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* 3 IISS, The Military Balance 2007~20169] &5 &
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20134 20144 201549 20164 20174
+ % | 3w | GDP | =¥ | GDP | =4} | GDP | =¥} | GDP | =48} | GDP
H] ) H] kil ] o v H] 2kl Ll kil
2.42
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of = 580 | 2.25 | 616 | 2.05 | 582 | 2.03 | 526 | 2.00 | 507 | 1.98
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12.5
A9t 670 | 9.00 | 808 | 10.71 | 818 ) 815 | 12.61 | 767 | 11.30

o~z | 218 7.45 202 | 7.53 154 | 5.15 | 199 6.25 185 5.33
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of = 36.2 21.4 18.3 16.8 14.6
EU—-287} =+ 12.9 8.8 8.0 6.4 4.6
OECD A A 27.8 30.9 28.2 29.2 27.5
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= "} u) 2049 F= 3859 f=2 4379 £2 | 5,024 £=
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=] F ol o) 6.6% 8.6% 6.2% 10.7%
SpHbod o eka] R 1 2.5%) 2.0l 40.3u)
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7| Eh 0.6 0.6 0.5 0.4 0.4 0.4
A 100.0 100.0 100.0 100.0 100.0 100.0
ake] (7] 2o A | 530.7 526.1 530.6 495.5 496.3 496.1

AFE 1 U.SCOMPTROLLER 7 edxH wrxatg 93] S)ldil 712,
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Z8|FE AR, AEHo =7
SAFA B = 20% FEo|9

Hasle AgS Hola glow, J A qE A 48] F 7}
sl ok, WelEANAN] w3 AEH T FAR T A A uet
FAAE dhstst g
ot SebelE A 23 E Fof wEstE e B AAZE o Zva delA
o] We otw g Zul 3 AT Eo| A= FFo| Fu|S FAste] dot
<3 [I-5> 20109 o]% F= =wtu| wjEu
(=gl 10 23, %)
&= 2010 2011 2012 2013 2014 2015
ol A n] 60.6 61.5 58.8 56.3 55.7 54.5
=4 A v] 17.8 17.1 18.0 19.2 20.0 20.0
3] 5u| 12.7 13.2 14.5 15.6 15.2 16.3
Simdikad 4.4 4.3 4.4 4.4 4.4 4.5
7] E} 4.5 3.8 4.3 4.5 4.6 4.6
A 100.0 100.0 100.0 100.0 100.0 100.0
el 133.8 141.2 149.7 161.5 175.1 190.9

¥ AR : THS Jane's Online(https://www.janes.ihs.com)

© (=) 4= Fwhnl= 20114 o] F £F ] TS AFsta 9don, Az,
A, g ) Adu) o] B15S 2 35:40:25 o] Bl 9 FAnE
20094 o]F F7tst= FAIQ Hbd, <lzin| ol Wiy

= o
S22
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e
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<3 [M-6> 20109 o]F o= =uln| wjE ]

(2h9]: Wt 9=, %)

G5 2009 2010 2011 2012 2013

Q17 n] 37.5 35.7 37.5 38.9 35.0

Al A 74 Ad ) 2.2 1.6 1.6 1.9 2.2
350 21.9 24.5 22 19.5 23.1
=374 2 7]E} 38.4 38.3 38.8 39.6 39.8
A 100.0 100.0 100.0 100.0 100.0
S| 37,357 39,053 39,204 36,563 38,614

% A& NATO, Financial and Economic Data Relating to NATO Defence, 2014.
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<% M-7> 2010 o|F L& Fufu| v
($): o <l %)
B 2010 2011 2012 2013 2014 2015
17w 2 FA) 43.5 43.8 43.9 41.9 42.8 42.4
2 A 56.5 56.2 56.1 58.1 57.2 57.6
A5 u] 16.1 16.3 16.0 15.7 16.3 14.9
A 77 k| 3.3 1.8 2.0 3.2 3.0 2.8
= | A& 2.8 2.5 2.1 2.0 1.9 2.6
Pl Fr A v] 21.3 22.4 23.5 23.4 23.3 23.7
v] | 7] A A A m] 9.1 9.1 9.4 9.2 9.0 8.9
SACO H|-& 0.4 0.2 0.2 0.2 0.2 0.1
u] Al Hue] & 1.9 2.1 1.3 1.4 1.8 2.9
7] €} 1.6 1.7 1.6 3.1 1.6 1.7
g A 100.0 100.0 100.0 100.0 100.0 100.0
= Hn) 47,903 47,752 47,138 47,538 48,848 49,801
(n] A n] Al2]) | (46,826) | (46,625) | (46,453) | (46,804) | (47,838) | (48,221)
¥ AR i oA, 2 s ik,
© (59) 52| k| 2009WH-E 2013d7HA] Fwu)e 571 FAE Holx glom,
A7e7L 50%% 7HE 2 Bl
- FGFAEE 25~30%, W ENAN= 20% W29 BE5E 2. oiwh elnlE=
20009 olF A2 zhashs Ao, LAFANE ALl S £
<3 [M-8> 20104 o]¥F 5 =wu]| w2
(zkg): wimt {2 %)
&= 2009 2010 2011 2012 2013
Q1 74| 53.2 52.7 52.3 50.6 49.6
Al 71 4| 4.8 5.2 4.1 3.5 3.7
35 17.6 17.6 16.4 16.5 16.0
=2 9 7|E} 24.5 24.6 27.2 29.4 30.6
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% A& : NATO, Financial and Economic Data Relating to NATO Defence, 2014.
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% AR o]~} Defence Expenditure in Israel 1950—2013, 2015.
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AEgoduls AFx 4.1%, BN dH7 7
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e 2017 qA71ZE (29 0 -, %)
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X
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© (S AT dlat Fol) Frlete WALt AT FA <t g el Wt
Lol M, £ AF=2 F5E Salet JY we A&Gebr] o 2 27
olm, o]Z 9|3 =W R&D TESHE ALHOoE FAF ok A
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2009 KiST 04 425 114
KRICT 275 167 a3
ADD i a0 E3
I 270 340 178
ETRHI 270 BES 70
2010 il = i -
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ADD | 125 Af)
K1 254 236 116

2011

ETRI 28f 62" 471
KARI 96 3%
KIST 741 443 355
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350
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KM 217 EEa] 313
ETRI 262 870 653
KARI 40 135 o
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ADD 1 49 11
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ETRI 1.04 0,78 0,30 0.23
3011 KARI Ii: 35 “-1_ 0 u 0 '..-“:.l
EIST 74 ;b 0.57 .50
KRICT 1.76 0.93 0.58 .31
AR0 Q.24 0,19 0 0.05
KM a2 1.83 (.32 072
ETHI 1.48 1.12 0.42 0.32
KARI 0.46 0.3 0.22 0.15
Jle KIST 2.39 700 0.72 (.61
KRICT 2.36 1.26 0.40
ADD 0.1 002 0.1
KIMM 2. 73 1.85 .66
ETRI 273 1.73 0 .45
2013 KARI 0 -'L 'n:' D “ 0 I'I
EIST 226 1.9 084 on
KRICT 258 207 0.80 .64
ADD 0.30 0.35 0.0a 0.1
KIMM 1.78 1.04 Q.61 .36
ETRI 2.21 0.82 068 0.28
= KARI 0.17 013 0.10 g.08
I EIST 2.09 1.67 078 063
KRICT 2.33 2.04 0.72 0.63
ADD 0.10 012 0.02 0.03
« AFE: NTIS 37} R&DAFG R, STEPL mlaid ol bl 77 A28 wgukel

- 204 -



|28k WH3tel] FH-3

= o
| .

o g

Hu
1

] =

A

L.

°

2. Alef=n) 7=
2.1 A2}

~ ~ o] ™ W = =
N - 1& s o
- ° ©ofm
r 1 — oy =} o|J B
N oo K mw K Ko
iy = K g m a =
B! = ok x° 0 ol ﬂ = o
J_H:M A= lo _IT _ITI ﬂmﬂl ﬂU o 1&|
— om wo " TN " o
R ‘%l A o g 7o) o+ oy
3 /N
mm Eal [ WM ofy M 0 gl
nl- ~ = %O R =
= i+ F R e » F 4y
0 —_—
D A - T
HAl o \_ﬁﬂ .&.E nl JAII ‘l‘,.mo
. N ~ ﬂAIL )
- Eﬁ ﬁﬂ © o I i ;(ﬂ
i LS blo A = L ® 0~ a
™ ] ok H =
3 ) o w—% h IEF Euﬂu @ JJ =0
+ oo i op & B 2w i
—_— = 0 ) OL D ﬂ./l —_ N ET O_U
X B kY — & o _rTl —_
w Tl g2ds o
= o ) N -~ o m
TZ P ZrdhTT o§ 2% 2
o= o,L o —_— U._ﬁ ) = N
i ol N ) U =Y
N ™o jo o o ~5 pe
~r mr h — Y = aZ i il
= T L B . T o= X itn By oﬁ =
T S,
P L dpl mew ¥ NF ok
s E o 40w + ®a ©
0% o N T o 3 o mmr_. = ~+ =" M <°
K o o el m px: R
- S B S B S S
o o} H‘_,! 0 ‘_“Tru u_l ma o _:T = ﬂ,._AI _i l_ﬁl
T ™ e E =< & ¥ S I
I ] e ﬁ_ e °

3}

A

A
] R&D FA&

—

o

Al
v

=
=

MEEEE

°

Fol 714do] At

°

- 205 -

o]o]Fo] 2%tf o &3}

9l& (ADD 71&=¢A o4 3,0004)

FHURED &4 AXE

* H}Eoko]| &) ADD2]

© =wtol AA7IEdT2 ADD
7b. (R&D &A1) s34 FAe] ZHWRE&D &4 75



Ol V1M R&D B3| waMe JEeT |

© 139 FUR&DE F7ItE EHE 9sle] s Rt = s TAHCE T
« 720 I RRDAAE £8 FAOE o|FeiH, Fa s]uol iy AT

=a=]
e i A

-z
—m
M
>
=
lo
rp
_olLr
=2

0 F4e A3 3E AR BF /1Hel 9P, 55 sEA e %
5 E A8 256 AF

- ADD, WA FAHOE R&D FAFe] F45|1 glort AA 8- £4% R&D T
Qs 47 IS eul @ FAIA vieeRuEs AAsA Rake A

® A&go] Aol WA, U £} 9157 I 7] FA A

- 718w e S e] Salslel vl A el g} HEAQ) &3} AE T

w o EEo] IA 7 847 N, A)E

o

A4E 7| WA oz WAl ofele

==

x &3

[e

 AEdo] 7eE stHets = A8 JleAE, Al 718, WU 55 E

4, 4 ADDel| A 3%
o 1% AR 1A 24 %ol BAAAZ, Betr)E G4l AT} pREe
BoHY ¥E

© 7le/Eg M sHAl, BMe dAFFoz A3FE A4

® 71%7 7HA BAE Be 95 BAAAL HA JEs £ 55
!

H7b ZEA A B

» WIAAE A W glols B A2 A& S

el < ode F s

- 206 -



A

e}
I DB7} A AR o=

Lol o2

Z| el
3

gk
H

il

’

al

7

o] AT xpel o

g AR A28 2

o7 &
o] e A g o]

¥
"
“

x
=
LN

7

21
hE

°

=

g ell

[}
1 87

9

=

Sfo

S

57 gkl

==

":.L_I‘
178] A E:R&D

1
v

.7_

eh. (ZIRE) ARl AA FA, A

B AE7 54 R&D A= AR (R&D
©

!

el
0

o

R&D 54 2

- 207 -



R&D &%&7|

.{

—

X

0= 7|1=3

Bu
Hr
=K
ﬂo

nAjl
o

A7 -8

R&D Abdell o
=2 B ARE AAAE

Ed

13

s

LY

=

-
[}

| <7

=

o

—_—[ILHO]—

[71E A7) F2A E48A]

L

H R&D

2

2=

w vl A2 F7H S A AR BAE| A(NTIS) ol 5% R&D Akl -32hAl o] Al

o=l = 7
alef=rt 7124 H R&D AW

I

=

[¢)

oo
e

]

o

X

bl

°

2 9

3

T
o

oA

pul

Aped el Aol Fabgel Hhe

nla kel 27l whek ZebAl

b AT ]l=ze} A

g3

|2 g

W

5

|

3

- 208 -




1.2 FrAbabsd 24

W Sk goEabel AA

<7 M-3> =4 A3 A1y AA =

F71AA R&DS =47+ R&DE FEEw, vt

=
|

© =wdTNEAre Al

Mo

gl

x

gh7lsfoke] o

bl g

)

F) Furopl wad sARA o

B

K

N—

o7

-
| Y

3t

K

Soll 4] 4

Aoz ot

eR

= HOL

o)
=

A9

Ho

- 209 -



Oj2i=2e} 7|2 ™ RAD 7| Wxmzf 7|83 |

=

<E TM-15> Fped 24w A e

Absd 7]

