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Abstract

Synthesis process from the data produced by different types of sensor into a single information is being
studied and used in a variety of platforms in terms of multi-sensor data fusion. Heterogeneous sensors has
been integrated into various aircraft and modern avionic systems manage them. As the performance of sensors
in aircraft is getting higher, the integration of sensor information is required from the viewpoint of avionics
gradually. Information fusion is not studied widely in the view of software that provide a pilot with fused
information from data produced by the sensor in the form of symbology on a display device. The purpose
of information fusion is to assist pilots to make a decision in order to perform mission by providing the correct
combat situation from avionics of the aircraft and to minimize their workload consequently. In the aircraft
avionics equipped with different types of sensors, the software architecture that produce a comprehensive
information using the sensor data through multi-sensor data fusion process to the user is shown in this paper.

Key words : Multi-sensor, Information fusion, Avionics

LM 2 ] 92 vlolEE Asiel 432 BASA s o
) A2 Holth. ol NS HolEE sh
&

oA 5E AN HolHES %35

ot

=
HEA A g2 55 % o] AMEET o

* LIGW2Y(LIG Nex1 co. Ltd.)

- A1AAF (First Author) : 7ZHA1$-(Shin—Woo Kang, tel : +82—42—-718-3521, email : shinwookang@lignex1.com)

S AFYA 20139 102 149 - ARKEA) YA 20139 109 149 (89AF: 20139 129 189) - AIAIYGA}: 20139 12€ 30Y
http://dx.doi.org/10.12673/jkoni.2013.17.6.777



778 S ataets] =wA A 1748 A 63 20139 12¢ (JKONI 17(6): 777-784, Dec. 2013)

SOURCES

a8 1. JDLe HolH 8% =2H([1]
Fig. 1. JDL Data Fusion Model[1]

de FEH ool AFH oz FA=E T
Al H(12]

A §2 WS ofye} TAREOE T
34 55 FH0E HEEo] s %4 A4, A
T A, AFs AR A4 AlLE Foll ARE AL itk
5o, F71AANN 57, 3 2 7F ATl A
&50] o thiFe) AAY FFE Hoh A esHA ot
oFstaL ofol] thet g5 EHH oz sh7]9fe] A=
T AIMeF a4 dlolH A2 dAe) S8< Tk

HlolE &gl *E‘/\VJ A7k 7Fs A #of AAIZE
Aol 8T HE AR AHlol e AREE o] Sttt AR

t]f:}q] ZLQ_E]‘— 7]mo]1,]. oL-—yg]?;E_CL qx]EJ Al
S A, BA A, Al o, AEAT EJJr e
AFHQ) o] RopA e Ao thF-iololA
12l dnelFE 48T A0 sk ool 2
38 9nelEE 1Y A3l ok A8y g Y

e
=
T
T
o
N
)
olf
ol
ol
_Q

=Ed A= ]Jo‘il—g] Wright G720 A A|A]
FAe] A0 §EE AT £TE
S o E AN HolHE 4
_A H -ﬂ_g_ﬁl- b‘]—J—X—]X]—,] X—]E

1 o2l 4 o
PN iy
2 Nl
LOHH [
¥ oo
H_
OSL

ot =

O

FO

N

J

ox

ijo

h:

o,

e

I
r-1n

ol A 272 HEAA ‘3] °|¥ ’6"6 i7H
13 3o A Wright 7404 AASH AR g
TE NLE AWEY. 47 = o] At me}
UML(Unified Modeling Language) = A A1¥ 4X g3t
TZE et sdA 2ES A=t

o

oo fob do rok
Hrkmm?‘irkﬂioggr}n:

O

I. HE[WA ciole &%

dlole] 32 v= 1 7|HEE F840] 724
o] 5o 7 Aol 297} IDL(Joint Directors
of Laboratories) DFS(Data Fusion Subpanel)ol] 2J3 T
d Hdez dukEa7]e Aol s U DL
& dolH 8% 2ds Aodtal AL &8 wokollA
AREstaL ™ S F3sketainh. 131S IDLY
A Aolgk mdloln Holelgd 2d Wi 7459
712t 2

@ Source: AlMY oJH-Z F

2 Source pre-processing: 1‘%5}
-G ZE A2 H]OIH%
239 delge] NFL B Bk

(3 Object Refinement: 2.0} A 7} 4] 8-S 9]
A 97 2 54 52 20, A4 HolHE Qd
o] ZfAs} Ak z wgksla QA9 AR, £4, &F

o, A ERloly FRE 53

@ Situation Refinement: &z BHAYSH oWl ES} 7)
ANE Alole] #AE YERIM, Object Refinementol
o3y Beoje Ad A E27F A4 v e
AT Foiet F7] AAZ ABAES 5 A=A Rl
o

