v7]<}
B Aboo] An o) A #gu) vlofefuo]~ A Al
22l X RDF @4 £ 2 Wghe 3 dlojejuo] 2 A
wol| A4EE S gAd 5 9k

2 o8 Aug 9

¢ &t g ITAC Project p3 ‘ ‘

=

ReadTag
rFD B 11
ZE0H =3
we0 21 7| as
AMEIRNTS 3R 12N 20
Ll
[ELVIST /B
Mol NAE
AOIE AAH”
2EDON 53
Music Recommendation System =
I
2AZ 27
UHealth =

33 5. ADIE B2 HelsH

websl ALg el Zesele $EF 5 Qo
2 e 22k9A9) olguiele] e ok A

£ 72l ojgeAolES 28

B

Hehe-A7F s Bl i‘r“ﬂ LES *MOHH
¥ ReadTag A&} o] SIS dloEfH]o]
2ol G50 9= AR} EloEHo] 2~ A2 Al ~E
S AA 2ntE BeheA] Agdh e Al A
H7F gl 51 o] §7kedt of=eAo| el X
2 5290 AFAE 289 REWS v s F
&3l F7H/AAT 7} Eliss 1:1’ E}% tﬂom ]
Aufe] ghglo] B

Aol Aol At A Fa 4

e o 18

_E l} mlo i,



RFID 7|&2 o|8

AOIE HE2I2X 43

V. 28 A g=234
sembe A|2esloll A RFID 714:9) A2 B1e] Q12

tolH & thsh Ak okl A ojZejAo) e
o lojA nl-g Azt FAE FFE etk 1
1Jr 47 RFID #A] Atelo] AAIZF HlolE F4 2.2
4] o2 7]1E9] o FY Aol o]7]F b
Ao w AAE F# gk Mz e Y
=L tinto] 27} o Zgj Ao Aol A o AHA
zyztel Hg) 4 34E ARAWA ZUE ] A
glolg] W3 oA oFr} TS 4= gt
2 =04 RFD B2 5 3558 4EE oF
gAlo| ol Adaglel S BElabr] ko] AlwE <)
$H7dllA RFID dlolg o]z AHe] A28 A8t
2utE BEkAE Tk o Eg ool A&
e RFID 2]t}7] 5 &3] AH&AHe] RFID Bl-1E <143t
Hlo]El 2 REID dlo]jo] 2 2] A|zglo] et
ZA|27h AWE 9 dojE ARE WEe) 3
AlelE ) 7)ol A A% Hlo]elE 2phE
Aoﬁ sajslo] sho] 4
AH-E AUl sl 44741011
9 2] 7'

lo ol o v g

e o

3l
a4s

B
=

lut

o
ﬂ

[ex
f

2

.
T

§}

o ope o R R
zzﬁrz*‘)mlk
L_4
;dr

oo

-+
S o 2

ot

22
i

E T A

[1] E. Walshe and B. McMullin, "Accessing Web
Based Documents through a Tree Structural
Interface: The WebTree Browser,” ICCHP 2006,
LNCS 4061, pp.106-113, 2006.

[2] Google Chrome - Open Source Project, New
Browser, http://www.google.com/chrome/

[3] PCMAG.com - The Independent Guide To
Technology, RFID Type, http://www.pcmag.co
m/encyclopedia_term/0,2542,t=RFID&i=50512,00.
asp

7. Pala and N. "Smart Parking
Applications Using RFID Technology,” RFID
Eurasia 2007 1st, pp.1-3, 2007.
[5] G. Hornback, A. Babu, B. Martin, B. Zoghi,
and R. Singhal,

Attendance System,” Automatic Attendance

(4]

Inan,

M. Pappu, " Automatic
System Journal, Smart Distributed Systems
Group RFIDSensNet Lab., 2001.

[6] http://www.medicaldesign.com/

(7]

G. Liuy, W. Yu, and Y. Liu, "Resource
Management with RFID Technology in
Automatic Warehouse System,” Intelligent

Robots and Systems, IEEE/RS] International
Conference, pp.3706-3711, 2006.

[8] M. Hepp, "Semantic Web and semantic Web
services: father and son or indivisible
twins?,” Internet Computing of the IEEE,
Vol.10, No.2, pp.85-88, 2006.

[9] A. M. Tjoa, A. Andjomshoaa, F. Shayeganfar,
and R. Wagner, "Semantic Web challenges
and new requirements,” 16th International
Workshop on Database and Expert Systems
Applications, pp.1160-1163, 2005.

[10] Y. H. Kim, B. G. Kim, and H. C. Lim, "The
index organizations for RDF and RDF
schema,” ICACT 2006, Vo.3, pp.1871-1874,
2006.

[11] D. Beckett, "RDF/XML Syntax Specificati-
on,” W3C, 2004.

[12] L. Lv and Y. S. Liu, "Research of English
Text Classification Methods Based on

Information  and

Communications Technology ITI 3rd

International Conference, pp.689-700, 2005.

Semantic  Meaning,”



-

44 BIIEHRES

m

2X| '08 Vol. 8 No. 12

[13] K. H. Lee, Y. C. Choy, and S. B. Cho, "An
efficient algorithm to compute differences
between structured documents,” Knowledge
and Data Engineering, IEEE Transactions,
Vo.16, No.8, pp.965-979, 2004.

(14] Az, §57], 471%, o]Fd, “2uE ZA
HI 25 949k ARRAL 914 24 A28, g3
FEARE 3 =7, A124, A5Z, pp.155-162,
2007.

[15] X. Zhou, S. T. Wu, Y. Li, Y. Xu, R. Y. K.
Lau, and P. D. Bruza, "Utilizing Search
Intent in Topic Ontology-based User Profile
for Web Mining,” Proceedings of the 2006
IEEE/WIC/ACM International Conference
on Web Intelligence, pp.558-564, 2006.

[16] F. Baader, I. Horrocks, and U. Sattler,
"Description Logics as Ontology Languages
for the Semantic Web,”

Reasoning, LNAI 2605,

Mechanizing
Mathematical
pp.228-248, 2005.

[17] S. Lee, S. Lee, K. Lim, and J. Lee, “The
Design of Webservices Framework Support

Based

Composition,” Proceedings of the Second

Ontology Dynamic Service
Asia Information Retrieval Symposium,

LNCS 3689, pp.721-726, 2005.

X XF A 7Y

(Chang-Woo Song) H3#
= 2004 8¢ ¢ S

YA AFE T AHFIAD
2007 29 : S1alepEt

4 RFTIHF A
*2007d 32 ~ A : QlEista
, 4R-38t ) uhalag
<%”§—Er¥ DA =/ R HE 2 A2 gl

glo]Ejwlelyd

o
o T

£l
o
EFl
o,

o] A &(Jung-Hyun Lee) H3ld
S 1977 29 ¢ st A}
(&8Ah

= 1980 9€ @ QlEtdEtaL HAE

(T A A}
1988 2¢ @ Qlatoistal Haky

)
@ dz)E dTa AlzE

<HHROE 1 Aol HOL $4904, Auz, 3

95 ARYTE




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