AT TR A8 2 o 4
o | TEEEISRCR] dAVE B A
j]; EAAA e Bg sb5d vy YAVNES | 3~6W | 49 o]y
3R
N £z, 33t A E, 3 5o sl
E j]; Hotol tjal] AFUE AFFEE E3) A 3d | 159 o]y
7] $E F 3
Nz | E | 2g Qa8 Sstd FAlE golus
A7 px | HASE delwdel FATFOR ApdE | L |
7 A7 AT EE A R F FAse
A - 3}A|
S slel A7 okl dad 1;0&%—20% 571 50~500!
X welel sha e A skl TAlE 9 3~64 ol
Aol o] Axked 77 A
=3t 54 7ol FAACE dvskeS A | o 130
AT AN E] A4 2 A So 91EH AFAE - o] j
FANAA Ast Aol et eE AA e
TA A QTEE 71ES Al Awetr] ¢El 354 Apeied
AA =ub7) g 2] (PPBEE) A Ao wat “ 1 50~200¢]
oA R FxsHE b
JR ale] F7)A A A |ES Abstd ¢|FE Aol et
3l A] 7]%7];% A&eA Zgested AE F Fo1AA 285 | 3~54 1009
7% Axstar st 7|E Ak U 9]
7 - ne] AR odrde A £ s Fo 1)
(¢ %";713 AN el Swpstst fR7)e RS s I3kl | 3~54 X}iﬂoﬂ;
/ FRor A% zZpsle] Aukste A A -
AR | aa | Rl ResE AL TE ]S Faks) AP
LEES) Nrsl A o Fo A Al FEHo R 354 | Lo Lﬁg]
o] A9 EE HAZESWAE Abg B
2HEE *ﬂﬁl o] %#ﬂ_%% &-8-5te] F7|AA
e o 47| &2 YA A4 2~5d | 509 W<
TEIENEEE Ak
olu] J&E 7|ES Zgste] AES e
AN AR5 E 2te F)AAE A, o Abed ) 80¢d
714418 (ACTD) TAHE AgA HkE Esle] 31d oy 9 2 B
7| kel 5 she kel
a3} FolA FEHOZ FEF 5 = LA, R
REALsE | BE EZY Y LZEY0] 59 7|&g Atsls | 54 1001 2]
b
A L% Sals TFEY BE FolA oFoziE gt S gl
7H HES Ffell A Y == AakshE Al ol B

- 210 -



® (AIsIl9) FUIEATE Fus S Rolel BaF 1S $uE gjs) s
AFRA, Tl AR opy W AYAN % FUF T AA Tl
RS s s e W PrEd A7 FAe) A

Saobe] HAV|E gR U AN FIIAA e 28
5 o3 AEAoE e S £y ATEE
?—) Fupshalr| e o] UH7)E Hu W ARG FoIAA Aol

e AA7)6e sy A Fuh Bel, S, ARRel ¥
bl oo l:oﬂ B3 AFHE

ol

- (FATENEAT) FuTsr|E ot AAA AA7|E T
ADE s8] AN EE o FATIR 53 e e F

o (A AAYE) dt, ¢4, FARE /|2 HAZ FRaje] Alge 4

- ()R TA) FgRoel BT A HTA el Bt FrpTebr&iolel
A& F2 W AAE FAAAA Al 2§ b5 v AR7E 2

g8l Ao w et ol FasH AT

w ok 1 AlA, ARFA, A/ AR, dhef/d A, FA, s, A, EREF/TE

*
~
-
o
L
N
o
~
B3
>~
>

~61d/F Aksdnl 44 Wel(d H 0792 o))

- (72 A =2, sl g, et 5o Serleokd sl Arde

w AR 7|2/ AR © 3d/F AbsdE] 1.5 % o]l

- (FAFENE B Pdsus 8 SSATAE Holud ooz sl mepst
FAFFOL AFUE AFFLE o I S8 F R4 A7

* ARG 7|2 AR 4d/F AbdE] 4.0 o]

- 211 -



Oj2i=2e} 7|2 ™ RAD 7| Wxmzf 7|83 |

<% M-16> 7|Z=ATF/1 AL

A 73 g g 8o

e e g} oo o]
1E5Y HEHE
ol#o] ket
Al 2E) A7)
(‘106d~"154)

TENTH )%
slabuled kel
AAZE A
o

o

2 off oo

~~
—
(e
s
l
— [
\\)
r\—'

oL
>
> o
ok e
(o

- 212 -



xr
IH

30
ok
000
od

ol
ol
H

20y 24

3

KO

M3

o]
H

17170 At

SH A
1 v

B

o

o

o

e (Uf8) =

3

o

ez vl FAA A 28

HERESEEE

TTC
A

FEE FIIAA

A1 (JSOP) |

3]
Sl ol Aake] Bed L.

X7

o

2 Bns|

71

<ad MM-4> (%)

of

R

T

=

17| <

%
s

o) upatst 2

;Oﬂ

—_

i

TR

1

AA ofolt] o] ()

[ P el

o

| 28] mlz

L=
X

o2 3}

|
S

F3td AH A7E o

=
o

ol 3l = 7t

S

SERE

- 213 -



2&Eof

4

ko]

m-17> A

<3

SAw /A e

(C08d~"10%)

~

or

oo

ol
mim
W
M
&
io

~~
n
™

W

b

a3/

(s}

3 #o|y =

A

- 214 -

3 A (KKV)

(<)

o

o7

C09d~"11)
(13d~"15%)

CEFEN




o Al/3 A
1% AERY 7% N
C14d~174)

© (F7IAAAAR) F7IAA AYsa| 7)ol Fabetes AANLel 875= 7leE A
Aol JWks7] $lalf 7| 2] el A A (PPBEES ) ol whet @ atAE = Fx15= Aky

O\

- (%) TIzdTRE

& e FHEFAAZA FI|AA L F87|5S U=
= oA ol 71 FoAAN HgrhsA

- 215 -



DY 7SN RED B3| WY AT |

[ i)

<FE M-19> F7|AAAAZ Wt A

A [ A AL ggEof

HAAz| ststegal & x)7)<=
(&&/Z31/12.8~"14.12)

AR ES o) g3

- WALz AL Algie] HA| SIS Absh(AA W R
AreddTa, WA7IE B® FEdTL, HdTa) e AR 5t
2 e FHde FRdTIReR 37

<3 [M-20> HA Lz EL ] i Ak
A/ BA L 8ok

2F FAREAAE

1771k A& MANET
SA/Ae] SW AR
(C14~"17, 451¢1)

> N

A R FAA A 2
Alel/3EA] SWo
(*14~"16, 4591%d)

18
1
o
T
&
S

= SW7H
(*14~17, 35

Q
plo
p—

- 216 -



xr
IH

0
ok
000
od

ol
ol
H

20y 24

3

KO

M3

e

T

R
A

Ax

—_—

ml

Abed 727

T

© Alx "T7led

w2l 5

Hy Adxel

TR

)
70
B w
o Fo X!
w R 3
i i T i
T ﬂArL .5.0 = &
N + Ll ﬂmo %
i N Y o
7o s W 0 g wﬂ
EO @ _/T w AT I ‘M _EE ‘U%
N =n or =n | o |
iy i _ B ® o | He I | <
A ol | T T T o i B -
mw =0 ML xn e nH du | =X wm = m_m —~
i L I O o g [ » |HEE
i L wlam | [z |DHE
o e 1D.U L:.wﬂ T vl i - _x_.a ~
ofo + ) PO iy K7 K W i
i mmﬂ K ﬂA.I XL @H _iﬁ ll ;lmH OW .CI DT
] al
e |®lver| |®|val|P|a®:z
= |3 |T| 558 ||z |F8||al=t
SHEE Pl eee | |[Pla| P8
i ol N = | el -
L I O I - ™ M s
[t — o 5 o 3 o ‘MH Y 0 B
A e ™ o | @ oo T
A CLRRCU G a | BOR MR
mw HwL S < 4 oy R
< = & [ = o H N [0
i
1x|1_ B Co
o i K %

4
Hr

K

<% M-5> Al

- 217 -



R&D &%&7|

2/

0= 7I=

Bl
2

)

=

Hakgl FAGFEE 201349 5599 el A 2017

2 47 — 87

3

[e]
A

F A A]

[¢]

o

7}

=
o
AHk

478 — 1170, A}

=

-+

=
[¢)

=
=

]

S

1,343°0. %
zH8

H

5

(

7148 93], thEA

T

I

gABdsR

z‘g

435 2|

b
=

Au) 1174 %

1] Al

Sl

(AANAE A%) vlode] 7| Bz =

AR E

T

e A27 7T7|Ed

2

7

FoonE EAAIA Wokal, SRUR&DIF R

+A] 3

s
' 2

]_

o

s
=dEA

|

7

&

|

7}R&DS}

hui

1

- 218 -

=
‘:L'_

_‘?_

=

A A A £

A
AsAg Som AdAA %)



& =l |
S T EE
[5) ISS olloll S
0 — o | |o]| B —_
I S ||N|| o o)
% — o~ l_ﬁo
L] o
&t o 0 i
R T W
W =
= SIS ® EWl_l o o
< o)) TR & ﬁo‘, R NS
21 <2 |lollells iy m
_ e lIg © N <]
%) ™ N K ai
< ..# E_ e
w2 T
e — \\lvﬂmz U,Hlm_m%_mw &y
\_l_..._v.,_l \m;,._ﬂor\m ﬁﬁWO‘mwl HA*H
0 . T
D -~ = X_,Tu_n:
8| N b o @ w
s i & SR) a - CNCe
w ||z A T° & — B = o
3 || ol pg X N T
=¥ Mﬂ al [ M = P T mo T & o
TrlE| Nt LS B ¥
222 ® 33 ?
]ﬁ e WA | o AE A é__ _,_w_ < _,__/.‘_ R
}/.Lﬂ = i ~ <& o 2 oy
.Lﬁ = ) mm_,_.,_ o< B < ol
=) T 5 N )
o T o SECHC) 0
e (IRORS

- 219 -

<% M-6> A1zt



O2i= 7= R&D 87|

W 8t

o ATHE7Ie ) FAaEA(I}

HF 12.6419

6,067 tjn]

3

0 86.7%

| oshAl w)E

)|

oo

!

]

of

ap

)

<ad MM-7> o}

<2 M-8> Aheist 524

- 220 -



17 7}
e

°

°

=

=

7)o 3

=
=

b 271 Abglel e el 2 A el 9
o] F-71AA

* TYREDACLI7TE 2.78%) & FI7IAA NE E Ao del 70.2%, 71ENES 29.8%

eh. 71E Fwd T ek o) S AA

e 7|Eo| A3

A}

Fogslol, A FA 4

AFagel wlel i 2w o]t

il

4,000 o2 o} RS

ok
2

FE=

=

17 = R&D A dlAF F 60% o]
2]

*

TR A 9] 3

o

—_—

<
_xT

H

oA A g, dgn] 3 SO AAME e v

e

Yo

K

wBr

A FE= olu] FE R&D o4k tiu

‘159 0.7% — '16W 0.73% — 179 0.69%

A7 AL

0.7% WA Wty gle

=)
* AR R&D A4k T RIEVIEH YA (D)

e

o

K

FA FEE= olu] AF R&D o4k thn|

A7y S)AL.

0.7% W2l A Walr} g<

1A= ¥

£

EREE

e

—_—

b 37K

)

b, 166 7)<,
z} A

=

=

°

il oF
7} 8%

] 3]

°

S

=]

|

S
T

A+

1=
H:

ol 4 R&D

o] 1 fddow AA
X

A=
T =

H

o

Aol 59%, A3 H-7F 25%, 71 E

R

| A5

vl 2 o] H}a}

As} el 9]

EIPAES

oA

- 221 -



R&D Z%7I

.{

—

X

Oj2k= 7|EH

X
4
W
ap
-
>
o

ey

opel o] o 7y

gl

K
o
K

y

7]

[e]

FaAOE ojels

L=

| .

b of 4

s
.

=7

o

2

}

RN

°

okl o

3|

S
T

] 71 =4

0]

B Q)

A =]l A

]

-

| .

H
- 222 -

/\]_ o] T

o

I

o

b
=

=

=

shoj 7} of

A =
OR:E

=

1=



345} al A"EI"E—A—-!
2 DU ALY Y Y A

HI3% °

1.3 FAbatA] 24

7k ml e Al o}

o] X]
) }\]_O]"é‘(

E H]7]H]' %H

(1) i -

|
= C) A%
191 7|9k 53k Abe] S(TBC
B 1

<i IM-21>

o w
= A
o
H| o7 /‘]’H
];—:,L A -4] AT & 1< 7)o
ERICED i - o e
A A B Lk 204 | 2e% o = 7ol 2
Ahed Lqshe 2ad H Ay, rejop ohE
16~1 R AA 7)e T As
2o A 167 12.0 OL—/J;—?J, fﬂ/\ A& =
X ) =
7} qﬂi7] L%) 7H = 7::)—] 7Ht‘]—-_}— ,"E_]_TL]—Z‘”'E
B R w29 714 . =7 oA7Al Wt
} 7Ie e FEFAE, TS e 2e
0;]/\%9_1’%]) 7—‘] 01*_]75_]“] L :‘EH7]— E]-‘j
LJ;E_/\‘Y 5?7} A
A4 ‘13.12. 16.7 cﬁ*io(ﬁ’xl Az 7
x| — . = RLAGMN
o;:;‘:?\:_]?ﬂ%/ﬂ 16 32](? _ Oﬂxﬂ%\aﬂ HO\_;%] | o /\/ggl OS:TLZE‘
R R v .. R ) S
WA 21 A3 A o oA H 2 Akl
54 S Ao ET%LO%LA“_’PE]O” Blsted
1o R S ) s
A 03~ i UFE % A
WA E ol %) 5 1.7 A7 /3 o] A
#| FaaA s (3) i e
A A 71 A - A5 % o] d/FY EA
B E2LE 7oA O:]Eq__o,] TBCC
o Z=aFA A _]_ﬁoﬂ/(—].cl] J—Eﬁg} qj‘?‘i?i‘g_i‘?g] 05?—25_ ol
T o) u}sl 6 SIC J= Bl xl peiT L =
A5 FHIALA AT TH O sl ets
L"f—l;ﬁ £A4 0.5 |FFr EX AT @A A
?/%LC’LQ olat | ‘18 a3y =4 o T
= L) —
WIE AR o g a A
X];'Mel'é 9 A e B TA]:E‘ﬂg] 7HL§AEQT_5L%{]
EL HEl= 22 QA FAA = AT w3
1 A WA E AT=E, 7} A
= 06.0 oﬂxﬂ H € - 4]'1],-‘: 7']E]
%Zﬂn] ~08.1 — K —Z'E—ﬂ/‘]]*/—\‘o;’? A= Q% ]
SR 397 o A E ol %] 9]
u ) 2 Ny . Hx
T s | o) }-}:Ziaw&ﬁ PR
A A "-s — o) iu% =t -
T 2009 3 o Urwn w e 1 4
il H , A x
oll %) .g_o‘j%j] Ail of) A A]E’Eﬂ o I A= Aﬂa@ﬂ]fﬁﬁ?lo‘iq_oﬂ
e J = b 5H TF 3 = o \__
S T R | 20 AE (AR
}o [e] - X‘”E C{]_]—A:_lo‘“ %@-%}%%;L QLS W4 6—]-
2~ 32 2 m) 517 oke E 2o gl
%A o LR Sl -y 5 dx e A o
Sxes | 2010 Mo g S A 7
jal?;‘”ugc{ﬂz:l ~ =T, o c{j?—oﬂ ?H—/:]}E‘ o ?_)‘]'X] W
3}7) 2 i;?;-ow 2| 2012 el
EEERN