(5 Threat Refinement: 2 ¢k, 2H4A 7]38 2
$7) 9191 @A) HF2 Weel, LAAR o2 5
o 755 Bl o

® Process Refinement: Eﬂ ol g5 ZEA|2~ A
A s S A8 Z2A2ES TAIsk #Es)
™, AT Aloje} FAIZE A ARE AlFsith

(@) Database Management System: T|o|E] g3 A]2
g9 tiit o] vloJE7t AE vlojEHo]AE #
2| gttt

(® Human-Computer Interaction: AFE-AFZH-E] &
& WIE dn 3R 8, AeAdlA 3D
SHHAE, Ao 94X ¢ A FR TS FAS.

IDLe] B2El2 EEE 0] AHEE L Sl HolH &
& hES duiglete]  AAStL ley C4l
(Command Control Communication Computer &
Information) 2} 22 2474 7HA] A A A ARE-E]= 7H
S X3 AololM Fg7Ist 2ol o]F9 AME



Al R g 2 AT 779

PVl

A B

Resource
Refinement

Threat «.1...| DynamicIntegrated

Intent P Situation Representation [= » Planning

_:___ __. _____ -__I____ __________

Enemy Force |Friendly Force| Neutral Force Aircraft Status,
Resource Refinement | Refinement | Refinemerit Determmination
Manager 1
Info Preprocessing > Data
Dizpatching /Refinement cessp Control
Weapon q
& Information
Countermeasure Source

J 2. 238x HE 88 #+X(6]
Fig. 2. Avionics Information Fusion Architecture[6]

2 FAAE AR A7 a7 EHTE Al2E A9
AA dole §8-& AWatrlde FE5at3ih AR
TFS FF71Y LZEY ] BN AudE v}
dele &0l x]f’EEM 5710 A&k Hlol B

AAQl FZ2E AN = JA Yo o] %
e 50“5‘7101]/\1«] o] FHE =FolA st
A 8719 AA HlolE g8 A& Ao vl
HYAte] A7 oy IDL 299 Object
Refinement ©Ao SHA = ATH[3][4] vlzoll ] =&
Z9] AE7]9] F-229] Ho|rol Situation Refinement
Al sl 24 2§ A 75 TP duH
71% T[S

I ¢

0ok

e
o

=

A HE g3 AlAY Tx

0] Wright 17+429] Avionics Directorate= 3F
T doly §9 A7 W 58 dF 285 A3l
IFTA(Information Fusion Team for Avionics) UJ5-ol &
g A7 24 2 AAARD 7 97 S ¢
IFWG (Information Fusion Working Group)S 33}
Ak
IFTAIFWGOI A D48 §3 A28 72 1D
o & wdlL 7o sglon Y &3
A Bofol A28 RS0 12 §3 %

I5& T F A=F A6
o] FEAME Aoj} 8 ZEALE A2 A
Az BAAFIL o A A EHObject Oriented)

Aol 7128 F3 9iek 2459 HelE dhe

B9 579 BEEE YNEA)T 1 BEEe) 9

E3 99l 529 BESE P4 ARE AT

o MA WAHNAE Mk BE ol 44 FHrE

o, AT AL R Gl Aol Qefsfol.s
.

F A 5o gle]

W Ea Eél o] FHE HLATE F 7Y T &
he ARE mﬂ a0} 24

Gos, 2 el 91 A A FelsEo
o ZA7e) B9 AAE E OE a9 A 83
al

dg)ES WIS HAE(method) EZ o312 4
st

l

O AAAGE WA A 7S H]E o<
# YR 9t} ARE 519 —’55—01]/\1 AISESE
o2 HAgHh Aol 4 oA oY L
AGHEE st o, Ao Fio] sl FA|H o=
AEEA stk

