H7|eJ HEAF T A 2018- 051

35

2019895 J|x=ASA

104

ke 32

2019HE eI | YR SR J|=HTAIY
MyEd MIEXA AEE o= 20l St
2018'd 11€¥ 6¥
KFFEEA> HE7|&AHLBANR ZF  FI4
AEZ1E> FFATAD oA =74

1. AN

O ArE=H

O ZAoA - =3 7|xAT A3t ¢4 A7 S Sl Asrle vHAIF
g3l 714
O CHEANY
O MAAT
Hz A& F5 K&
AL A=Y #H 54 XA Hzt | ¥R | 7 | ¢p
v el I P i el | B s
o8 olejol =Xt 15| &1} HAE T e \7I& XH 3
2|0 | T A i 2l MR 420 842 O|LH|(3+3+3) 2 OfL
o TS APRS MR | E
AT ewp 2 X9l chet ojZ=oF me|8~152® | T lgoipl oly| 3w
i (=gl - HHe) o (8+2)
= . DY - Y2E5A - O‘:ﬂ:_éi 154
% = x5 o 2
o =4 £ =5 RIS XIS 17t eiao) et )2 E Ol J1E xg A2 ol
I o 71 P4t 7|27 SEE S A (=4 314 FEH U
T 5 oy 2lHHFAZe] 47 Lok oot xf| 1~54 | e
o 4012l o|Ly
T T oI 7
MERIFEFRON FBE
£ gk 39M0|stel 191 E ~O2 lotm @ 2ol o|L
e e Oﬁiyi @ead |@x=a” "0 T .
= == S ST A= o = ~oc!
Al_lxl_lg:ll —T’—‘xrl E_J Ol_q:l','o—ﬂ'%k Ell'l:HEI'E (X ol _EII‘IOI) ol =M A (x7:|0;|:r|_ o5z
Soff @4 dpolmom gy N N T T jas e R Eus ST T TS
RIZ HPA0| T <y oy
* MEAL XA S =7 ZET|Q et W oA A ZHALAEY L=FH| =7t XA
(1Extoll ZHHH] M2 0.5~1 X, B, F=SHMAEY FAFH =7t XY F8le= 132 o)



N
o | Bl N
3
- =
ok %:.
Bl
- m m
N mJ > >
o BN - L L
N == _
K — T o oF i) el
"zt or 8 B0 g O
Bl S o Bl gl Bl gl
o (@)
o gk - ol O ok - ol 7 oF U L of
e ol @ o G H T
|r0 w30 i B - K B < = K -
< o O Tk — K o I o 513 = T ol
o 1k & 7o O Kl 7o O > 2 = x
K0 b Ko L.r_AoA._ < _IA_,_JDL_A
oF Ho= - fy T o3 & L&
>3 o%%% T OEE Bl = ok 2 I
Bz B0 % o g & Kl @0 ur & Ho
T 0 o ox o o N R 5o
LA o o -
< EM ol ol K K &d
wur o1 <k ~ T ar 8l K
— 5 oll M 81 - W._ _
K G & N % 3l <)
Rr = TN Lol
mr o Hiu oF) i N
ol o Qo 10 ©F op
= 81 & Ty BN
G+ 7w o m = - F R
o 81 B o MWl 81 B RO
- I
Bl - 8l
31 of il _
. LH = S
< =3 =)

OF

- =g

A

8 Jhse 20 @izk Aul) 2l

o2l

, MO AAT: 0.3

e

0.5

A Hel), 7[=AH T

2

ZHX]

cAET HFe[/E D H7k H7E] T A AFH HF oAD

i)

<&

OH
=

| HARI|Ze 2 LE F

M x

TH EUS

H = HA A7

H:
o AtH 291~ oLy,

o

Al O Al

=

Tl 4248l) A

HE Jts

i

Bl
=
0
Bl
oF
X0

1

i,
1o

20| &

1.8

2 F 20199 E M

A 2l)