- 223 -



SR
Ao A B3 w shed FAof

A7 &

(4)

- 224 -

] [T
2t

H|a Abg

2007

M-22> A=A

|

|

<3

3

(2) 23HAE

g
(34%)

®- O#U E; M_vo ﬂﬂ
TR TR = o ﬁuﬂﬂ .
TR eE ¥ g T E
o % ur of T B " 3
R e = R
w5 3w e it T 1 &
B, e = & 2 5 O
— ~ = T o ~
%% X i T o 2 w
_— —_— v =y \lE
SET T ° _,_u_.%o_u -
R T P 3 ]
B =5 B e | MM o U
X —_
B o T o B R il ~ . TH
TR T T TN < B Ko w CRC AN B v
= ~ o wm = do [F o o eA_:ﬂ 7 o %W_ 'z
pp— =L T ™ T RN T
R T E N — g XN W N
T ¥ " = B o
B G- o TR Y DT =™ A
1] I o “ o ™ . ~ - 4 = -~ K o
=2 A — BT i N M
™ < g N W oRr - T o
B 4 %5y TS fo i
B e bk do T 4Kl o A = o &
| FE T W TR W RN S e - ;T
_ = —
g | o —~ —
Thy 25T = o
! ) e] 5 S S b < o
< ﬂ X ~ — ~—
S 2 22 = =
o o o o mK G dlo A
N 9 Il NS — N
N T — e N —_—
e Fo = vl gl - Mo X B
OMU iy TA J o ~~ AE
el T =o = 3 xR X w
w B s & 2 Taomw | B
_,_ﬂ = o I KON ] =L Top A 1o iy
x < — ~ N B 4 s
TR W 4w = Ny R W
T 0 o ® o 4 D 3
K A % i B <] = =
= P = B o 28
= o = D CaGI
o & ~ < = X
T R 3k R 3k NG/




H3% =L e Al sig 3 dafEy
vl Ak
Ah GRS GRS 8 A
e 34 e N E N
(Erﬁ‘%’) ZE () =S 500 T
SH A = Z] =
= U7]_€ P 13,09— T 1%t statore} 2% rotore}el
A58 Bliskd Wide Chord| ™ o] Ako] i i
U 08,08 [41.27 | L\ o viof wigo [FEHEE 2T A S5
O I (54) ] I R P
(AR Chord Fan 7§%
3D DLES W4ela
2eS o] &3 o DLESE o|-&3 7]A|Aef
7w 2" 10,09— s ssype | WAL AMATE &
Agdaredl dzle 13,08 05715 o) ")l WS -l dAE
(I wgelzgad = | (3W) R = e R KRR S P
o 2~ EolH Ty AEE,
kiedh — ] -
1 H O~ X
‘%:‘i7] ol W501F(13000C*1—§L) Westlnghouse E’_ﬁ 5] 7]’——‘:4]%_0“ A]’ (] E] .
e _|07,11- W501F 7}2~E{u] Honeycomb Seal &
hg-3517)| 7FAER] Static _ i
PR 08,10 | 2.65 | Allgt Static | FFEohE 2ARH(LE,
E i i( Honeycomb Seal (1) Honeycomb Seal?] |3}3}, 3|5 <% )o|v} Layout
R FAS AN | w2 Aol Aol 98
o S S71E e AbEE=
Z= o
117—];] Steam Turbine8- |13,06— 2EHEHS Honeycomb Seal &
[e]
ijﬂm( Honey;i]c;r{lbu_]Seal«] 15,05 | 3.71 |Honeycomb Seal®] | &Fg3= +FRA(E,
S| AATIEAE | (2d) a3 AL (79l 8% )0l Layout
%) WA Aol Aol 912
Z 27 W2 JEAEEo] AR =
53 7_] B b (501) SbaEul(501) | S o® F=E o] ARS-5]
AFg-317] 11,12— o1 | Interstage Brush Seal®
P Interstage Seal] 1311 | 3.29 Interstage Seal] FTeNe SoxA(en
=1 =7 Brush Seal =443} ’ ' Brush Seal =4k} | °° ° qu/M: . ’
2571 i (2) i Feb, 2l &2 ) ol Layout
) i i v A Abol] AW Aol S
27 81 S S71E Nl AFEE =
.T“o] ]: S S71ER [13,08— 2B E8$ Brush | Brush Seal2 &-&&3t+
7 _ _
;H;’L(f ESFAS 9% | 16,07 | 60 |Seal®] Fatst A LAdmA(LE, A,
oqea )L Brush Seal 7iuF | (3W) o A} 3|45 ) o)t Layout B A
o Apoll Aol gl
Aeb7pAst
SALT wargg shrel |10,05- Strs mapa | BANNAE dBAE
Z A Y ’ _ §
ﬂ;ﬁ; Aarle] 4Bk | 15,04 [12.79| EFARS AT 27 AAdR
sy |2 7SR SAde)| (49) AL5A AT AHEHRA 3} ok
7|E5-
gk A A
AEEA HESH
x| o3 o) 5+ ‘?lxi}Ei_QI & Abo) AEAAAEA | apqae 2w w saEge
—?—5':31]—61]- 14—'\_ 01%7]%'% 07708_ r/]_oo]:él. %A}_%i% 7%‘7\}"5‘}—1/]‘, :_]_’__—/11: jg‘:/_]_'%
[e} )=] - =
R TAE = 10,07 | 0.9 FolA MxzH AT 802 Baal fame
W& oA A e o) By W] (3) T A
- = _ _ o] o= x B
71EH) | matE o) w)AH= E3EA gy | tube el 57 ) bl
3 &

- 225 -



84

37 3}

ap

A

EHA|

5

AT &
Omniview @] o]t}

3605 At

~n " = -
fri el I T g:c
° ol ° oo |3 oo
N oo oo olo B olo
.U . — _U] .U
L o | B %Huu%m e . do
T o Ty T Tl e TR w|
T o ! 1° £3 olo
el - PR S TR (M N S i B N S
= e = O 0 9 = 0 0 0 = o 7 o am Ay R
< K N e I S o P S R fi P
o U o N R el R S A Gl T
—_ — = e 0 < — 3
70 T PEETTHRETTL CWT L | o =L E i
o TE O EOTERECTFL KeFL | O |FEe W
W MR a e B RS o WL R
Kfo | T T T e O (et e G Ny
N X — K
]rO_ W ko) W k) ND. M\:_.wﬂl yﬁ;lJr
X O_H T IT_A.O IvN_l [ E 1r_|, X oK % b _zT.c e TN
K K I K = | —
8° T | H%Eomq T po X s N I
ao T = —_— <2 S|= o | = o o NN
- NO®m N AE L, = = =0 T A
X = oo T o U A B D o] g hrAN
Y LIS = Ao = ° S o = Iy T o T B
) - = = = e = oo N RUION
T E | 5% BTELENTE e 55T | 5
< v 5 oSkdE sz ocw | B .-
S ° I ° o S N
W Q | N
Ko N X o © ™ o G
& 0
0 -3 —~ o~ o~
f B x ~ o3 X 4o
N
o — | | | _
G N <t 0 Lo <t
o 8 < 23S S < 2 < hid
o 5 % =8 5 = G 5 N || P
~X =) E| — o — — ~ oTAT
LA Y E ) S E A e
= » - = = A oo W
> _ — <~ ~ o N _ BN N 0 ijl
m A )
]w_AlL <t \_U N o - — M.H e "o \ﬁ N o o | _— o K ,xwﬂ
—_ ™ Koo T E o N 7o 2 Ko K o ® 2 = AN A
o) ! L I e s I T E
® = s 5 = A 2 = Tyew | EX4 N TR R
G E= O ] I slpw | SR T T By
o ] £ ok g D o A N e M = ok g D e
1o Vv TJ.UO = N _Il_)Qﬂ_AI TJ.no
o =% | 5 15 | %7 7y
&) o N ™ ONE K
JJo o o 0 =0 Kq o T R
" E o - o - o 2 KO WT
D TR o_uuﬁa J.H% J.Hﬂﬁ._ = ¢ e
— < 2 N 2w 9w >R
~— X ~ =1

- 226 -

0.5

DERRS

2017.04.01.
2017.12.31

M—-26> =& ol 7|&_FTEA

<3

(2) =88 Holt 7=




RI3E 20 DU A HE W Anpes

A TE AT
o

e qbelVE 43 8}
T2 % OmnviewE
SWaP-C%& 7 #A dEHY
e WA TR AT
Omniview Aul 7he ehA g
Ho]t} A]~H a=E A= FA=E
7N 913k CCM 7|4}
etz 9
etevt 7+ A=
N B ol
A% A glojct Al WA o
7] o3 of| 4] Z1ed (hot spot)ell#l| — A& #lolriel
dlolef 7t dloct Az zbe) | TR IS AT,
Az 2ty ML AAE |2g g fﬁﬁ s °lu‘§'}
A7 Bl 1201600001 | g on | apma mer 1 | g2 golnEe
dlojtie}  |~2019.10.31) e A A = A=A
HeFE Al 7} 2] A5 A9} dAekA| AL 7]E
qY A5 e aaz | e AeE Fgate
iy dlofeh AlE HHS g s rmoz 38
. i AgFshs WAl A5 A sl
- ek Avls & i
423 7l gAE
&% A
A sted Al o] H(SAR
) 7H“0L ¢ s ' sle
5 7142l SAR 7]
Aupdgdelelst  bjwe] 248 F Ac=
43 Toly ‘ Az Ae] LZE o ek,
%X—Hr% | 2017.94.01. 174 i D}:oh?l‘oge(])metry /Koli—oﬂ]/(—]
QAL FE L
Aapedar | 2019.12.31 ,5'32 AR An) A s = f; Sk 8,
gl o]t} it 1819 5122 B BLA E?—Eoo o—] ofvlef
5.0 AFA S BAAA |75 ESS sh Fue
4 A5 %"é]%}]—étﬁ L%EH
= A5 A e Y3k me=
SAR ¥a2]%E SW, S Ao %;j%,
A A '
Az Ae]/delHE =
A 2Bl
Pulse—Doppler H}A]
SAR/GMTI
%l}_ '1lj_°1_]7]/ _ SAR 3: SH/‘]":7]— —/J\—-é, 75‘%]:, X']7]'
SAR—GMTI o IC—EMTIOJ— 19 THEs A
L "i_ 1L
SAEHA
FMCW "<&
5 o) 1A A9 5 2] o A}
R L0 le}a(l){;;?nj)is;? " e A
skt
Aax 439
Fel7) g g gl | A ﬁfﬁ—_"*}, «]ljl
AR o
455 B e Aete e o)
#dolHE | 2015.01.01 S A S Zka 2 bAoA GNSS
293 249 0.3591| A& JFAE Zh= Az ofgh
171 2015.12.31 o)7] EhA| 2o & kel
A7 N dlolel 2 A A A oS
o) z‘s]-E—r ]Em s s %%LJQgE]%i] A%l
T Jd Ay = 9\1«'15‘
UAV SHAE 9|3

- 227 -



Oj2i=2e} 7|2 ™ RAD 7| Wxmzf 7|83

glojch A|2~F] A
Bistatic #le|t} &7]
A 2 5
#lolth 74

UAV AAIZF 24

25 el F o)

UAV

L

<z [M-27> =&% dolt 7|e_7IE7]s 9 Nt d4l7i<
2 A
&7 EA N H47le 54
A B
et ool fl%ﬁ ] o Fo| gx Az 500m o]
si]a*] R Il I L e I
vl
| e BE e Fue 4 9
48 A% nE et 7% Al By | D ° 0 ﬁuﬁ oy
43} vl R 0
=29 SEolFut JAHA THs SRR G ed 9 re
S e proof—of—concept ¢l
A, e AnE - AZE fo|nE AUe BE B4
GPS, IMU 7]]:\]_]‘ 7:}'7];)/]X] 7%%] ) E—ﬂO]E} /H‘\____ J_T:./\] Zc)_:_r/H
- = e = = 66 ©
RGN . W GNSS Alse] od ol
olEx el S 2 okeln AEAA L A AsE
7)€ A Sle|BnES 2R A So o) o} g Asof o
EN = Al &g od = ol e =
71% Fgelolele ArA deel FA 2 wekilE A2l
AR S ALgsln] Ao Hepgor
Aol 33

(3) L= 2leltt 7&

<% M-28> wafAx glolth FEA 7HAA}
HlaE Abg
ek A7) (AT A A
Cak) A= 2 (e ETHE
Si 713k 9 <FAHA Si 713 ¢l
metamorphic ¥&% 05.07~0 kA A=
Hat7)e| At ShoskeHEA T metamorphic R 2 :
l?_ o _O%E_—‘;,—%_{\_X]—Ht;_l (618:‘5) 08 %%%—% O]—g—ﬁ‘}-o% E—/—\‘ %S E’” O]X‘] O{JO] 0]-16
Ao elelA - b shgrEAlel A
tole = AELE