dolee  AAMA AIFste MM(Mission



780 A=gaets] =54 A 178 A 635 20133 129 (JKONI 17(6): 777-784, Dec. 2013)

Manager) Z4AIY ZFA Al A2H 7] 913 340
R F485j0] 49 528 F2 BA ol2A €
G 742 8] ol e U A4 Hlole]
o} 714 QR A HEE dolEr} & At ©]
A4 Ho]E= ID(Information Dispatching) ZJ4]| 2 ©]
etk ID A9 JE2 YF 9 eJFoA Eole
< HolHE HY3 §F LevelZ2 #ull5l= Zlojth
UF dlo]El= P/R(Preprocessing/Refinement) 7§ A =
AGH AR vlolE 3 55 T3 BHY o]
7he 9% dloJel= o]n] Level 12 A 4 3lof
A Level 29] SA(Situational Assessment) THA|Z A
2 % 9ith Do) 93] HolHE PR AAZ A2
t}. PR AAY dge 72+ NAES AEsta _or_cé_
S48 selehe g4, 24 9 A8 aAS
A4 HolEE Adshe Aol o 529 Ak
shtel $370sh e B9l Aol PR AAE
Detection, Tracking 2 Identification¥} -2 7]%50] A
w3tE 5k9 AAG A4 Fej2R FHol Yok

PR AA A 78 A EC] SASH, Level 29
SA BAE HLE o] 7jAH S0l FAAA E]E} SA &
A A FHopfAlE Hdel tigh FHo|t.
SA ©A= Enemy Force Refinement, Friendly Force
Refinement 2 Neutral Force Refinement 44| = 4
ok 7—} TARAE oltoly ATt Azl tig F
A} 217} ks BEA0l 9 AS] &
E/‘é 2 S0 gk 25 3¢k Neutral Force

AE e T A9 WFd $akA e ZE A

:

¢

Ol
ol
£

AS(Aircraft Status) A<= IDL Bde] dHE= o}
AR, Azl U NS e e Ans
g8tz sl F7rE ATk AS AAE 34 A,
of AlX 2 CNI(Communication  Navigation
Identification) AIME B3t AR AEsE
Atk MZ e AAMEY M (Health) R e T
H A A E AlFs= AS AAZ JEdT B
AX7E SaE AAY atar ik gjs) %7t
7150l FREH A AME o]8atd A5 Al
XE tiAlst] $g ZEot

T BE7} SA HAE Tt AU E4F
ol AKX He)E Level 39 Threat Assessment THA 2]

TI(Threat Intent) 2J4] 2 AEE T} TI 214 = Level 2
o] SA @A FAE A S d g9 2
o oa) AT BEAY Ang Azde T A
o9 ke §% PRI FL P F
DISR(Dynamic Integrated Situation Representation) 74
AR ALk
Planning 43| Level 1,2 2 3 €% doJHE &
Sk 230 33 A4S P71 9130
) < Sttt Planning 3= F 714
Aesh=d, 42 A8, A% 3=, =5 A9

£ 9
(a2
:L_G‘:
ox
%rlr
p
K3
ﬁ_ﬂa
b
E o
NS
>
=
RO
o (o
e, o
5
i

= K
=
ofl
2
>
2,
=
g
ox, o
=
f
=
=
12 12 olm

A i nok oo

o
ok
N
O
T
s
>
N
N fe e o

&
of¢
O

4y
i"‘/

Ho
E
£

M(Resource Manager) 7} 4]01]71 Fk=ia::
3 ob 43, o5 2740 B3 e
TAE Ak DISR A GA] %JEH?J 8

N % gl B ooy o mo Ok
) Olr}.ﬂo_\-l_@,
Bm-l‘-l‘_'o#o)“
HE
o & A
EE

O
il
o

< %

o> i
;Cﬁ

a2

14
OO
l-ru-'\i
o
ﬂﬂ)l?%
’EE

ol

-

MM AAE S A elat GTS Sl
249} ANE HEHE Ao] 28 ARt ge
sl dgd 7§ Hol ZFA AN, A 8 A
oo Al 22} IS Fei3ith MM A= Al
agentS °] DISR, TI, Planning 44| 53} WA A E
WSt MM AA ] AFE-S PVI(Pilot Vehicle
Interface) 2 Hjo]A ZFAIA ALHEE 3}7%4_
RM A2 dgHo] AXE a3t PVI=
AbllA HEHQA ARE BASIL, ZEAM ;ﬂ]o].‘;_
MM A A Hgste 98-S s

RM A= Level 42] Process Refinement A<l
St My Az e HEe ANz A
s AN FYI BN F7) 5L FHEE 9HS
AR