=
o

- 57-2|17)
ANY AT SR

o HESF ATHAIY JIF, 53

| —
—

Hi
=

Ef =7t

I

- TN ZE

RHE, Fee

.l

&0

<l

A

2t A



O AHAT

ol

N~ — -
N O ] €@ | ™ | ™
- ®/ ~ 3o ~ 3 4
Bl ok -
— o _ - - = =
- | i i
N = o o & = = ° °
B & oo o= + o S S m.w =
A b 5
S ol I S ol Wo_ 7 oM )
o wor [ o wr I T O ar [l wor ujo <+
5= R o I S @ o L I o %0
20 o FTm | BHTm | Ty M %
i Ty I s = La | OTFO I
A 2= Py hrd
: C 4 Te%g  wT4F FEwy D
| H mm_ o= = ol g = K = < il W_
>3 o o g hed gl & B o 4 = 9%
Mo w _._._AI K ar K K < o M [ L Du._ ™ MI Mo n,wu
S T 3 N & o E MO gh 3 TE < ou )
&l o <t Bl o o
= Lo L o_ﬁ ujo ot = O Wi %0 ol - ﬁ.w
Al 20 oy A AP Rt =~
o 5 KO <k or B0 N o 22 %0 o1 - 8l o
w = = F o B fo Bl o mo
20 or K o o TN <0 1o < 8L ol d
ujr > 20 & K 3 50 o T o < &
H RO or Ko - o W ol K =) oK
o mE | m g 1.3 S PR 3
o o D W5 T i o Al
Hr MH 7o 8 1R mw @ﬁ B W._ Bl = X M_ o am iy O
o] — [u] I K - 10 o. K
3l ip ®0 - a4 = 7 ° 3 - ol o o $ ﬁle F =
< T oy o o 0 B m o 5 KL o
of = = 81 F Z o = Loor _ & - %0
o o & ! Lol ) < N ol = _ ;
oSN o - SR N B O 5 o
ol O w8l = "2 = bR o o or
FH N Aﬁ 040 D ol mm Ol gr o X0 RO mim
ob = i O- oo @K o Wo rir K TT %0 < < oor ur
o = (@) = =F . = (@) — IH O _
h O R o o g 2 %R 3
ol ol ol i o IS ol O mr i+
Ll = K = = 3 o
< A\ = K
H -0 ~
B =

% SRC: Science Research Center

ERC: Engineering Research Center

MRC: Medical Research Center

CRC: Convergence Research Center

RLRC: Regional Leading Research Center



2. 201949 MtHl XA 22

O AFFAE 201996 HAHE Hx AYAAS 20199 FEAA F 4A
$5 FHAT AARAZ TR A9
- AFHA FERFS AZAL B, YAeF FHAT AU AP

ATA YA A BER hfate] A5-E 7 AH

M pA| () = X& 507 K&
3 =
A 4~ X[ 2o A A 4~ X2 of| A A 4= X2 off A
Lo | R 2.250
| 6 L) 509l | 3,700 | 1 Ul 800
950 2.250
T S 51 136,41
SRR A7
S5 1071 42 751 W9 | 115,134 |520 LHQl" | 57,283
T g 36,000
7ol ATAT | 4s3 49| 56,757 453 L{Q| | 56,757 - -
ol PRSI B
R Zord T | 400 LAl 20,000 400 LiQ | 20.000 - -
Mo
712 7123 |1.600 L2l | 60,000 1,600 Li® | 60,000 - -
o3
MO | 336 LHQ | 10,055 336 LiQl | 10,055 - -

7Hel oA 4,066 LH2| | 323,729 (3,545 L{2| | 265,646 | 521 L2 58,083

MEATHE 12 L 12,915 10 LH< 10,245 2 LHel” 2,670

x| C} }
;_'—;L AES s 22 {2 5,745| 16 LH<| 4,000 6 LHel” 1,745
Bk A 34 U< 18,660 | 26 W< 14,245 8 < 4,415
g A 4,100 LH2| | 342,389 (3,571 W2l | 279,891 | 529 W< 62,498

< (F59T NAA) BIIHED SLUHIL @S FR0s NASK %S 4+ o

0jo



k| 5

ol

B/
Ho
Ho

)

__o_l

% 2016F 0]

W71 121 5 234 AR 7Fs (@HAT 1304, SR ARAAT T 1394A)

- 7] 22 F 134 AA e HEET T 19HA)

H17] 32} F 134 AA 7Fs (71227 13H4)

180

Tor

- 3] & 131 A4 FFs (R ANAAT F 194)