228 -



Ea]|

- 229 -

T
z
] F _
0 ] B
- —_ N o
M” me K. T X F 70
ol N N N sr | wEr (% »
inrs Carel 0
21 I ® OX= W me TR THET o " Ao
< oo T ﬂoo_uwﬂlw ﬂ_;_.e ok L ﬂwe - < :w.aﬂ ) _.__lwqmo = K z0 K
. TR ' —_ ) < —_—
A T S s sral Tzl D E R
o N T P o | mEoN |wBT g W ol fe W ~ .
30 ®E g B4 | P N N N e B i X
i o9z = =27 ) e M e | N Ay o+ e gl w
" Ao _ S e = | SNl = = il
= e ! < 3 N =r X
A Ko < ! _ _ o e ~ v M_m
L_MO ‘..m“_ mﬁA| O#Eﬂ]r’ — ‘HAFO ﬂArO ]n-m.w: M-ﬁ ﬁlﬂ o
2 - 5% | He i oo D w{mﬁu_%% ok = = o g ~
23 i e v A_.E K E.TL. =~ K O_H o &0 L = o ~— ﬂ H_.rl
n® | A bl M| e AL e it o= K o | R ol
CPE iy ~ — TR o dogm N ¥ | W S plo BT ErU N il ol W Klo
ZuAH_HE H° %0 T 8- Q_ouAI,A = e =0 — = =1 T2 o — _— ||~ ) ol
,i | 2= HA.!JA?E ]ﬂLIFSEo — K HOR N K MH . c_ 0 ™~ N o) e - |
i_.7.$ SRR a1 LA ﬁﬂﬂomﬂ T s nnouhlu_x7 P okt U %o T
R g e Nk g wT2T | U || A e =
R Pl Mt FEe| EERR | TR WM< X d
i B ff %WWO = VLo.niwm m_.; = miﬂ. dyn o N mEmu 4y < - =
N or.:.D ~ 2U\_ OT Uﬁe ‘LlfAﬂ S‘WWL\_MMO - o o . fini _:—l
- K — N =0 i
N 2 = = - i )
— N ™ 1 o) N ‘o) — —
U= T~ ) 3p) HW_ i B TR
82 $8D | B3I~ |8, I~] & = B » X X rT
S g2y | 33w |2 13w 2 5 = o = = RN
=T SCR (ST ST ST 8 <o T W T W
= — = I S oy i < i~
v inﬁ mlEr ok — — — =9 . ~ o N
B ola SoE T £} o oy M m__. i) ~o ul|= =
ek owRN  EN iuﬂrxT g0 F oo fold BMWM =0 < o po A A e
oY — o] o~ == -
BRder | p®T R SE i e =Tl i G
o, =x Al R SR By Tdo| " 5K X, O o = ERIN T o _
oF o T o7 g 2 2 = o oo RN M%%M K mﬁ o = -
b = o ]~ o o o T T A IN| Hm° sl
o ST% 1254 ey |hr@el T o > i Lo "
Hjm o JIxIWL uwmme Jﬂﬂ] T e do! o o 2 ok N = ]o,. - o ~ &
N A = N =N K2 o SN _ — P T ~ \%
K o o0 s T K B‘Mﬂo m Zo o T - =
e | My | Ba | 2 Tamn | W
ey rnl = oy o 2 o™ v ERCEECY ~
R = X Rl — 7m0 ANy T T
=1 _!L N oK ) o o o —~
< — <t PR
U N— =
~ o
SN




- 230 -

o)
il = e
w o _ _ L
= | = gFE A
s E IR SO s % " .
— o ~ -
o _x Tww HE ES N o P b BN
o X o H =< oo s =° Jo - X0 ) T
T OALE 15E g 63 gy el P g o
el e - o — ) o_aAEﬁEﬁo
b X :.L — ~
_— T W T Ko o x —~ R Mo ~ 7 L %
B o o ° o Y B
N T - T = T A g = W )l X Boso 4
- B i mj ™ At o A X Ho =V — 1
K %&Vii@ﬂ@roﬂ = <o ® B i i
Mbmowiowaé%@ = g 5 W o o R
o W |7 __Huﬂﬂaﬁ;zﬂ iy T o =k o T3
— = | HB° _ — il -~ R o~y &
N ) mamr#kiagu_xm_x@uﬂ = D 4 = Grete
4 ) o o Mo "W J e o at3! K 1Ho B Bo = ~ A
—_ ,A,;o]]x_ Ul m = 2 —_ o_u]L_ ™
N Eilrm_vuﬂi_éio]_/ R ~) 0 - B NRE R
| ~0 T~ | — = fo° o° A _le —_ l_.m‘I X o R
X . T onl 1 o P K .-
X W N TE a4 T O A —==5=
T " . 2 oo o oji Y - "% LG
X ﬂn 0 —_ o N oo _ T 7
~ Jo O—H oM X ) ) s
z° & N 0 TR om B 70 = | uHELS
=0 . ] iy o i _ n- i | o ®" Ho M
T T o= = — T N oE B ﬂm B | MwTE T
q N = ﬂ.l ° S~ WK o == o
5| |33 ] B 1] 57 %2
~L ﬂ‘_A— H_MO EH = OM ° ~ dl L.;o mmuu ﬁE - ‘_M_WO Oﬂﬂ ™ Jl %
mia P W im = cr i T - o = _ 5T —
) kS R T Aok w_.m o T o E ~
(P S rEoEP e T A2 E| 233
A " Hta@ﬂliﬂx o = _ = VYV [H-E Sz
— N ﬂo/u_.auﬂmmog ll]b_l I*WLE._ ﬁ.E 7ﬂ1_,| ! —
o T "®E =3 _ ~ =
_ M-W B s W __ %o Jnmc 3 LAw_I Tl by o o| N i e e
= I REEEREY I U Bad
e 5 A b of I o o 2
o N i W = KM | PEL
H R T oK o T Ml W of- ®
v Mufﬁﬂmﬂumrﬂmuﬂu @L ,m'_% ol 7P mu N R = %uﬁw%
%) o — o X -
. . . = M =0 o TN To BT 2o o BT
. . ~ Kl A oy u/]_ = o ﬂ,_ Mo 2o o_ﬂu
—_ o X
\ul. NN Oﬂﬂ Q“_o IL_I e ‘% — W g
E (") ) N B R o
o e E
< w =
e




olm .
Pt M :
o : Lo V
..m:._ ]UH ﬁ.a #o MAE :.L ~
il -y Nl : o_ , s
K \Ul ;o‘._ ~ Awﬁ = _o : Oﬁ
~ T rl ™ op KA = 7
S : : = = T, T o S
2 a o o %%ﬂ@ %
: . L 3 K
o ﬂujﬂl WM %wﬁmﬂeamo - Hﬁm@%
Q_o o_n IE T % 10 z,_A ot ;o._ o < HE B A#
_L.l‘_ AL EE _i 7U —_ r! - —_ o —_ 1#
:: “ oLloxq_w .mwiu]r
. == - °F ‘__lo,_],orﬁﬂﬁ _usrwri%wL
Gl _LUMM E@ﬂiou_. A L_zTIL
o . o 5 X = o L H 7 :
o KT = = B N = :
= L 3 . = A £l rz
+ A s T T W lw BEls
B i NEG g h . e S :
| 3 L ﬂ i <H o xX _
— o N T B o - HE
N 0! \m_ﬂ - oﬁu ® :
i : : z ﬂ%%% .
no : . Jl
i JJo o° Ll =™ G e o
;r 2] o 10 z z o - H
.wv.._ . . .A‘_ —_ o EE 3 -
NS 0 o X o = A &
e s s o © T op X o
P 7.._ . oﬂ o) am El g
N _ B o G 2 Ts
—~ N o)) i Eo 5 XL : .Q
<~| ™+ > o | . :
E] B o = ~ m & W_W hl -
iz} SRR =~ | -
= NG V2 . |
8 . _
- )~ J.L;‘L
l
e 4 o - £L _
—_ -
| ‘E JEI lr_vu S ) l
ﬂ. | ﬂw ﬂa - x N 3o
vl
| ;u : @ - S )
5 Ao - 11 M
el Se o :
] o N * oo
~ E#ﬂ _l o 7L = e :
' i i e N o} el
TA ;on ,MA oﬂn 70 — —_— =
) e A_ K = o
: _X .i _ K W — N
< T = et x ) @ . X
~ o MF Y K o_u g
OL “ X l_,_mo \% AT - ‘,A'#
s z -
m° Hﬂwr .ﬁ ~ ) MA_._._ ;
uo Hﬂ_l ﬁm <P
- = d
° iy .3.
i it
e
i

- 231 -



=i
=

7=

=
.

m—-33> 7]

< L

O2i= 7= R&D 87|

ESN I 71 ™
B i A o
ey W 0w wo Mru Tooky X
al o TN KR T
0 Beoo <= X 4 0% % DR S
o SR
e | EEon | . T | L | * 3 | yrzlz,
T T, Ao L - op M ol N R il
i o = B D O By <
~ = N o T K 5 o= N %
® e N = X =K o N %
7 W oy O 2 s F N i Jo T AT & W
B ET T A il o N g TWP A
o 0 o ™ ) < — ~ ~X —
W Ho iy " o ww_ ,& = @o o ™ B MW T
0 N Moo X R % By o YR w R
2| mErgw e & T zrETs
o Y —_ T —
= Fa ik % Jo ¢ %o R
o % oo oo TR 2, e
B g I ﬁMM@W% e N L I
i ) . ) " oF W R NP T F o Kb &
L] L] L] L] L] L] L]
N x° ~ _E o[ — =
I S I . P ¥ Gt TE BE
o) o o w0 =N NI
| R e
<o B w__m s o — = vl w K 14 o e °
=@ N g = D N~ D ol o m T
A ~ s ~ o 7 oo ) A m wpy Sl
~ W o}y — =0 7 NN o ix]ﬂ Hw_r.#
R T om F < an pEE R
o 4 = i} o 32 ML ® B %
- " F o iof < i = I s =
FHy Ho N oo B — e iy Qg W =K
—_— —_ Y <~ — et i o L [
s 9 z i 5 < = Puw e T
A M T 2 o * e F o
T o KO T Z M EREN o X5 N w
WO S < o - o KT
R HTc KR joR ~ B O -) XT P < R 3
25 s MT " ™ w % o oo W Jo R ﬁ“ ~ ooy wp g
A= Ho & W RF oA T A TR Zo fo wr:mmyr RS K e XA
. . . R T RN R W
L] L] L] L] L] L]
L]
ﬁo _ o) e olp
oo X sl ™ ol % M Lr o —
80X Jl_Eﬂ,_E v N T o T
= qez® | 2T do B 4o Ry
ojn N Mo g A TN Z = Jo o N = = =o %
4 L=~ wp N o © ' TXRR
n| _ nox
A TewiE do M io) J° 51 Jo mu T 2
Mo of m L= R X o KR = o
— — o WR N A X X Ho b
g A K — 3 o o —~ e
n® - e Mo 1
N o_u ~ - N

- 232 -




B A4 % A% Aol ol

<t
o

718k A Bl grle N

<E M-34> A3}stEof S84 21423}

Hla Ahgg
A A
}\].Odtlé] SL}HIFQ 01:‘_"?_7] (ﬂ"?_ul (ﬂ:F'LH'g'
(EA) b [(d%)
nfeTel = EAAA &I
2 sy | MrolElE EAAAE 110.09-1 deixl 242 A4, i MRS &7t
Cew [PVE evbeustad) 508 | 57 | 94 % sRAAvelels | £ AU 243t
=T N (54) 23 WA B2Astel a3 27
7h gl eupEgta A
ol 2E o
2| AIEEE 018 (13.08-1 o] &uby 7|/ A LE 7
e S R 4.07 | 0.8 | E3Hez Faso] B3 |Ududel F4r] FEY
° TR | () 2R3, G 4ol
FHS = AE A
TEE AR FEER
peaq | AT SEEEL 1070371 e i Y s e mA ol
T | hETkae AR | 002 | 10 FE&Re] el shetA Ligiq] Ere
TR R AAE (3 el me by g | T ST RO
st bl
AFLE T HAT A o aa
PNRFEA GH7) [17.09-1 e oo
F2A nggﬁx}i ;’]&;L ilo | 95 | PNUEA ZE el | wlAuAe] FRow
o =loa-re Fletl : : oxE = 7| HlAl o 5l o]
9% | gares e | (15d) U YA W) | Akl S el
21 7% i
Pz At aAA
LE| kel A AHgahe
zaa | WHEAE BEIE 17.06-1 SEAAY SALA L g g
Sy | FAA BAEhaa | 805 | L1 | AR gake Feeo) | T ST T
B I K E L I GR%D el HaE AYshE B
b sAtel 27)% 7
A Feleh uhy
<% M-35> Agatiof 7|E7|E 2 HUhd H47|eo] AEA

7]

i

7€ 54 N fi7e 54

& Alehe] 2 9

- e AN

A4

oft

o AA7F AL T)E3F HE AR
o AAbgel Hrbsa Be LA dAzl Aestedt wHE
- s o slelabg Ao AelFQl va& FEALA
o e FEAIE 5o sfEREA o] AlA S
o) = s = .‘: =
| :1] i 1~ Xﬂi—j Vje}fcglﬂaei,_ _ e Wet Scrubber® FATEZ 43 3}3H
Ex o] we FAe] FE Ay gk . clokal 7]|4S o] 2a WElwA W=
‘/\]/{é,(g . o il ) = f) = HA L
- _ F71A3 st A T4
o B AAE e Aol A9 . XL7]7OP —7;0] Pgo= 743}
%7]_%_@_ be] T 2L AT o °
Lo o o | A28
ALO. = 151 ] 32 o
A R « cheRl AR/EAEA Wl T
o EF SEA] A% A AE]

- 233 -



Ol V1M R&D B3| waMe JEeT |
WS e s sle AN Ae Be g A A

<E M-36> A 3hatol g 74747
v Abed
-k FFIT | A7 A
3 a
(A 7 2 (e | BTHE
SRR A xEA s 11,04— Cro] A A= AekR 5 7)4o] ALE=
s | EARARZIE 118,031 -] Sw AE 94T FHFE F9 A
C g (24) e Alx A
=IN
%/‘5‘% 7]]{53] 14.06— Aol g /l—]7]./\ X—]:“z}_ ;:]_i] 7H1;n.oﬂ Z:;_X'lo‘“ =
=HpasH A7k A A S ’ IRt R - 8
AFL | 27)5A E3HA) 16,06 - AAL et | clofsl 4Ax) HE 2 AT
N 07HHE]_H B (2%) Z’”?JE 7]‘3"_]‘ %]'i] T,‘_)_—Ooﬂlj;ﬂ 7HHE]-

NESE =4 Adejat BA7E B4
. 7Hq_] HoLi B3 . 7);};_} HoLi RE
. Al A EA . FA/EA e Ta 4 =us
. U3 AEAe] 4 A 9 s el | o AL 7] A& o] m &&A ool
24 s s A A
<E M-38> ASIoHEol S 245
Bz Abel
T GEFNGEE AR
TR - o azge
@Az AP | g | (e
ey | HEEA S 107,07 s WA 2871%,
ey | HEA AZ 1% | 0806 | 0.6 - Sl Bt ol gl
=T X]%_ (1]5) A=, & 1700 T BA T

W A s e B SAS AA

<X M-39> A 3}stLol 7|&£7)% 2 AUt HA 7] &2 xHEA

7I1E7E 54 A4 47l 54

A EREREE .

