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The analytical study of military problems undertaken to provide
responsible commanders and staff agencies with a scientific basis for

decision on action to improve military operations.

o] B AL Fge] TR 2]
o dat Webe 2AS AL Ak H3
b ES O $84E 29 AR FREAR FStL gk oXY, &
o Zof AR BES] 95 A% FRolch
Z O

History of Operations Research in the United States Army°|tt. & 3@S
2 o]Fojz A9 ARl Charles R. Shrader: W] &3 HYALZA 1987
| gigog Aqsy] A7 By FuzA HEY SolA FSoH, o A
29| g2 AT v STARFE oA o] AR AAE THEAE 9EE 95t
[t e 4 Qo] B2 29 A EIAME RSt #E SIARETS JIERE
sto] 3H9] *FEAH IR E FSHH. & HuA9 @2 FEo] Dr.
Shrader®] ZojA THEA=S vl Py, EiA9l 8ol & Ao digt
He W] T QOFS oldS uelth H A ZHAo] AR RE AgE HIlA
O] wiA|e} Atz ol &= o] Sl
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ASE ofisst WA Z2(Alan Mathison Turing) :
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AT

ORSE 7|22 oz HAA 9 3T EAE F2s) Fom Fojgke xzz]
ELE AFjFo] Adsh| = shA|RE thEE2 ORSS AHA| LA o8] A7t A%}
ot o]59 AT L2 HRMSY olf=E AeFER] gktoy, HAl 27|l
9 A&t Ao dis) HeAEo] Yot Aol s AFHEC] S 7HA
1 o]5Z ¥lH(anathema)stZ|= st SHANE & WS IekAE0] T
Ash= AJZto] EojutHAl Ao tish AFE vigtog o]t wix2 AR
NP EE AHAEOIA o3 EH(privilege)= 23 854 okt A7pH0
2 ORSe AALS SEok=d Slo] A 7lootdvty Brht=tt. J3&oz %
Ao 7Pty Yrie F9 AT FAE o2 Zoh

(& 2-1) 23 MPIHE Al B229| CIEXQI 2924 o7 57
AT 74

(1) integrated radar-based air defense system

(2) enemy bomber and escort tactics

(3) the most profitable use of weapons under various conditions

(4) The effects of weather and other factors on defensive air operations

(5) Research on transfer of additional aircraft and pilots to France

(6) Research on depth charge settings

(7) Planned Flying and planned maintenance

(8) Bombing accuracy : effect of given bomb on different types of targets,

aeriel gunnery and the causes of bomber losses.

(9) The best deployment of the available guns and radar around London

AFA § 4= AFE ods] FYEANA A= = ASelth 9
o] glojy & HFx A/ EAl= A5 USHA A7 HAL QU= FAlolH A
+2 A-AEH(Integer Programming)2 &2 +J5k= Set Covering Problem
oz ZAE didsta Ut Aol ofd WHES &85t o] FAIZE AFEHS

=AE A UA
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(O™ 3-1) 012 MITQ| aSikiSat AM7[=0 Choll ECf6k U= Henry Thomas Tizard (AFX! 7H2E])
(X : MIT Museum)

o= YollA ARAIAQl P EA] 7]3:0] BHE7] AR A7l 429 XsH
(Pearl Harbor) &5olth 1941%¢
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28H A $HS A% LGBH 7159 7] Hopo] s} ool G
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+FEY 7|59 g0 A AojF7] AR 194340f o|2d, A=
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Service)® AAshH o] QHsH=

OSRDE] st 2291 &8 st g2 =5} o] 29| AT =

Aol 285 Wolgo] ZA0] P AFsted 3T FAY

A|AsE Aol n|ZoAx o Esh 742 7| ypsto] AR Lo 7]o
_]

H 3-1) 2% MPAIEE Al DIZ29] HEXQ 2824 A7 Fx|
z A7 A

(1) Techniques for sweeping for magnetic mines (German)

(2) Offensive use of mines in the Pacific against Japanese

(3) Measuring the accuracy of visual formation bombing

73 (4) Estimating the size of sighted ships (to discover the Yamaro)

(5) Effective methods for attacking moving ships from low
altitudes using radar

S+ (6) Technical Research on weapons (quality, ballistics tables, etc.)