O (AA) AAFA F AJAAT 170, AFET+ 1) FAT HAF

T, Aol |BAT (71 AT, AR,

:F_

O

SSUTH2E A M8E 32 JAMHEIHSE T > 54

=
[

« QITARIR} &

KF

ADRQUKIZ SA/Of
=]

A 2|

=

=
o

—

SHAHALD)
2

F

S
=

CH
2 2HAHe X

Al
=,
HE

e
%2

| EH1 AR BF

(M E=ATME], 7]
S
=]

o
T




174
174

atd A7

= = =
)
ofll _
@2 ~
o)) —
S
g
K
7 =
ANl & —
S
g
M
%_._ == == ==
N ~ ™~ ~
Qu. — — —
o
Y
Is e
Iy 8! S
&3 " I
TR I B
o Klo =) H ™
=3 N
<+ T HIt
o- Bl 0N B -

PN
H o
o1 7

|0

Jlo

!

=
10

<+
ok
KO

<d

T AT A

o
T

8

—

—

of

, ‘HOR7|=H T2, o5,
[

FFATEe AVAT AFAA

ul
=~

MlEq R

=

FAYR

d
ses

+
5t

kel
il

]
7S
—

.|

o
=

=
)
=13

o

S

O

3

=7
HEATME, J|%

ofl 2|
» o8 SO AT Mo JHALZFE 10708 oW &

[

PN
T

T AR A

:Il

d

o

* 2015E 7L

3

# T



0 12 1A 2 S8 A7
- AJNATAY oA AT

* 2016 7FA] M= TpA 2

=4

TC -
-

ok

HAF = S
ZSARALS He

o
[l —

Pl

AT oE 14 FAT 3

- AGATFAY HelA A7 YA B FEITEE U FAT 73
1 oel
> | 2ER|Z7F Al abd| JHAIY 2 2B 107H& O[LY % St= 4%
> oA HAFANE £ S HAFLA(H, JE2HTE SA+H D)
O 7N2ATAY ATFHAA H2FAE(@TAIA
At & e SHAT MIAR | MEATME | J|Z=HAA
LS 70% 30% 20% 60% 40%
 2HET FSATA2 30% 0|4, MEAFME HHMATAS 20% Ola HE
O AER&D FEANE
- 3HE5F) AFAF BAC FAT F AE AFANRFHAE 57 oyz 3,
1 5 AFAJAREA A FELE F de dNEHAE 37 oW
ool |
> MY OIAUYZRE A7HE Ol SEE= oA, 2015E O ME AMAATKX| ALY
(2016~2018H F&£HAE M= AFUA ZE), O|SI/HUI| =H X (B Lt X}

X 2 ARR1)
> 20161 0|F 7| X0 2ALY

MEIH & A

L

7F B

O

A THH[ 7} 5,0002HA O|5HRl x|

- @A ARG FAT AN ZAE

ATABA AAPRY AL FEFHE

W ATAE AR 7] 7to]

B5-ogr A5tA A4 8 B Tbs

UZEXL
O AFASHA A A EH (ernd nrfrekn) ol ATAE A 55 B FaAATV]H <
A L2 Qf Xt o LRHQ| R} T2 7| 2O
CSE2XHINA = e 27101 SEAMS
S1o o A BN 20l E2 =S ee A L bR
H P Kt H 124 Q| X} TRALT|EHY
*OME A2 EE MFAY UY2US BHEA] 20




5. BotaH
78 1% B} 2% B3t
2lei 7 == AR+ E+EE
GEF oTH| 1902 ol | 2afelA -
GEF ol 7H| 1902 £7
g2 0meT | o0 e gap g -
AT 7| 2o £7 = o
4012l 0|5 =5 =%
JEE 2etolM -
Mo & el o -
EE g
M@ RHE, 7|07
EE 2HH
¢ NEETE ABTIL YA
# MBIl 3 HEE 4 U
# AR B PR U HES HH MRAY NERZS sEA ol
a
6. AUl X A2 It O (SHAF - TN
O A7l gl B B WA ATH/ATINL ARHE AR D 23
CFFYE >
A2] T /AR 2
AEF e7H| 1942 o5} 2eteIME It - g
oAm P oI 7H| 1A x3} -
67|_:' |_|X|_|%:I'I' ~2g|1_o£| Olél_ E._“éjl'
AEF ol7h| 2009 23} -
~422l olst SRS
# S ARIE HH MR AY AFRZS HEAl el