. Hef Zolo] o= o ALt~ TEH"J_ ]

L L e et el ¢ sz ()] A
e ol DT D AF AR el
v H

- 234 -



ok o U A -7 ok

Ay

B
Klo

g
Hﬂ
K

TA

B 1EY tolol= gk o]

ol
il

B
Klo

Well A A7 7fekgl mh7b gled, Al

gl 7l&

o
TR
0

[

jse)

q

) 2

4qr
o)

i

T

_éd
™
oo
7o
ﬁu

=

C 2k Fel A S W eht o)A #

0] o
A |

=i

R R

T
| .

FA 5t el A

3

ey

Y
KV
7R

™

o)

T

Ky

wvm\mvo

<
by

dloj A &

ok
0
0

™
R

B
l

BT

1

HEEs 1EY

wBE

7 delA 7l<

S|
“

—t
io

)
s}

3

2020 FE Aol o] I}A of A

L
|

47

=
-T-

MI—40> of 4 A

<3

W W e
3o D K
UWHWI.IE?EN/H
%ﬂiﬂ%i
ﬂﬁ‘watlo]r,_h
w [EXE T
z0 _aao_uﬂnﬂulﬂ
ﬁ:._ E\MUWLILO_L
— ﬂoom_l o_u
K R A
T = —~
EEpulo W
uﬂw@m@‘_ﬂmo
LA R
N =T oy
ol
v
T K
o B 2
[y @HM&HH&
f——
Pl mwE®
B = S T
kulﬁﬂro
I=
@ o
tH g w
LN
Calis R
AR L QW
| .mﬁ SESRG)
o
b
HE o A
i i~
IM. 3 ok U
e
B e
- <R Tn
N Sk
I e
oéa
< iy g
~—| —._ﬁﬂ_/(

M—-41> oy A F7]_7]

<3

WA 3

2 o] A

bl

o

el

H

olm

A

e

Ky
b

s

ek #lold ol %3}

s

o

LA A

]

EE
ajo

23 2 o] Aol A

!

g]x

3

&

Ko

bed

o

o] ItA| e Z3tet A

Fod, el v A

.

o
4

L

= Al

- 235 -



st Eoo] AlatA ool A, Aol

1

PN
T

ki3

A

]

o

=
=

&l o] A

{J

)

AW

1

a

r
K<}

]

R

o‘:}z‘;
=
=
}od diffusion parameter

384

a8 357}
—% 7 9] A o] A&

Zt= # o] A v A o] x|t
3~10um® el i
polycrystalell HIP(Hot
Isostatic pressing)
A L] o] S ) el of

~Q

°

Metal phase ¥&
[¢}

=5

oR

B

kel
@

o4 el A A

H
]:Q_
24
el o] A &

o2 ol
S

Fo& 7F2AM [-Multipass Cell AFEol 2|3
Ho.YAG 7]
EICIRS I 1
Vapor phase
diffusion A&

7]
7.7um QCLARZHHA] =7k~ Al Ao AL Ak 7|40,

T

=
S

l

R

o
=

2=0
==

|

=
=

45

17,06—
(34)

M—-42> oA
01.~201| 12.5
2016.06.

Ll ETR

<3
g o] A &

A2l o] A &

A 7
AHlof] =&

q

X
pil

]—7]

M—43> ol YA F7]_7]

o] elo]A A

1

E]

Els

nho] ~4ke] | Feid 7= (ppb) 7H2015.06.01

ABE
REEEE
TR

e

<ib
37

TR

<]

nm_l
o

e
o
B

A #elA 7]

=

=

9]

€

=

=
7 71E N Al A, 5 T4 7

i

7 2]

)

- 236 -



)

J

—_—

H
%!

E

84

glo] A 7]

A4 7)<

il R

e

Klo
-

e

2 o] A 7|

glolx A

FAEE

3

Eﬁ

Ky

17)% o] B8
A A

T
LB

13

10 kW

: 10 Mbps

=
-

I Ao 84

st
A7
dks

o]
H

5

=4

3

(=)

7] |7
7t

<F M-44> oA
v A
A =
M—45> oy x| F7]_7]

<3

A
(3A%)

glo] A tol

5

=

g7
(=391)

ularell A =

o

-

23.04
(53714)

M—-46> o v A
|77

g #lol A 7%
vz Ahgd

<

6 W
= 3 RE5E 2| elo]|A 7z
A 5

T)

| .

=|

« LED &%
M—-47> o Vx| F7]_7]

<3

< A A oA &

At
(FA=)

© ol A

@

o)

o8
&+

AL

Eo
X

- 237 -




R&D Z%7I

2/

O
ezt )%

4
A

wjr

Ei
2 ‘#10
ﬂﬂaﬂo%
DO o n e
~0 : vAO 1_
X Y i} R o = o_aJ_IL :
ilg Emwﬂ a.xr._Honﬁﬂu
_x %_o, | T%%Wﬁmo,i
_ -5
q » . —_
%maﬂﬂ leﬂ@%ﬂl_ME
Wmn ! M_m ) &wn__ouiLlﬂri B
s ﬂx‘_l , OE
it : g%&i#
iﬁwo_aﬁ iiﬂ]ﬂ,w%mﬂmme
%MH %uu.@@m i
ol ~ = szHHj_,oglaﬂmo
%ﬂ%n@ ) Eﬁonnoe
lunlpﬂl@w_.mﬁ' - haubu
E]MH xﬂJ% .
il Sl s
== X‘.un_,HﬂAroL Lt
B E_L%oﬁaLa/koualﬂ g_ L
ﬂl_o,lnﬁoafomw,}ﬂ]oﬂua
V]r‘Ax_‘lﬂ.H\' )Ao_/ o;oon.H
1ﬁ/,ALH;.L#Ln,lL0n.u2 m L.o7
o @ﬂﬁﬁﬂ%@%%%
N : < i o fn a
e o %1@&5
Muﬂ ™ X _ELMLH
Ay S~ i |
A.maz_ ik 5
Bl M_S.LL
) = Mmm
o &ﬂ%ﬂw 5
- Hﬂa g 3
o = QLT éﬂ
pesoit 1
el : !
leﬂﬂﬂlﬂmﬂlunﬁu %MMH
% ;
X2
.mo) o N u&oaamﬂ
Mal,mw A o X momn_sa
I,_Auu_u_ﬂ. ﬂML mHoﬁ_i
™ 0
| _ j
G :
AR :
o 28
7 F
]-lL'
2l

st
1_lo\m lﬂU
A:.L EfL.XE
i | w Luqyu@r
bE Ta
Un ﬁ&loet
Y .ﬁuwr
—L' R
5F Te3
WWE#%@
J_qu_l.ﬁ
wn}o.zgg_o%
wir
R w24
0_.:73.]%1_
ﬁﬂ%%é
iIEL3
° ﬂ.._l
i

N

oy
o - il‘_
X x i
il K ﬂ
o & F
¢ s (-
W B e
N :.L ﬂNL

|

_!l_ S
" <
-

_!]L

1w H

Ard Al 7]
=

)
=

- 238 -



ne

- 239 -

2]
30
ok
0 5
! 5T l
& ﬁ o y
=< 7 — % w| e
il 3 S = 3 Ho
] g1 < 2 2
. o} X f o T
i T = 2 G Y o
r il 47 N Ht ol w oy i
al <% 5 ol P ol B
w0 = F in = — o A CN
oy ,MA o o ~ o || = L = A N
7 T 1 1P G| = g % = °l %o s
~X - o N (=3 ) -0 iy i <° L
ol 25 i = e — X RE » < 2 A o 2
r d [ 4 5 B W N 0 N lF| N ? T CNE
5.0_ H = o wu oK o = o P,/_l ofpy = MAJ! ‘_L.o o Wo K M 1 M ma_.m — ~
-, pa— jo o s X ; m R
= 5 u_xﬂiﬁwﬂﬂlig_o&o% ﬁ_wuﬂa A e " M_Hu moL i ™ 7ﬂo%wlxwwﬁ
b ~ ﬂmo AL T —_— ~~ 0 11 i o
4 Mﬁ%llowﬁoﬁo@ymn%ﬂwe CF = s il T R 70
%T = wjr H T K TN | e _— o N W o= = = | 4 ~ B =r ol NO = X
— —_ #.I\l 7ﬂ_rﬂo _,_U E/EE o) e N |~ X 7‘_._.20 jo- Ko
W = o) T K DT K W e i Gl DB w T Ho w
s e CR T = ~ N o = o
A T dw KT W T o o N T " < = o M i
o B — 0 7]MM}@E io_Lxué 0 1
¥e) o N o K KON i ey B
I mru - = .@ o o L E.M do T 7o K d
o [P = o0 Ay N T TR TR
N <© N A —_ — | N _ = oV
i | g8 ~ | |5 ] T ReTLT x
= Rt | A AN g 5
- S5 N e KA e o
ny © - ™ _ oK W — 0
o KL oo * = © I ™ T
= — s M.Au ofo i x i = I *
ﬂﬂ% MM = ia —« o K S - u& _ ,ﬂ nD 5w =
oo IR E " Gl 0 - o | S
= ~ dr m E Wi ofn o ~O _ & -
™ N ] p r X N _
= e Ho T W AT el =] TN ~ D
TN Bl & A Nid i o | N ~
_| x urxu T LT AR|E Hy o M| B G L
o o ® B LY oY = i S 5
py M A_.E o 3 jo Rl | = o Elx_ N o w
mE b h - e o o =
< TH NN X ook X i Ao ’ oo oo o 2
J KE & o A - b B B = [ ~ el fa
oT%Wﬂﬂﬂ\) O 4 I ol B —_ T lr]ﬁonﬂ .
= 2 3 o - v ot K 3 <o N < T
< = = Y 4 S
o 5w = o <k ~ ik ofr o U % =N
Ho{llr\) o o N ATLoX G7
= < T " RO o AN 4 =
K — Ho T o UT >~ T~ 3
*ﬁ % o —_— ~ 5 O Q_o ~o
o o M " T
e \_L.U o~ EO i
T BO —_ N
L R T b
= o mw H
< <7 P
TA




!
G
of- o
I.A_IO ﬂ ﬂ_AlO
| = o
| o o
N | o !
o
o wir
AL
10
St F
™| o
= E R
N £
N
oo R
T W R
L] L]
B
=)
& I
B!
o %
£ ESCE
I
T~
@ Ko mﬁ
N
L ol
N
o) T
A oo
O
N
MR
O iR
L] L]

84

)

2=
=
gl

|

7

rd

= o

|

}7

733

A

Q.
<)

)

S

d

}

ek /e

l
=

7] Az

=]

ol
H

vl Z Abe

HEALA

3ot g0l &

X
=

s

5 Az
AT

H

40

A 7

Abeiw
(F-A+)

AT
haka

oo
ot
X
7o I.WE
~ =
E_ﬂaoﬂ
ML
N |[=
= —
P o
ﬂ-ﬁ%
;oﬂ
o | T
o s
T
|2
ﬂﬂd
s X
= X
e KA
L] L]
oo
—t—
X
w "
o | K W
E__.lﬁ_uAT
<
z.—,._iﬁdl
N E
= ol
~
ne
Wmlxr
o &

e NTIS

84

HlE Abe

RatEs

Aulg Ti

Azx71+ W

Modified EIGA

Ho

T

1]

(o

77

45

2015~2

A

iojo

\EMO

A
|

i
gl

Ab&d ¥
(F#%)

- 240 -



by

ok
000
Bl

ol
ol
H

RI3E 2H 2

o * K
RIS
DLﬁTu
xo | U
SR
@z =
ﬂmEEﬂT_AH
.Mnm./ulw/_.oi
e K e
s
| X
[
TN EN
m ©m
e
M=
70
X
wjr Mwlc
Ao N
Pl < M
N| oKX
el I
N| B R
o
EO
e
mﬂﬁ_
10
4 a
XY

.
]J:.L ‘OI‘HILLE
i N
FENALE
KEme Ny
]qghin o o8
dk%drw%ahw_t
o %uﬂuﬂuaz_x._ﬂ
We 7%%@1%@%@.4_%
\.l_,_Al HoﬂJLﬂHﬂLﬂH%Wﬂn
m‘_._%.A‘#‘m‘/r.ﬁLurﬂ#i
e i
mmﬂ_.wniu_u%%__%
Ko A o o S
B e
K Lﬂ
— R
s
e o B a-
g o & T E
= _foTﬂ.H &oL
K oo | oo B
+ Ko B L =
I
% TR B
o " w = i
—_—
ja=§
@ -
ey o ©
~ e —~ = =
Mru L | SS®TE2HT
5 o | & [T
m_ — —
= o w
™ N )
o W ma.r.m_Lui
= Hlx e mHT
= o =]
o wﬂu_/ A.:HHLE.u./
~ -
A.T.mu_ zuma
:uwt o o
oo
o I S
—_ ]
K = o 4 BT
o
% 3 =
~ ! H K