RM A&

A

s Y

]_

=z
I
K

REEERS

M
1o
2
=
ACh
=i}
™
i



FAE, olsd, vl FedA 2HAAM JE 5% 7=

A HlolBE AH o] MEel 7ls
M= MM A9 FF oFf itk

s A% AAC

V. &d38A 2 88 +Z A4
4-1. SSTR ALE D MM Z2

AE7d EAE AMEZ sty TA ta) 2
o] A HiErA 2l %Eﬂ o] E3He)o] A2
= Zo] dutHo|t}, A&7 A= A} g
7Fs3 HolH e & 1JJr 2tk
o] OlEig 7]‘:‘}0& ZEAS} 2 ALEA A
FE Awska Bek L we oA
AAp Al2=Eol R 53 v A
] a7

a37 o] YR a3
RF(Radio Frequency) 215} B4 25 & 74
AME] gAEo] QI Link-16 I 2 HoJE
w g}

o
kv
2
Fl
_‘
i

fu o
rlr », o ‘”
o o}:l

s Tl <R us

® 1. 857 MAet ol
Table 1. Fighter Sensor and acquired Data

AN g5 dolH
RADAR eSS HJ%, A
IFF/SIF Tjo}ad
RWR 9 8%, A
EO/IR R
IRST e

EEM
EHQ X”)“ { GUNS ‘ [ MISSILES [ ECM ‘ }
18 3. 303 YRE AT FIHK NAY 7Y

Fig. 3. Schemat|c representation of a avionics
for air—to—air missions

T 781

A FEFol AU M FQ +8 FETIE e
Fo] AA ElolH A7t 2750l Gbps ©]4e]
UAN(Unified Avionics Network) FE|7} =] $k
oH7). t-&Fe] AN Eﬂc‘]ﬂh AXNE FABHE 1
s AFHAA HHa F3stE YRS Ast
7] Yo AX = 7)ol gAlE IFHFE(Mission
Computer)7} 2] 2]3}= 7do] Ltz o]oj 1329
TZM FE 5 Ae dFAFH S3ET

(Identlﬁcatlon Reﬁnement)
S22 FAEId A,  Information
Dispatching A= 74 AlXEe] 14531
&7] AlM g Hlolg 33t At Al 24
atA Eo] AlA Hlo]HE IDL Levelol] whe} ot
a7t glenz orldae ZostA] &et) 18
2014 Database7} At} A& BA7E GO = A &
= A& A7 SYLE Frlete] AT
AE g3 SYLE Aol BAIsH O 94EE 2
59 AHES FellA Aok 28 62 o
AE QA7 A= wIAA wg gl 7)ks A

O

Aircraft Status Weapon Preprocessing

Determination CounterMeasure | ObjRefinement |
Mission Dynamic Integrated Planning |
Manager Situation Representation —

Pilot Vehicle Identification Resource
Interface Refinement Manager

Threat Intent Information Source DataBase

J8 4. 35 8& 2t
Fig. 4. Information Fusion Class



782 Sakelels] =2 A 1748 A 635 20139 12¢ (JKONI 17(6): 777-784, Dec. 2013)

1 1 1.

« command Sensor Control Mission present Cues = Pilot Vehicle
1 Manager 1 Interface
repart Threat Prediction = < report High Prionty Plan
4?
search Enemy Taclics = ! - !
et ]
| L& search Tactics Knowledge - pora—
1 1 E 1 - 1
8 1
Threat Intent | oL Losiie (nieht SIIE::I';T :ew::g:zﬁon re;ummnd pg;n_:, Planning |
1 1 T
= Eﬁ 1 & report Aircraft Health
1 7. = %‘ 1
" =]
1
Identification search Object Info =
R;:::;f ‘ £ report ObjGroup Refinemant 1 | g:::l :;:::
s  repart Object
g .
Y T - Preprocessing e 5
gg 2 4 lORefinamant] Repart Sensor 1
g % . = Performance =
=y
o | & e |
1.* 1
Cuu::fmei::sme : InfarmationSource repan‘ Track =
€ report Sensor Slagﬁs- s report Sensor Health >
J8 5. S3MAF A|AR ME 8§ ZefA ot
Fig. 5. Avionics Information Fusion Class Association Diagram
Az golojad oz yepd ZojH, AHL ddx 7hset ARE et
£ f52 Ayt TI S 2e Ao v R 7 o5 FR
IS(Information Source) e AAolA E0]L £ DISR Z 29} MM(Mission Manager) S22
+ Track H|o|E1E Preprocessing SejAZ ALt} st DB Sefj2oA A 7hs3 A7 ded
Link-163} o] Ho|e HIE Faf Fox FAISH £ gt
Track EE o]n] IDL Level 2~3 YAE AX|aL & DISR €= MM S22 W3 JEE A
Aolez R FYAZ AL 93lal Planning AAZ JFAPS 4 AY AR
PO(Preprocessing/Object Refinement) Fe|&v 1S £ Adste] dggith
FY A2 HE RS TrackJHE SE3PHA AAE Planning E¥ 2= MM S22 971 =2 A
ZRH BuHs JRE Fil AX9 Heg gets 3 JRE A3 DB FY 20X B8 A= A
o] ASD(Aircraft Status Determination) Ze|A2 Rl £ 2=t
sith, AlAEZRE B2 HoJEHE o]&3ly MM Z&|2= PVI(Pilot Vehicle Interface) S22
DB(DataBase) Sefj2ollA] 21 7hsgk HA 2 FT3E HEE AREAA dgsty 18 WS &
<t} ol 3lA #AA] Fol 7bsstth MM F8lAe I
R E45 YHOF e Track AHE ©]&3} F3oll A5 == RM(Resource Manager) 222~
o] AE AR Objec 59 WMol RE 1F FRE AN Ao} ARE Ak
TI(Threat Intent) |29} DISR(Dynamic Integrated WC(Weapon CounterMeasure) S| 34 AA
Situation Representation) Ze#j2~2 HEgte}, sk ¢ o} o] AAE tstshy e RS RM S22