FEAl “E 22" M| = ofof gt

ol Gl
< ol Xel=5 Y FelstAlr] BEEH )

O (7] 1% 2SR, SAAT - ATAT - Moj B 9

o
O FHAT7IH <5< : 2018. 11. 28.(—’?) 9:00 ~ 2018. 12. 10.(%) 18:00
# WEOATE RAATEICYS2/NT) ME Al AAR21S EFE A0l Fsto] SA M Jts

k=2
=
% HZHMNEL SIS 2019.38 0/F HWE I

O [&7] 28 =A7dE - 7[Z=H3 4
O AFA 21H /5713 - 2019. 1. 21.(Z) 9:00 ~ 2019. 1. 30.(5%) 18:00
O FIHAF7IF 5 @ 2019. 1. 21.(&) 9:00 ~ 2019. 2. 1.(F) 18:00

O [&HH7] 3% 7|29+

O AFA AH/H4717F 0 2019, 5¥ FE A
# YEUATE QAATEIH/FH/NE) MY Al RIALAS S5 A0 B610d SA AH Jis




_10_

RO
ofl

KF

<
~ <
<F N =
Rl <t = —
= Kl %0
3 s = —~ =
R = o S | B
_JI_H = = — U.An S =
L5 < = T B S ==k
—~ <l = ™ %0 S+ = ™ RO
T B (N B Sy S (- 118
&S r+ Pl —~ =< DY =
S | _ - ~ - = K N
B. _ R = =
& K o 8. g FE R
= = K =T <l H |
5 2 e = R E~F | 2&
i} 3 = —~ SR .~
T Ed \A) = rt ﬁm od \A) Sy
MK | ia K e I o I >
M0 - Bl B < & __ B Bl 5 R
) " il Tl S TH K| KD
Ly 7l ~ Kt <0 moN ~ 0 :
_ - - t - __A/a - = = __Aza o3
= Bl Bl Bl Bl A gl 8l Bl I
R iy ol ol - ol o ol oo
_.M_w = I = = Bl T RE kI Bl Ll
K K ) R o K K K i o Ay
H ~ al ™ — ~ - N ™ A~ ]
2> |~ | | N | ™R  ®RRI oR ®
NSO e £ EE O
&~ <0 <0 <0 <0 o <0 X0 X0 X0 o =
oo . ) ) ) C . s
<
ol ol il ol ol ol ol ol
20 — — al ™ o © o mO
o = o 5 | 5 | o S s | g
° o o ) o o o o KE
Al (QV] [QV] (QV] (Q\] (Q\] Al




9. JIEIAFE

O =2 AMAHET| oHj

O
r o
-
o,
o
1o
Lo
i
N
rif
o
X,
2
>
:<|>1:4“
oft
rif

2ol AAE E71.

S|SHESAR)O YR SAATYCIO| KAS ot +HE 17

— — 1 A

This work was supported by the National Research Foundation of Korea(NRF) grant
funded by the Korea government(MSIT) (No. SHHATIHCHOA] 20{SH TIA| E2|HS).

¥ MSIT @ Ministry of Science and ICT

¥ gt ==, 55 S AA 4 HLE UM A TS

0 el oA o
O AFHAYATE FUe) A Bol ATANLRZRE 6L ol TA A AR

=
Fole wojol .

 HINAE ZlE 7| oA S 39, " A% XA 8lo] MET|H0 s2 'Y

_JI“_
AFAY ALAYAE Aoz ATANAZE Aol
wloleAl, AT AAAZHAYA AF BN

(
22] 22 [HolgiTAg 9B 9Tea] Y oM MM

- W89 A - ZIFE S0 EAA(KIRD, www.kird.re.kr)
o
‘.El"

#H £ %3} - KIRD o] 21d(1588-5834)

0 85 9= Hla H4 27 E Ly
A77Ie] 71l A5 A8 o AR =dw viE Ad o FAE

_11_



=N

10.