— 9
T
ol o) R oy
mn oo
o KT
" e =
—~ = = .
AT.—_ P W o o) st
~ | i Iz mn_ Me
g
- O
—_ ~0 Hu_ﬂ
o N
KT R
Tlg® D w
CERe L
NIRRT T
g ., % X
3 o 3 L
< o v B F o
L] L] L]
o
\_.mﬂ
n o
le_ "
£3 ‘.Iw_u..._
) CUCY
-
@ ELM
~ o) O I
‘_.:-0
o
~ FE T OM o
Me mh X e
ol
T R T
"W oF wr
= R R
~ o F

- 241 -



R&D 87|

21

0= 71=

S o
oo B2 Ko )y ofp 2 KR
o o K~ ~o ‘;L s _,_n
W ) )
A <9 HbLHATHLLoF
T T
Gl " °
LR L LS T
X B T oR | ot o 2
s X o
i ﬁﬂﬂﬂ@%d@#@%;%
K DU XA AR T
" T,
14%@QMﬁﬁ%&g%%
T " 1‘%ﬂoﬂo_ayr
L PEE oy nE
S =~ T ° =
R =" m LT
g S
— ~N
K ou) ] 0
NETETWE
=3 T oy R o p# T2
i ou_o Lf O#E LlCﬂ”‘_lL JU)A
i o M e (KT 4 T el
» |1 B U S =
ﬁﬂnmamo;uﬂagcéﬂ%_x
liﬂﬁ_vﬂui_.%a o ﬂﬂfﬂ_
— = MoK
e i
[9p]
T N S %
" . N O
Z| Re | 2233 S = 5
E 3’ o | 02 R
]n_ S ~ %Pl
a
b]
oy gt
. . &o.aﬂl
@) X
< do =i
;Ivyl JIL77
5 .
ki we
o tET
_ T
W =2 55
T K o 21 iy
l.l__A o 2T
.AH_I 101H]_| ~ -
3t e 2 i ¥
)A —— —
o N

.
ko
Tk 3
N
%ﬂ%m S
~ ﬂo oo v
= | TR P e
B Y o=
7 |5 D
]rO \7_A|¢ ‘uAlo ‘Alir Q“_O
‘U_Hl o|J H EH._TJ%
~ TR — K
mm:_ N K _Eﬂ -
I
ﬁ%%ﬂ%%
P F T R Mo o
T H Ao R oo
L]
L]
o ~
Mm _ froas
‘mpﬂ U.X x_.o
o
X0 - 3T
wr o oy
o ol I
% %0 BIEI
~ }om_ T X
o) fele J|J
LR
™ ol o
R T
CLECe|
ECLeT!

- 242 -



d R&D 371

Z

n =1t 712






A 4 F wl=Lv) 7| 2L AH R&D 7| Evsk =&
A1 SWOT €4 2 A3
1. SWOT &4
<x IV-1> SWOTEA =
3 g7 Strength Weakness
o Il I 59 tin] =&
T YEE
o u|EEHF 7| E/9A 3
o = sk vE/AA j]jt_iﬂ :]’:; M
o 7|3 V|EdE . njejT AkSlEE R&D
ol=zg} &8 9l e B 9 u]"%L‘:‘
A vE
o mE = AR AR Key
PSEREEr Player -

Opportunity

@VLU]E Lﬁ}i
= o] m)ef =t
#}A7lE T8 St
o 4x AksiE T 9
IRIp7HA| 5F E
AddEH o249
T84 AstE F3t
|2~ 7] 8 Ehy

- F7IR&D g AAE 9T
wle) = AT T

o TllEs A ele
71297 7€l $5ES
R e L e o =

o J|IE 7IEHH ATAHE
=yt o] x—]il.% 2]3t
T 27

e 2 AF AE 718 =)

=

. 2 FA $7)9
ok}

o MXZE-9] wm|gEH}f
#4714 2RoH7hA 5
slat QA B9 FA

3o

o ul=E) Abis £A 2
AA ;7= R

o AT¥Ed 2 =7 Ads)
2 A5

o ul=nt FHE 7|
7)1 A&, Test bed A4 ¥
HAEels sS4 x4 gy

o Z2H A F7|5)e]
f-&3k7] gk =l
ulf a7 E
IRIV7ER 8 FA

o mEH}; V& 4 EbE=
gote E3)
A 7hs Aol
Bool A% A9

. BB e vy
Abeish 243} 5l
AT TH

o mEl= 2R
sbdstE ogk AEeld
G R e s !

SRIE I EVES
A 7|40 Al R

W 255 Y A=

EEl
. WUy 22
HEs9 4

- 245 -



R&D &%&7|

2

Djh= 7I=

%

S

2. SWOT &

2.1 SOA

d R&D2| =7} R&D

S

L e

© =7} R&D — = R&D 7t

), sH(R&D, 21¥) &

=<

A

=0

o

’

1L

I

s 715 (A

iy

}8+7]ER&D A& 7]

©

Ay

o v w77

R&D—FHR&D A& 7]

b1 21l

5

9]

iy

= B

El

T FAx&e} FIAA A AN

w

3}

lo]| 4

=

1, 717

7} 2o

=]
SN

Gl

=

3] Al SHR&D

7

71<3} ICT, NT, BT 59 4l7]|&3}9]

Q!

Kjo

l

RS

o vl =

=]
=i

/A

2=

15| ey 7]

& A
o

1 slal =AA,

O =
o ©

Skl o

H

<o

7]

e

™

- 246 -



H4g op2i=E 71

2.2 ST

=)
=

oj o oo i
= 7o W | R o mm o-
L L s < e
2! = > = mWﬂ ﬁ
;o_l [m8 EE % w MH XL =K
woooM o X2 BT i
—
o ° | 4 _Mnﬂ o oy T &
= o _ o s o ® X
Ao F g oo w T g
W ) o R - P oy =
- of 3 o N oo v _
o o i ar Ve 2
ERC Y S
~ o~ — % o L ®
o= TN = ™R S =
¥NEAR pt owI o = ,
mw R T < Ar = e
al u = T Ellly 0
N W T o B’ %
—_— ) — T ~
o NE O om X » "
i T N =) < 5 o7 ok o)
- do wOHE LGt H - B MV
o Rooof N m 3
<) ) K ~
g muﬁ W W hﬁ o E m "
5 T o X =9 KD T =0 T
< LR e Oy M © oz i
- Moo g WO A g W
TK Ay g B — A =
mo &) Ux \T.AIL H_ou N ~ »A_ = =0 (-
W e o ) B
5 - ) A ~ Eﬂ _ &
T Crimeize n iz iy
A Sk ® SR 2 TR oW
TN ~%5 N7 Cllin _
wmow o i N Do @ x
lo! —~ T ~X X 0.._ = -
R ~ G w o murx_ JJo T = M o 4 n
Boor 2w L N X A N
) L, 5P e o ool
e} _._'L Kol N ) o) N
o S s LGSR L
o T &) Cuﬂ &) ﬂwﬂ = 10 eyl _
= Y X S [ S = = &K m X°
T ¢ C® 2w 5x E kxw I
= =1 [m} Oﬂl
S _ ! ® e © ]

boll 7] o]

FA)

[¢]

Test bed 1] 75 = 2|4,
E|

A7) %e] T

=

7]

b = 7 R/

R

- 247 -

°

o

5171 ¢

o

o

)

b4 5}, A
g 77 79l

=

]

L

27| F7)shel] MAHoE o

HES =

o n|e|=Zur 7| =/H
A

W 229 26 273k o

2.3 WO



R&D 337I

a|

—

2| X

o
=3
[=1

D22 7|E

K

b3kl B odgk ZuF Bol oA 54 A7) 7H20~304) 7% EWE

Aol Eobglol ek A

A
© UHII7LA] m|oH Akl &

—_—

i
K

Co)

B
;OL

b

R&D A &de] 7}&

M
K-
~
R

)
™
70

0

MH
e
<A

)

wK

LR

F o=

R

o

o

=

© ¥ 7}

o?

ﬂ
Hn
=K

il

<R
3

—

;OL
Mo

2.4 WT

oy
W
=

2]
o7

Ko

K

Ko

1/

o
T

1 A]3

T
i

w

F g} 9ol

Ry

Xe)

ko3

=]

T

e = 7l
W Zzd g ar]d

At

T

A R&DY T4}

| U]EH"—IlLHo]' 7]5%

LY

SRR

gl

o

R&D FAted 7l 7 A
=
- 248 -

o
=

=

1 Z) QA A

Aal

14)

R4

© HAHel F7b 22| R&D |



R&D

]

x
T

HAZ AMd7|24A 2 FTAI=
w729

=

T

foll ot

2]

;

1 R&

LY

%

=

LY

A R&D

7] &

R e ]

A2 At

T H ®
o qmr_ o
= o X
oR hal Wro o_E
— K
N o Klo -
o wo wp T 70
.3.h On# jewr) b
WO 5
—_ o, WP &
oy o K (k- =<
—_ T
dlo Wﬂ o o
o oy o)
o T oo
H_Al ~ 0)
~ T !
Mof u_ﬂ_ —_
jal
Lo O
= o PP
- o um,_ K
2 o o
=X ey
S T
0 o] F._ﬂ B
i

N

onnﬂuo =)

— o U]«ﬂ

o Law

i SR
Mo S

= ol
rer DMXO
h W Ew
&K O%_XT %._.
_ﬁl d‘%ﬁ 5
® _D,ﬁﬁju i
e o 2R =
= = N K =

(»)

=
=
o
=

b A}

I 5
Arigor
- 249 -

k=

<ad IV-1> A4 7|2

=

ZEsio] Of

b

=}
ojgj3e 7|=aH

= 024
T




R&D F¥7I|

45

o
=3
[=1

Dj24= 7|2

o K =
or K
Lv —
G 3 ol
WI =) ﬂ aum y m_w.o Mo ]
RN B A o T A
w N = . i
~e — K o = T~
Eo ) ~ N w X0 = ™ O?_
o 5 © o T B o B ” e Al
ol A A N i)
oW oK A = _ —r Klo oo B3 ar
mw_.c — | AT.C \__,._ o) _uo ;Tr - — o) e o K- a el Oﬁn
i RER] © B - 3 < _ A < .
nlE S oo o= W G oo = = A
E, M o W - e om o —= " rh 3! C NowW R rr
B BN B A @ ®e mw WL 3! CCRC T = - %o ~ N
‘m s —_ HAIL O%E ‘_.&H — e __AT E) e M _FT XH— N m e
a o o % = o ~ mprx_ 50 T :i = o o ~ 10 —_ o~
g o % o W E S K o o H N o K WE R = o
AL - B ﬁﬂ%ﬁnw%b% VR L g =
. T ) — 3
M v o o = WA = ~ 2 = 2 R 2
TGS J L)oo B — Jladi 0 L 3 ~ o o
Al S ﬂAlL K _f&! e ~ jm o ] ﬁnﬂl n_uo o o~ . mmﬂ BT._ _Fri —ATO .AT.: ‘n_w Ef —_—
L O 22 & F7 o» w @ TE
1o eyl X w o T — . i Ay o —~
o o T ~ H ol o E » | 2o o A =0 e I e
< ol & 9o IR T e @ i F o T L Ko G o N L = A
ol i T oa% W LT E o = o o < ST T
AW W v Fo ¥ > B i ﬁﬁ e NP T
e 2 (e RN —_ M ,,__HJAI 3 W ° Wy o N > O~ Wf Ko o 3 | °
o = ™ = = moe = o — ofi o o <P w4 N e
— G _rTI —_— ar — AT._._ —~ By N v T 0 = . N U= .W m rLO _— .
ip fw b A o A S
N E._ EE —_ L.E ~ lﬂ -— = N Y - E T o o — =1 o
s £} nx H ¥ oMo g o I K~ BE oK S e
o ™ Nk = F o B T o T o - o i o 9 i
pE oL r WO )HW%MTOD A oA g wo =R e K
o T S = 30X Ty 2 F b N W T LR o Mo %
LT ~ T g0 K B ® ~ 4 o K A = .S o] R
o N LomP XE X — W R o= ° ‘2 ~ o K
ew B e Ty > = TN s = = 2 & % =N F
A%%uﬂ = 8 @?wﬂﬂD w/ﬂﬂﬂrL e A ®
N S PR T I E e S TR AT Ed E =
~ ~No ¥ B T = o B T g F 2 oo i y T o B4
W g W B - o Ao 3 = N It TR o
~ 9 =2 T = % 7 < = 5 ® = LS of = o NC
) o = s N2 o X S A A ep ~ & KT
o RN o= i = 8w R = = o alo ™ = P
g ° " b 27 w5 & o b3 =
: : N AR DT B m° ™ 2 = B o K _X
o T T < = o~ K-
(») | ~ t._o __ﬁ_l u—l UO_I %1# =y
2 Ko < ™ G
° e B
°
w ()

- 250 -



o et

=

d, HE S

o

H4Z AMH7I2EA
A=

=

, AN o)A A
n}

Tholl whet g-gtel

[e)

=

AN ed AL 71

A1 (WMD) ¢ 8

=

| .

o}

1

712 Al 2]
A Al o=

)=
=

5+

© (oA F71)
=

R = A R = v

o

)

—

;01_
4r
~

B
o

;o(_l

ﬂmo

e

7A
o

K

==
1o

ol

il

7

o (E44A) A

o7
wr

~
o

=
°©

Tx

3

ke

njef 7jE HEke] A vt g A Uk wElEA, SE

Adad 7leh

©oll A7)

PEEER

@~y 5}t

s
o]

g

- 251 -

<a¥d INV-2> #}4







“q

W

gyt 7|29 R&D FA7| SR 7| F A+

e ERTEAEEIE

R&D &7 F2d

2
—
)

S
>
ind
4
-
=i
e
oE
Yo






A 5 A Lﬂ =) 7|29 H R&D £47] 2%

Z] v)-&f
A1 AN B )