gog 2 YHE olgste] DB Fe2olAM A gtk



VAT el o]é_rﬂ 21 = P ey 2 } uh:/]/\ 1 ] o3} 1=z
FAS- ol ¥EY ; dadA HE A AR §F 72 A+ 783
* Abbraviation (2 Cf)
- AM - Assigned Mission -18 : Information Source - PVI: Pilat Vehicle Interface
- ASD - Aircraft Status Determination - MM : Mission Managar - T1: Threat intent
- DB : Database -RM : Resource Manager - TR : Track Record
- DISR : Dynamic Situation fon -PO i - WC : Weapon Countermeasura
- IR : Identification Refinement
[[(as ] [ o | [(r] EN [oisr | [(mso | [ Planning | E I ev | [awe | [ ms ]
: : T celSenzarstalus(SensorlD, Sialus) ! T T getWeaponStalus(WeaponiD, Status) H :
at J | getTrack(SensorlD, Tracklnfo, TQ) | | I | | <screate»»| | | |
I t I I I I | I I I
|Refedt) L _ [ | | I | oAb | | | |
5 8btTrack(SensorlD, Trackinfo, TQ) I I | | 1 | |
o | | | searchTrackinfo(Track) | | | I |
| T T T Trackinfo | T I I T U
| - e ——— H4—-—=—— b = o g e o e e e e e el
| — I I i | I | | | |
T | | I I | | | I |
| getObject(Platform, Platforminfo) | | | . | | | | |
| ] ! ! searchPlaiforminfo(Platiorm) ¢ ! ] ; ;
I Ll __ Lo __ e 11 _____1____1___ U
| gelSEr\surFeﬂurmano@(SensunD TQ) | ] ] | | ] I |
| t t 1 | | | | I |
| updateTrack(Trackinfo, TQ) LIPS P | | | | | | |
| | searchEnemyTactics(PlatformiD) | | | I |
| | I I Tactics | I I I 'L——I
! ! iy +— = === | e fos i TR A St e S
! getThreatPrediction(PlatformiD) ! ! ! !
I | [Hosile] i 1 | | I | |
| | el geiGroup(PlatformiD, List) r - T | | |
| | || b | | | | | |
: : : : getAircraftHealth(Status) : : : : : :
| | ' gelResponsaPlan() n | searchTactics(PlaniD) | | |
gelHea\lh(SEnsut!D Status)
I | ) JI T TTactics T I 'D
! ! ! ! : — — swemEme =+ === =~ Hom oo
| | | | | gelCombatStatus(Forces, Intent) | | | |
! i ! ! ! T getFusionStatus{DeficiencyElement) ! ! ! !
| | I | | | i | 1 I |
| | I | | I | | presentCues(MissionStatus) I |
| | ! | | | | | | |
| | | | | I I |
| | | | I I |

|
| setSensorStatus(SensoriD, Mode) |
|

H
| : [ il |
J8 6. SSTA YE 88 AIEA clo[o] O

Fig. 6. Avionics Information Fusion Sequence Diagram

RM &= 18 Fe29 We Sz RE 34 Ztol thefl s HiEeE 3 TQ 9] MHE B
AA st ol AA, AlA 8 RS desta A 8L 25 FAZ AME vtk old 12 54