& 7H(02-2110-2373, 2376)

2

T
o
[QV
[e o)
T
@
X i
ir . I\ — — — N .
l < &N < N T3)
Bl N & & < S — S Ql
@ = © Ql © Ql | o)
© orl | o | oY o ©
_ = ) © » g © _
)] © | © @ )
i g g ¢ 3
al N AA/_._ | Q_. © AO_. al
S| ® ey 8|28
S I8N w | S| w | = ® S
o - ¥ | m || 2 W
oF ol I - | o | TF | oF
i iy oy = Bl - | & | It
8l gl I+ - I+ 8l il gl
- ol 30 Bl X0 8l RO ol
I O O R O - N N
1] _L _/E K4 1._AI|_ Kq _/D __oD _.Al_
U TS
w (f
I = I T TR B
Bl Tl muﬂ_ e Bl _ M-
wo| O N Ry oy | WD
m Ko |0 | = ~N S LH =
g ) =z I
<F - S M- i
o+ 81 0~ B K1

7l 712474 At Al S 2 (A FARD R

L_T;._/bl-lﬂ—

il

: 2019

—

T

_12_



<Gha> 20164 o] F 7 2ATFAY AYAE 8 /A AE
4= =L HE A
O (HUAT) 7| ZAHATAIY XAAHAE L eHFd9
od Us XNEAMAZ 7HH
— 240 X ZsH (A 1 H Ak
A e | - AUVIEET AHE@T ey 25 7| EH DAY
MEAA AR yeoein, zen, Mo A o7
O (EueP)AAMER0F SH42 g XY SsHE0F
MEAFHE{ (RLRC) MM
O AKX AL Z0F - FAHE ERet HAFH|/AFLT|ZE
MNHo=Z M
x (O Al) ©0.5/1/3x3H — AH0.5~3UX1~5EH —
ATA HEH HAE o 22 O|Lf, 1~54
A | K[ RA A ¥ 20199 2 H U7t 489 Xed HMIE Q& ME/SHAAET

7i4d

olE T JEozE NFoR MM

— O RSXY - ABPATH WPl LoIA oIxp
A5 g

 (OlAl) 1+1+1Y9 — 1.52+0.62+0.9Y

O NE-BAAT ARI|7 HOj3E—-5H) L £
o7 oy
 MHEIA 15~20% — MYIAA 30% LHL, 20194
SE ANHT LAUIRE FARTE SA KE ooy
Lo - FANT 25 X A4 A WN(FRAT L
A x| 2 NABRE MY THs) Mot e
O 27 I B8 M JEHTAY NRDE MY ST S
58 U $ANY AM(EH, AHIH S 20% OlLh)
O 114 olF MEE S/ERC U4 %4 X2
% SRIN 5 LM (20%O0IL) F7t 3 X2
O ‘HE =N HHA (0.5~1%49) X
— AZT MY T CfY HTNM - FHITE 5 X
O “Moj R T (0.32% ofuh) X
NEATR X | - JIEATNY 43 HHO| 9l 4UH S HMYmE AT
Lt o=, giARELSl S % 7W Ol EE OF 394 O[3 Aoj7|EeT
/C\>I-

et AHl X
w 20199 FE dof R ALE Hofr=HT=E AMA

_13_




__rl.

=]

O
i

2]

s

/

X
(i

MEASHE]/

A
(i

8l
K4

05!
=

HELEI

F2UE

R T

0

o

O AFXE

ojr
100

o

[
<1
|

<l

I

120 —» 5% / 34: 30 — 105

AMEZE M

o1

o2

S4

o
10

[l

<+ R1

£ HotH

o

§* oM

/

299 X

7HEd =9

3
A7t A 7|E
|2 5Eo|lf =T

7F Al

S

o

ol
o

o
-

=

7t A

dofr|=2HT 2 SE M2
O A -

g
- AZEIHA

=~

5 MEZQITHMES: 70 - 36% / 7| ZQITA: 25 > 15%
=

O HAe A+

=l
KE

Skl 10% 2R ZAl X|&E ST

=|7|- A| I

1k
o

O glHsEs =
HE HX|

—

o

o]

Ko

m)
gl
w
10

1o
ol
OH
0J

O dE87

IH

AT A

o

=1

H887 A
1z H3
gt ¢

HIES Ft

7| =A A

=
o

Gl

E|C 2H) S

e

_14_

X A AT A

S
TT

of

HH 2