1. Ak el 7id

W (A ) 71 = R&

D9l 3 4
Slal =7k R&D G AA-TET A ALY AU F4

e #str|s Iy I F8E *Hﬂ"ﬂ aRlstar, gf 7l1e7hE A3 5= dAlske
TSA9l ulg=ut 7| 2LA HAlV)|E 1Y s Zuek(Solution) =&

o (1) A 1ol AT Felo] sk slEREy AFFY A

- vl A SelA T S91E QAR S ol mRE ol 53} 7|2 2 R&D 24

- FUR&DA I Tk Foo opud @ 2
Bt S ok A PHURED W

o 2 Alelol A EAA-HAA & A ES
S orf ok AAsha, 71E 77} RED 712 A A71% % YIS T ool
Ag-B gt Fu E8h 7| 2-dF RED FA

<2¥ V-1> Ahgel e

- 255 -



|24t 7|=9H RRD E&H| WX 7|30 '

2. Abedel

Holo -814/\]_9_;3_7]%_% e )
Joz wElawt 7| 2YA R&D F

’

W (Akd WD) mlE=) absdel A e s Y v
ol W 6t AHUHFZE T4
o 61 AUNEZo] ZYUE 7|& AR AUEA|E EA/EAYE AEMFET)S,

=)
3
TM71E 5 A vlEE Z1E29H RED FAE & Aksle] Ao W AR

<a2¥ V-2> 2tgde] #He(eh)

- 256 -



- 257 -

A2 A A (FE) 2 FRA
1. AdejAd 2 AA =
1.1 Abdn) A A A =(3h)
v A
ZRED A A Z7IR&DY 9A-JFHE E3
=1} Fof HAH 7|E2LHA 7|e Fn
,-—:-_rgh
£ =
pufol g sbsae HAIA 7| E2-LA 7S 327 (HEE 50%)
ol Few JesE d9F 10% FA (AARE7E 374)
pujeln ) 2UA R&D A&7t €A AJejA 1=
F X A 2
[, 3}at7]&—=u} 1. =) =tup I, =)e)=-up
AA ¥ R&D 712 HR&D 712 QI HAR&ED
ZRAA TS Reps) £x1 st HY A 7=
— ] ] REY o
%‘ 2olsl | mEEA | Al Rk ol A 3}5L Hok
| MR S| 2dR | E2AS |
of Ho} Ho} Ho} Do} S
<72 V-3> |3 7| 294 R&D A}9] wlA 2 ZE (k)



v A

R&D 337I

a|

—

2| X-

o
=3
[=1

o

wo

\a—l _—o,ﬂ
B
T N

KA

o
ap

FHRED A} F7IR&DY] QA
= 3

Y

H R&D

£

Z=

ug A
e ol

W

ol

P
T

Y

A R&D 7

=

G130 Bl = BT e e Rt

o] u}
ule = 7

]

=

3

Fa e

ikl

AAAT A

R&D

g

x
v

2

| |

=

FUag

—
~X
NM K o
" —_
w i
) ~ <]
AR C) =)
o = N
™ i |
T
o [ iy
| [® s
o 4 o T
—
JH OL ~X U.__v _wi
o7 X o = o
T+ E) B
T w = & o
= = | =R
T
T || W il
X = .A_l
el Y o)
T K 2
~

Jol wleh= 7

S

[e]

D22 7|E

)

—

;O‘._

o
oj

Ay

e
gl

K
Ky
Iy
1]

—_—

o

Nﬂ
™
—~

;O‘._

i

AH91A 8

1

K

w
jze)

Auj

Z;

© =7}

1 R&D 7ol wh
- 258 -

LS

=

s}, 2174/

]

LS

u)gf=u; 7= Y
o

=4
T



Ho% ml=w 7| 2H4H R&D 5371 FAeF

= b

o TR B8 7 gAA 7|E/HA 84v)e

M w7129 R&D A5 2 94 94 v)e g (274) 3271 ER

o W J|&SE I 10% T

M w71 24 (159) 19.0% — (27'd) 9.0%(A AlA 591 %)

o ElAFY A A 5 % A

B 5 bele Ar ) bl B uleEu v Robsh Azt s
&g AWsHe Vhm RED A7 FART AFFY UUE BHOE st
Holdel BE oy thedt e A¥A BEE £

b el 28 bsd HAA 7 2/AF 847E

-
2

W (Y 7 29H R&D AF 2 WA 84 V)& BH) F AR
ul

< 7lgo] AA vl AY &H

e
L
N
>
o
i
—
os)
®)
c
=
=)

, AT A E Gl

T

- ([ EA) 470 71 SR (EY7]RE
Toly|4 shAE 9l

LIS,

A, 2ol dAY Z‘rXJ)

)

- (WA N Te FR(SEd Ao G4 Tl =28 et Tle, LldE

gtolt} 7|, =& s A 7le
s

- (EEH) 4l e FR(EEA Harle, ASHAEA AW Tle, 284

AE7E, A Als B AR/ 7le)

- (A AF7D) 4 7le R (2EY HelA 7le, 1y AAS 957,
YA S8 e, oddA A/RER/AR 7))

- (B5aA) 67 7% SRR A% TAAE D/, 2us AL,

AL AR, 2 0T AN E, E571% AH2)

- 259 -



|
Axk 22 ((

7] ) 159) 19.0% — ((‘'279) 10%) 52 HA3
<E V-1> m|giFut 7|4 AHE (1549 7]5)
T2 3 AR <gtetele] AY Az
e i e 19%

ZA: 2015 =7/pE =+

© '154d 7|& Z}y Zuryels|eaE Az

>

<X V-2> =7} ulztstry

t7lew= (154 71E)

. = | 2A | 2y | o ol || =2 o|A | o]& 5
%7]’ ]'—'_WL ~ o]_ = = d =T Er= = E]—O‘i__! E]O]— —q_:—‘l"
7 &=
. L 100 91 90 90 89 84 84 84 81 81
15 Z
d .
+9 14 29 39 39 59 6] 69 6] 9¢ 9%
ZA: 2015 7P Rl | T aAbA

- 260 -



24

A

3.1 A 7t ddA-¥Y R&D A28 1:3}

W d2y R&D

(Ztel=2kel)

=1
-

%)

tu

S

|

=40

!

7

(")

>
":li‘

JAAA T

3 o]
5]

ke

—

—_
o

il

IO

o

ze]

me

olo

Ho
Mo

[Ri]

o

o

A TE

L

- 261 -

<2¥ V-4> A R&D

el FHEAE 7hs



R&D 337I

2

0= 71=

R&D 7]2

3

A=

5

A

W
iy
R

s

—_

e
ao
_EE

K

—_—

i)
oo

olo

o
ak

R&D 713

3

&

[RUN
G
0 o o
7 w_mﬂzo%
5T
Wl T R
&’ DHTHTO_
&ﬂoLmL
r WAREN
T°
RGEe
E.hoioﬁ_.
o[
B omon
= g
lo s )
Ho o,‘ﬂu_v
ﬂﬂﬂﬁ
_JTA'%AT
- O -
3
_FT
e
i I
0y T T o
B! ~ e
x| Fa
I
il I ol
N B WA
H T o
~ X A

7lE A=A o r

Al
“

o

gl
—_—

-

]2 7]

—_—

K-
o0

4

3
Hlo

K
o

T

tusle] glof gejs oz

=

o 2o

?_

o F7h-Fu WHR&ED7} 4]

ﬂmo

-

o
ap

o

o
ap

- 262 -



53 FH-FIIR&D o

=N
o

gol 7
J

A

%

3

AbdE] 5009 oA Hi 7

TAEE

Q
N

=
T

B

 (1AEE) A7|F AR

bof =7}

=3

QA 73

'<‘]5§l

3.3

1 R&De

7
R

B E2A(D)E m= 71xE4

~
o

E4) w2l

)

HHAA T

)

FaL, gl Hisi A

A (ad), KIST, A7](d),

95

A

© () R&DHAA3E T

=
'_ﬁ‘

sFah(d),

* =),

A7} Abedahs 79l

=
=

7}s} of

7k W ‘Ed(d) R&D A3 A

3

al %
X

e

3

723

o~
=

7]

‘o~

- 263 -



R&D 337I

i

D22 7|E

<% V-6> =H}7]

Aol e}

A Hrkes Ayl =

L=
| .

3}

b obA wALE A

(9
.

o] & 0 & W o A

e

1TMO

M
Wi

0

A
o

ajo

"

"
o

s

oo

=]

5+
3

k)

Aol el A=

Il

o

L

o

{ oA

A 3AF A A]E

A7 g

Al
=

AL

]

w 7)1&eo Mk Aele X

0)
-
7o

K

*

oju

51
=

o

| 42, &

Z 43k

Aol o 3l A =

T

e 7|=7|

olm
oxX
Lon
T
=
o
_ro«ﬂ
o
oy
w

afod,

Ael7t es

ob AA=Z dAFad AFHEFA A

w

il

K-
jy
o)

)
=
n

w

K
ojy

EO
B

A

Fto ga It AlF A Pel o

A
=

)

o

or

- 264 -



HoZ vieh=r 7123

BE

W (ERIYAA) H3trle 7Rk vl S

o= m# = R&D A7

SR,
[¢)

H

A 5

.

3

bz, wlgh=nt 7z

°

7|12 E(paltform)= 23
© (F7t-=wggAA4) =

‘Wﬂo

o}
~o

oy

SEE

Ko

o

I FRGFVIAIA/AA 7S =7F RED(7]E/A /A=

BEE

}

pEA

°

l

S

o

© (£ g9A4) =7IR&DIE 23 =

—_—

_XT
M.u_-O
of

|

S
o

g
bei

=
=

A= AA T

P
T

I vl =8 R&D A

RN

o 5

[e]
e Frles 5 Hofell £7]d AZAS

- 265 -

)

3l

H(Spin—0ff) &

1_

;@}}\

H7te s

AA) =7FR&De A

Aledl,

3l

o

AA) T27] 71Ex g0l

>

]

=l

T HR&De]
=

L=

) S

J

A

(7]

- ZUR&DO FI)AA, FRE Y

o

=2

(
3

© (ATHEAA) =7HR&D






n| 5w 7| 2LA R&D 47| WA 7|gAT

AEEIIEE

R&D A7 2=+

A1 mg=w 7| 29H R&D 537 2D
A278 wlzli=Ry 7R RE&D Fhio B 7 k= =mi(2b)






W vl Aol d 2 PEE S JlERere) AU TsE AP, ol
! FAo

Z u|gfZu) 7| 2L H R&D FA

© 6d AHFE FAHF Ve, IANARVe, AEEATE, $A/547
o
=

“
[HEIN %, 7% 5 54 Sy 7] 298 ReD F4
2d
=

o 214 ~ 27 (F 77 FA
- 1EHA el gnBel A Y]E Bu (21 ~'241)

- 2wt s om s orEol S8Ve W AES e R (259 ~27d)

- 269 -



Oj2i=2e} 7| R&AD S&7| WrMf 7|83 |

(o]

A2d v =1 7|23 R&D TAHEPE 7|le2=9 ()

1. Flsl Eof AA 7lsz=5 ()

A71e 5o e AR FRARUAN | AEFYre

- 270 -



HeZd mlei=" 7| 2L4H R&D $4&7] =7

- 271 -




R&D Z&7|

2

Djh= 7I=

(b))

ST T

A 7]

A
o

2. wlfFAl Eok

a3}

]

T
_

v

nzel

e

]

Z

F2H AL /A 315 A/

(
(

3716 wRol e W Aok
/7]

N

e

ze]

Z.

F/< 712

[

pl-
<]

—

<

%A

(]

/

I

w2l

ul A 2|2

o|

A

ki

JJo

Ho

& A7NH/ASH 7 7le A 2 28

4742 7 B8

1]
=

ui

2

FY EA7)% Bn

=
T

ZI7HMTCR) | wh

o)
H

W

- 272 -



HeZd mlei=" 7| 2L4H R&D $4&7] =7

- 273 -



D=4 7|2 RAD SX7| WHHF 7|81 i

P

ok Al Tlez=()b)

3. A

# (Y Bt P RFAe e $E, 4 AFRTAA FHo
% HE4 s e

o Thok3 Pz RE FE FIIAAL YA L LA AHR TG
%@W%%E‘(operational readiness)® 713 Az

¢ e ghio] dulatel AEA FAS S1 AN BUE 21 1A

o AEAEF37)E (overall survivability) 284S £ v]gdiv] A9

ad=E zte FAA N

o YAVEY SAA-FA MU WA 45 2 S E 7)o
P AEAY FNEe WEA Yol ER 7SS o] ojel e, T4k FAAA L AE

A5 W 2 AR Fel 5F B 7)o

=

- 274 -



HeZd mlei=" 7| 2L4H R&D $4&7] =7

- 275 -




D=4 7|2 RAD SX7| WHHF 7|81 i

—

4. A stst ol Al Tz =R (<)

. FHske A A ol HE dBALT] Y] FEs 1aH T
£ ohed, vld dEoz e Ase A EE He W e
NPH AlUehest 27 2 A7 Sakz s)guw Yskat )9

4 37| & 8 =e F3Hd Al et 3ER

niiii

WA A AW ERH AE % A FuY &4 2 AW
=39 g 71%01 EES

A B S Aol 4 5B Aol

©
Mo
ofo
>
)
T
OE
lof

71s3Ek el RE AH] 1=}
@ AystatatgA A5A AL 2 s 2 F A AEEHA AT F
A ofe|stA/o)stA A A F5H

© Agn/A A /egA e s T3 2 B o] ASAA 75

. R, Z}Xﬁl"—ﬂ«l sy 4% ) B3e BT, olE VRAHoE

- 276 -



HeZd mlei=" 7| 2L4H R&D $4&7] =7

- 277 -




R&D 337I

2

Djh= 7I=

(b

o

A 2ok Al 7lem

D.