Alojght},
ASD 2= R ZEA9) PO ZAZHEH Al

H
=)
i
[‘l r —‘II.
£
ot
L

\:H

%lO]EMW RADAR, RWR, IRST7}

A1 =3
rx
=]
Jzi

el geish A AuE B 937 MY 9 WFPRsE 8 BIAG] 75
AEE DISR Zehsz ADd o olE AH83H] e AMekt FRel sl

PVI Ze2E 230 0L A AR ¢ H5% Yueith 108 AYHES ke 2o Bas
B 251E TR AND + U AAIAE A T ol Bl ASD FAsolH AN A
Fa BEse 2Hoze 2480

a7 69 AP tholojag o] IS ZE2elA IR
Ze 22 AYE = Track AHol| TQ(Track Quality)

AA7F TZE O] itk TQe 22 F29 EHOH S V.2 E

A7 FAe Rass Bot fad A5 7H Al

MNEEEH & Ed FH et R EE she gF719) JE FF 2uE A& 4SS 87
71591 TQ(Track Quality)E AHE-3}] 22 Edo| tj T AZE Qo] ZFARRF 22 ARGl Al Al st 2
3 Z8 WS 9|5k 23K Correlation) HHS A} A3 U§-S =9 Frd 58 g 2o 7)F
31 e vlolE gAet 2 Jido|t) ol olth. Aol A #lolt Ale|Ed A & AAI7}
HAqA TQE AAM7F Hilshe EFS 53 94X ojw] ARE-H L AL w=olut FH Y HA AT
NHES 248 goiv] ANS WA A HA An §3 A12el AgHoL Sedln 33
s gol AT A4 Aol ATksl of 1) Bag 48 §F 714 A8 ANAe dae
£ 2L HolHE 953 olF 4 % ANE 4 vl 3 Slek 53], @ 7lel Aehs A4



784

= Ay =
£ WA BHT 24 714 A8HT AN A
5 FA A2EE 2 B Bl a7E
o2 B3l T FFAA 71 FF] £HF 5 9

Reference

[1] D. L. Hall and J. Llinas, “An introduction to
multisensor data fusion," Proc. of the IEEE, vol.
85, no. 1, pp. 6-23, Jan. 1997.

[2] D. L. Hall and J. Llinas, Handbook of Multisensor
Data Fusion, CRC Press, 2001.

[3] J. D. King and B. Hartman, “Boeing Phantom works
fusion architecture: a flexible approach for multiple
projects and domains," International Information
Fusion Conf., pp. 1467-1472, July 2009.

[4] R. R. Carson Jr. et al, “A sensor fusion architecture
for the CP-140 marine surveillance aircraft," Digital
Avionics Systems Conf., pp. 307-312. Oct. 1996.

[5] J. A. Malas, “F-22 radar development,” Proc. IEEE National
Aero. and Elec. Conf., vol. 2, pp. 831-839, July 1997.

[6] V. Clark, “Information fusion architectures for next
generation avionics systems," Proc. IEEE National
Aerospace and Electronics Conf., vol. 1, pp.
137-144, May 1996.

[7] J. Borky et al, “Architecture for next generation
military avionics systems," Proc. IEEE Aerospace
Conf., pp. 265-281, 1998.

[8] http://www.globalsecurity.org/military/library
[policy/army/fm/6-24-8/tadilj.pdf

2b Al

[ R

et els) =8A A 178 Al 63 20133 129 (JKONI 17(6): 777-784, Dec. 2013)

< (Kang Shin Woo)

19994 29 : A7 AR}
As¥steke]gHAh

2002'd 84 : F=aet7)E (-
Y B SIS SAA
20021 10€~3A] : FLIGY 2=
FFAHAH FH97d
AlEok: WEAe, Jut=

EES |, F37

Z (Lee Seoung Pil)

e

19984 24 : A3|stw A}
&I F 3

20139 2¢ : Shddista =
M&S (34

2000 6€ ~ A : LIGH =Y
FgFATAE QLA+
ARk 83718 Z5TE, F871E

=1

AFHTE78 Wl N7 5

(Park Jun Hyoun)

11994 2¢ : A=FE st F
g8t (3Ah
2011 29 Sdhetal 7SH

TIHFEAAD
1994 2 ~ &A : LIGH 2

B} 33718

47E Ald7), #3718 FLCC &

AFH, 278