S}aH(E 3P (7) Estimating number of gas bombs to produce a minimum gas
e concentration over a specified area

O] R (1} | (8) Treating casualties and evacuating for medical equipment

o] & ¥ A9 Auol YL v]=2 Operation STARVATIONS 7HA|SH
THol. 194549 3ol Al2Hd o] ZdolA w] sit2 °F 1,000997H9] Hstit F3t
Hrao] 71218 HlEgo] wjdsielon o] ZHor UJEL w|=o] M ZA g
I FA5E 328 A ARG g 2 hoiE dUoy EA £E30] 85%L
Z

715 9A "ot o] 2o digh Hoh AAIRE FEE HE A4
T

i

3) 22k A FA o] 322 A BA2 AAF (Army Air Force)$l.



At aeT

(a% 3-2) (%)) Operation STARVATIONGIA 7|2|E Edlote 25, (R) B-17 ZA7|9
ZZ7 ZHOIM (BX : 7|lCiot / i7|0|CjoF FHA

()He o= A 8 F(Eight Air Force)® &FEA HolA Sysigion =

A7)0 24 AL FYAYIY] e Edlolde] et A7t olBLe A
AL 59 A AL B FFAAEG Ag3to] EAN(bombfallsS I
Sigd] ol% AW BT FEAACE HASAT 249 AFA Ws

(i.e., ZAXHY 2&89 A (distance of center of bombfall from aiming
point), Z#o]Ad WEHO H7|(pattern size))7t FAO FEHS FHA7I= Tl
F23 IZ dvh= AS geofsttt (8] o] & H4E A%} ol ZH|o]A
et A4S APsily AxpHos Fuyp FHo| FAIKHWEZ 4,6009 EofA]
3,200 ER, F42 2,6005E0A 25000 ER) ZHo]ldE &of F2 ZH9

60%9 BLHL PPN RoE WrprLe ol sEe] 1,00049 EA7|=
FUG 5 Y AVE 25009 AR AT 4 drks 2L oJuh
_]

2

4% Ad F1E @457 Sd) AdE sid 379 ATt oEA 1] &

F71 AAC Higt 71240 Ao JST ALE HRIth (& 3-1)
.4 AL (6)2 vLFHAE(The Army Ordnance Department)«] Absto] Qe
BRL(Ballistic Research Laboratories)ollAl & AAlH A= A 2] F7|AA
o =9, 3gt, ohd AEE E8sto] F7IAAY A, Fd F AL T,
J8a F7IAAY s HelEE Wes 5Y dAFE AFPsilH. olF Eof
It T AA A7 B, AR £4S At SASH olE Fo] WAt
Ao g Frpt=tt
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St FH=O| AHEO0F 2EEMY[Y

®

AR S

[t 2084280 022 ve el b a AR

oM S i

(72! 3-3) 0= BRL(Ballistic Research Laboratories)&H1A0IA ENIAC(Electronic Numerical
Integrator And Computer)2 083 S7Z ot= 25 (X : {7(T/Ciop

228 QAR FA =2 2924 7Is IA S AsAREe A AR
Seol ZA 7]F Zew Hrh vhett ok =2 AgtE AdE a8Fe
ARES] ARt ol ASshAntd =2, F=ol vl Aol w7t AW

il
rj‘_o, .

23 AR A9 LgRAe, Andont 27 FAstAAw
AL AN AF Aol A ek o) 2ao] ofo]
1

) FRUAA T B AT W 7192 B

5 A 479 ool Hoith A%l AR Wzt B} Avolz 93
WE dE FF TN ohel, U BSHES AASHT M 2 Bole



So] ot 0|59 £3} oo ok BEL Alzto] AuEA HF sjhs
AT olF AXTAE AT SARA Y50 wro] T HPEo] HYL Holet
3 AzkET

oA 2 9 I U FRE2 diFE 299 ¥

zpo = : S

AR 583 TS FPT OSRDL OFSE AZE 2AYL B5H] A
Astal, siTt MIT tiehe FF A7 HEUR dtof A& d7getS 2R
o=t gFoA 1948 1] FIH(AAR)Z AZE B9 771 RAND <
A5 AYYT AS7HE vl= = 8 R A7) 24 9 sl Sle
S A2zt ol FHE otk HA] grios 2FBY At FAR
S70 oy LguA 2L P ujF BA FIA Yoty TEALE A
sl & uF w274 &Zo|7] AFBsith AE&Foz FEEE Jaloz OSRDE
A9 4 dal 1947 NSF(National Science Foundation)O2 A3-4A
o ol=A ZF #2 AA Y SE FEA Ao ofd EUS Af[Rt &Y

ol +2 OEG(Operations Evaluation Group)gtes XA

4 92 Aol Washy] A 4099 HSAE EIE 608 F-U3t $500,000

o] A dke 7 QW Ao HEiHrh 2JEH Fast 1d AT F

SRl Morse2t Kimball®] Methods of Operations Research™ 3l OEG
B A(Report 54)E A= AIZE A9