4 2
R T
T
T =n
T
o g
I T
o o T Ele -
o P = =
- 0 —
oy =K " ~ oy ~
S I T
~u o X E.._ ,.;o s 7y
,,_nu_ﬁu o} o) _ﬂ_ Mm_l Lao m]_(.ﬂ
e S AT
N ~ < " o ] e
-~ -~
- T
~X X X K e K ~o i
= A O
X 1 ;OL ;OL ﬂoy.l _F-_ e
W o G o w AP
03 EL o o .fﬁo]_ e o ~
= = o g
PR e B R K
—~
s o W o
— - _ J o
E T N ~ T M Wo W
= _~ | bl —_
o T JJo R L Jo BN
X - .
o L ok F o B W
A T S O -
M.o N K .A.._ X,_ _ <°
o jo- . — u K o =y o
L e )
o = T T P ow
¥ " OB o o w X
™ "o B~ B . 3 ! o
CO o | L T

- 278 -



HeZd mlei=" 7| 2L4H R&D $4&7] =7

- 279 -



DR 7SR RED BU7| wHMY JjEen |

6. ol A F7] ZofF AA 7lez=" ()

o Z2A4Y/FE, B o) JlerdE AS JH Bl 7hed ey
golx F71& Adstd A/3/F/+F 5 TFd 3l 28
— AN ElelA F 2 W A3/FF Tles Nste] 1EY #olA
FIAA A FAY
3 FE el delA FrAA 2

ofo

r

Sol A 93 ANEAAAL 2
5

el wule = sle Warle e fg 71EAE A
— i FrIAA L] AR il
AxEAl Al 2ge] et Wer|s EE 3 ke e 2R

- AN BEE AR AL L D FD FAA AL 28
A4 F71E AT B ¢4 AA Bu
— A= A, BgAdel wAT Hut FoAA ATAY B

o,
P
2

. mE FRFAAAY 5eH &
A7EE gstel nAHg &
~ 243 AL sule e ek 1
— Ak oluA Y AR EeAel FuY Lol 9@ TolAA B

- 280 -



HeZd mlei=" 7| 2L4H R&D $4&7] =7

- 281 -




R&D Z&7|

4

o
=3
[=1

Djh= 7I=

- .
O mlu .
- S ]_nO
S £ iliy -
: : a2
A= N5
o iy ! " mu ; :
> o) R m_L £ & :
G : :
:.L ﬂ:ow_ 0 \_._.-E.f_: EO m_x ]H%O O#O \——“IT
o T ~ o3 :
: i ® —o e — sy
x_.o i 1).A __A.._ ch 3 - =K o
E : 4 X = N i_l —~
E_E ]M i X.._ o = — " ﬂAl ok
: ; - T w < K- o
I3 Ko N ToR ) . .
o7 —~ o io o_”o E mrmo W_m : ﬂl ;
_ ) T
uT P ﬂ ﬁ.a ﬂmo mwo 1 el ,‘m‘._ T WA_ M_
: MAE N 1—._Al_._ _,Tu m_H.o E.T _la mmo <R ~H
N W m w5 ~ m ) bl o _MH :
~ = ;
Klo HL K T X —__n_ﬁV ok m__m : : ; :
L_.o : 3 £ : 2 o oF ~ T ON
T rE e Ko Tel : :
»_T L3 i N o T 2 % wm ok ok T
o Wy & mw o B £ =E : 1
X o 1) .5 v s _lx_w‘_ __O_ £ o X 5
ofr MoRLL oo B dmoloL : i
_ o X KA e = X o = 2 it
Ko N @..ﬂﬂfmm = E Y il L
. — X =z - : . | |
Mo M Ho © <7 N R = 2 o £ T : -
_ — SN i & @ - : ::
33 A ) . < ~ = & Hy )
F 3 mm = o S o /f o mo & X~ — N oo
OT _:_l _rT! Orl 2 ! m_x - — lo Eo JI ‘_AI ﬂ OU fh_vll ‘UA )
a3 oo oo T = 5 o X d . it
_ = Q B % o° : 9 : :
o _ OT_ - 5% ~o .o —_ S _,o,_ Lice) TR
ZES e N
. I £ o ey w_mu . -
| i e ﬁ__W = o
| Mﬁ nNo @ ®
. T 5P © X
) | |

- 282 -




HeZd mlei=" 7| 2L4H R&D $4&7] =7

- 283 -




45

o
=3
[=1

Dl 71%

=<
oy < @ =T
M o
® w2 ° =
K ~ 70 l 0 l TAO .QH—
<5 ®oood il )
_.__o 0 OT = ~° ~ —_ B _
— e ~~ ‘o ~ - _;Tl ~X 0 .x_ﬁ _.__o
ko o T £ TF Jo
- HH ] as o J e X g W
_x 0 1_0 0 =
M oo K- w B b .Mrt < X mw BT %
_ﬂx‘_ o = o < K g M W N M w
il M o= T - K K
ERE: HELlE T A
o ~ o R _7Mﬂo/_mo W o ooy K
B o = 1o ® + R S
W TR = K o J w5 Mo
S 5 RR A WG o O B l
R YT R Jo o ppgp s = M -
cy K o JJo o mege — (e o B o) =
EX i lgpahe W pl K uk w <ok "
5 Lo K %0 P K ) u- T e o o
i o — :o X.._ [ R _.1 i) 1) —_—
~ = 3 K | a3 < JJo . & X QO - N
| e _1,%._ ﬂ_Wu = _x,_ < 7,_ - 3 o} a oK m iE JI
o T TR do o — N TETE W oE O
+ T3 3 = O w PET B = .
! T ooy B o B B = o e
L T w pRSEE ] BT Wb
X oy 3 < | o N e Ty s o o~
P N w2 oo S
2o - W " & o =R ,mo Ay HI blo
< O R LN o oy oo
§ K DB xEo T PE G
_ o K o = o o &° 0™ S x o2 o
Ko o R = B TX R TEs oo
Ho Mo x__x]xo ﬂMﬂ]_LoHL] — =
Mo o e ] o < N w B ] e
T wmw L ¥ = %ﬁﬂ@i% | F o o=
K- B o R 9 m_./ R O T ~ oy o+ =0
o ioofr < e KO Ko a5 KR Gl i
Jl X o= K K Z.E ﬂo o HT 30
_ o} K X" | up A o ow
. L W W m.h%ﬁﬁﬁ.ﬂ mn%_x &
K . o KW R Y wﬁ 4
. [ | | | ﬂ_l X
IR
. e

- 284 -




HeZd mlei=" 7| 2L4H R&D $4&7] =7

- 285 -




R&D 337I

2

D22 7|E

‘ET'{[:-/J\—XH _}i_o]; /KO]—/K-]] 7]%55“}3(?})

9.

3

A

&

A, 2A%, 73, vAFY, WA F7] o] FEdte v

4 7

Ql seAY

U A5 ofer

=3}

vl F7] AA L] L7} EeT et}

3 gt

3

A,

AFE/ARA A FR AR

3 2

2HA 7lE BHE Ao A 23 9 S I

st A A ANA o A2 Y Az, AzEa, 9

A&

3}, 2Hs ? IE R

RN
o

Z|AA e A

- 286 -



HeZd mlei=" 7| 2L4H R&D $4&7] =7

- 287 -







	[공개용] 미래국방 기초원천 R&D 중장기 발전전략 기획연구(최종)_박재민
	개요
	(내용없음)
	제1절 사업 추진배경 및 필요성
	1. 사업 추진배경
	1.1 미래전장 환경변화 및 특성



	제 1 장 사업 개요
	(내용없음)
	(내용없음)
	1.2 미래국방 기술 R&D의 중요성 및 역할 확대
	1.3 미래국방 기술 R&D의 현황 및 한계
	가. 국내외 미래국방 기술 R&D 현황
	나. 미래국방 기술 R&D의 한계점


	2. 사업추진 필요성
	2.1 미래국방 기술의 새로운 패러다임 전환에 따른 사업 시급성
	2.2 미래국방을 위한 정부 지원의 필요성
	가. 미래국방 기술 강국으로의 도약을 위한 정부 지원
	나. 미래국방 기초원천 R&D 분야 기술개발에 대한 민간 투자의 한계
	다. 국정과제 및 주요 정부 정책 실현을 위한 필수사업



	제2절 사업 추진근거
	1. 관계 법령
	2. 유관 정책(계획) 및 추진경위
	2.1 유관 정책(계획)
	2.2 추진경위


	제3절 사업기획 방법 및 추진경과
	1. 사업기획 프로세스 및 방법론
	1.1 목적 및 범위
	1.2 사업기획 방법론

	2. 사업기획 추진체계 및 경과
	2.1 사업기획 추진체계 
	2.2 사업기획 추진경과


	제1절 미래국방 기초원천 R&D의 개념 및 미래사회 환경변화
	1. 미래국방 기초원천 R&D의 개념


	제 2 장 대내외 환경분석
	(내용없음)
	2. 미래사회 환경변화 분석을 통한 국방산업의 전망
	2.1 안보환경의 변화
	2.2 과학·기술환경 변화
	2.3 미래전장의 변화
	2.4 정책환경 변화


	제2절 국내·외 정책동향
	1. 주요국의 국방 기초원천 R&D 정책 추진현황 및 동향
	1.1 미국
	1.2 영국
	1.3 일본
	1.4 이스라엘

	2. 국내 국방 기초원천 R&D 정책현황
	2.1 법/제도 
	2.2 관련 정책 동향
	가. 문재인정부 국정과제
	나. 주요추진 정책현황



	제3절 국내·외 미래국방 관련 기술개발 동향
	1. 주요국 미래국방 관련 기술개발 동향
	1.1 미국
	가. 국방로봇
	나. 극초음속 유도무기
	다. 레이저
	라. 인공지능(AI)
	마. 무인체계
	바. 전기통신

	1.2 중국
	가. 항공기술
	나. 항공모함
	다. 인공지능(AI)
	라. 무인로봇

	1.3 유럽
	가. 극초음속 유도무기
	나. 무인로봇

	1.4 이스라엘
	가. 무인로봇


	2. 국내 미래국방 관련 기술개발 동향
	(내용없음)
	가. 첨단센서
	나. 무인로봇
	다. 사이버보안
	라. 고출력에너지
	마. 신 추진
	바. 3D/4D 프린팅
	사. 인공지능
	아. 사물인터넷/만물인터넷



	제4절 미래국방 시장동향 조사
	1. 주요국의 미래국방 시장동향
	1.1 지휘통제·통신체계
	1.2 사이버체계
	1.3 레이더 체계
	1.4 전자광학∙적외선(EO/IR)체계
	1.5 무인체계
	1.6 해양무인체계
	1.7 무인기
	1.8 정밀유도무기
	1.9 화생방체계
	1.10 인공지능


	제5절 대내외 환경분석 시사점
	1. 미래사회 환경변화에 따른 시사점
	2. 정책적 측면의 시사점
	3. 기술개발 측면의 시사점
	4. 산업 및 시장측면의 시사점

	제1절 국내 미래국방 기초원천 R&D 역량 분석
	1. 미래국방 기초원천 관련 R&D 투자현황 및 성과


	제 3 장 국내 국방관련 사업현황 및 성과분석
	(내용없음)
	2. 미래국방 기초원천 관련 R&D 성과의 한계 및 원인진단
	2.1 성과와 한계
	2.2 원인 진단
	가. (R&D 투자) 효과성 중심의 국방R&D 투자 구조
	나. (R&D 기획) 창의성 부족, 정부 중심의 폐쇄적 R&D 기획 체계
	다. (평가/실증) 개방적 평가․실증체계 부재
	라. (기반) 전담지원 체계 부재, 제도적 경직성



	제2절 국내 국방관련 주요사업 현황 및 성과분석
	1. 주요사업 현황분석
	1.1 사업 현황분석 개요
	1.2 유사사업 조사
	가. 국방기초연구개발사업
	나. 국방핵심기술개발사업
	다. 민군기술협력사업
	라. 기존 국방연구개발사업의 문제점

	1.3 유사과제 조사
	가. 미래추진분야
	(1) 터빈기반 복합 사이틀(TBCC) 엔진
	(2) 스크램제트 엔진
	(3) 가스터빈 엔진

	나. 센싱분야
	(1) 능동형 적외선 영상
	(2) 드론용 레이다 기술
	(3) 고해상도 라이다 기술
	(4) 드론탐재형 화생방 센서

	다. 생존성분야
	라. 생화학분야
	마. 에너지무기 분야
	바. 특수소재



	제1절 SWOT 분석 및 대응전략
	1. SWOT 분석


	제 4 장 미래국방 기초원천 R&D 기본방향 도출
	(내용없음)
	2. SWOT 대응 전략
	2.1 SO전략
	2.2 ST전략
	2.3 WO전략
	2.4 WT전략


	제2절 사업 기본방향 설정
	1. 사업 기본방향 설정 프로세스
	2. 사업의 기본방향 

	제1절 사업개념 및 범위
	1. 사업의 개념


	제 5 장 미래국방 기초원천 R&D 중장기 추진방향
	(내용없음)
	2. 사업의 범위

	제2절 사업비전(목표) 및 추진전략
	1. 사업비전 및 체계도
	1.1 사업비전 체계도(안)
	1.2 사업 비전(안)

	2. 전략목표(안)
	2.1 전략목표(안)

	3. 사업 추진전략
	3.1 부처 간 연계·협력 R&D 시스템 고도화
	3.2 플래그십 프로젝트
	3.3 협력생태계 구축


	제1절 미래국방 기초원천 R&D 중장기 로드맵(안)

	제 6 장 미래국방 기초원천 R&D 중장기 로드맵
	제2절 미래국방 기초원천 R&D 중점분야별 기술로드맵(안)
	1. 무인화 분야 상세 기술로드맵(안)
	2. 미래추진 분야 상세 기술로드맵(안)
	3. 생존성 분야 상세 기술로드맵(안)
	4. 생화학 분야 상세 기술로드맵(안)
	5. 센싱 분야 상세 기술로드맵(안)
	6. 에너지 무기 분야 상세 기술로드맵(안)
	7. 초연결 분야 상세 기술로드맵(안)
	8. 초지능 분야 상세 기술로드맵(안)
	9. 특수소재 분야 상세 기술로드맵(안)