T2 o2 HEA FY JAAESE G4 20| ofd EAME x
2 7|5 §AI5H s A AF, A, 7 52 BEF AT F
AMEE A &5t o]zo] RAND(Research AND Development) 49 4
Zth. RAND Aitae AAo =T ofete] A4t tEA 25 ©
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nRAE A7 He

ANALAA | (1) development of anti-aircraft missiles

EVANAL (2) analyze the performance of Army equipment under various
environmental (especially, arctic)

MAID (3) Potential value of U.S. military aid programs to foreign
countries

ALCLAD (4) individuals protection means from all known forms of
warfare

GUNFIRE 5) dete.rmme the nature and extent of existing deficiencies in
equipment

POWOW 6) §cientific ana'tlysis and synthesis the effectiveness of weapons
in psychological warfare

DONKEY | (7) analyze the use of surface to surface guided missiles

TREMABASE (8) feasibility of transporting by air, sea, or land to maintain an
advanced base

TEAM (9) the most important factors in interpersonal relations

SITE (10) the most effective methods for planning Army training

ATTACK | (11) evaluate on a continuing basis the use of atomic weapons

ARMOR | (12) methods of destroying enemy by the use of land mines

(@ @t ot gefel ARA A2l Y AUE o9 Pl
AE BEE 19484 H58 ATEA Sglo] B AYAEY o8 24l
L e AR o] A7k @ s F2e 22 o)To] folbd AR
o4 e 22 AdsHs Aol AP Adshs Auch 374 24 gk
He BHNAL o] ATENE EFE v)Ro] 477 ku e 217 9
e FZIAAIRD 5.56mm &F-Z Ndeh=t &2 FUt [10]. ojdfe] A+dxt
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& /I AR &332 FF & Adxt 1] $79 F8 AF0E AHEEH M16 4&F
o] JjEt=E ojojXit},

T Qo= AR AH|o] AwFet 84, =9 1t WEE 29
ojZo] Wt thREES ARY HEEZ= 3007E oJyjdlA &
29 &% A2 10078 olije] wAoA HAYth= H%
&S A% w2l GA] ojnf =EEHQIth o] A+t $2% E Shy
AFe AlF Al oFd AFTEZ 7RIS WIEE FSTHA 171 s A W
Zul7E gttt giE s93tks Aolth SHA|TE HolE o JZet &
I A o A, 19 e 298 A™E} Holof gtk & ol&o] W
JOR3E A0 vtgAzith= Folth (E 3-2)0A4 7]&% OROS & &7

Aleke FHEIA7ZE Fopglo] QIFUl AMS o AHAlRE W& &

=

(a3 3-5) OROQ| ZZMEES Fof EHst AR-156 AFS 0O|A OHH[2|77F S UCH
(B : 2H0|ZX])
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3.4 ¥=AA I3 1950809 vl= 2%

19409HH7HA1E =24 fFd7|zt g 19508d o8 &4 &
27| £ 5 2 Aot iAol et 19508 ORO9 <
Ellis A. JohnsonZ 3=rAAS 7|&0] AH4AlE0] Y= A+, 181 A
e AE FH FHEe| Hi E {83 dF9 HolHE 5T +
7132 AZtetitt. ORO= 150919 o9l XAYZ Sh=ro| mpAgitt. o]
FAONA A det AE7E A= AE 19509 9Eof o Z=AFSHA,
A Q= OF2 v Al 87 50 HiAgt. 19510l wEE ORO9
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24 oka 9] SHIE Ago] A okbel 24o] Wadch E So] BA%
A A% W= L Gulo] gt A77E ofrlo] &tk olEd ATE 24 AlA
% =9 2oy e
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BT FHR0| OHISOF SHSAT|H BEAR A7

H 3-3) SR Al DIZ20| EX 2N &7 FH
AT F7

(1) use of atomic bombs (tactical weapons)

(2) close air support of ground forces

(3) armor operations

(4) infantry tactics and weapons

(5) airborne operations

(6) mobilization and use of South Korean manpower

(7) combat service support

(8) counter-guerrilla operations

(9) psychological warfare operations

7t = ARAE ol s gl %ol AEFEY EHETTAYU(CAS,
Close Air Support)2 &E3r2olA Atk YFo|Att. ORO= Q¥ A+E B5
of7to] F<to] B-29 HZA7|E 8ol=d & =g FUX 7534512 ’?‘_}%Z‘ixﬂ

r-{.l

s B d2 A7 o]FARIL o] AT Aie A5 ul %&01 & 7 ]f]?]_-‘é'

AP AW B ol AR AFE I HolH FFoE

& S0l OROE: AR Al wyjd A} tlolelE BE 575t ARl I
oj7t Ao g Brlsta Ut

E2EE E8oto] ARRF(communist) AFHS] Hlo|HE 35}

2l

of At Ao &8 & Ae 7Ivke HA7|E ok vk OROZF k=37
of A=A gAEhd olHH A2 H|-go glo] W ARFY] A de A&
= SHT 5 QIS Zolth HlolE A4S &t A A A= ¥W
Sl wEy, 7] 5 ot AEde] AZESIH. OROS A& HAE7IH
S. L. A. MarshallZ A+ 2 E+= =59 AHRE & A4l &8t o
& A5 9 THAN7E otk olF e A HE {EET AAU



The River and the Gauntlet and Pork Chop HilloA] o]uj o]§ofzl t}efst
AF+EAIE I IE gt o]t e AT (I 3-2)°04 &70% POWOW
Z2AEQ Ugtow AA[E T
S AN SFEA A7 A= 7P 8% tie2 1] Siidt o]
Al 22F AAHA Al Hof o
STAE HojE

L e - IWWEY DA

LIBRARY
Army Medical Servies
Ficid Reszar. b Laboratory
Fort Kaox, Hentucky

ORO-T-3 (FEC)

TECHNICAL MEMORANDUM

OPERATIONS

RESEARCH
OFFICE US PSYWAR OPERATIONS
IN THE KOREAN WAR

(O3 3-6) S=EH™MOIAL] ME|ME OHE OROL| E11M (X : asiancorrespondent.com)

4) 19499°] $1 million ©]H ikl 19541 $4 million 0.2 73t
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Atk 1951WUHE 1954d7FA] ORO7} EAFo=2 AP TZAHAEL (E 3-4)
I Zro (& 3—4>°ﬂ£ (FE 3-2)00|4 oju] 7]&%t AF FAL Al7] A FEE+=
Zlo] YA 11 W82 A5ttt

H 3-4) 19504 O] 89| HEXNQI 22N AL FX|
n2HEY A+ W&
BALANCE (1) balance of weapon systems

CAPWAR (2) cost effectiveness

COBRA (3) chemical, biological, and radiological warfare

DOUGHBOY | (4) infantry weapons

LEGATE (5) military government

OPSEARCH (6) OR methodology

PARABEL (7) guerrilla warfare

REDLEG (8) artillery

SHOP (9) human factors

TACIT (10) intelligence

TEAR (11) air support of ground operations

FE Wl A= ¥ AFH(CAPWAR)CITE F7IAAS] /i &
E TZAAA fF 7] AAEHC v of §YKcost-effectiveness)E
AL d4Aoltk, CAPWAR Z2AEE &3] OROZE HE of a3 o

O &2 UeAEE, mlo A9 Hl-E o B3 Aqts J1HEo WA
T4 Ay} A 2AZH 0= o|FojfTt dA Sl [111.
o]% 1950L:]‘3H RAND A+49 $£%o|dd Hitch BAR= o] A& “System
Analysis"gh= A2 AYsta ol WAAA Fd  AYIAAZ(PPBS,
Planning, Programming, Budgeting System)?} 570d WA E $+HO Ax=Z
1 2%k uRASHA "ok 18 of7|A HARE AJARIA Aldl= £ 1960dHH
o FYHHZ AHiste *FEA Ao 270l ot PPBSQF A4 #A49



et AAlE W82 Foll oA Vet
FIAAL gedd 55 As) AAEAE AlLE 24 dte 19609d #
Hhof ol2Me AL AMEA, WS, A AF, 7% 24 5 BT 2ok= gl
E710) o]t tiF2e] =FEA FAZE 2EekRel, FolM AR AT FAI7E
At A7 ARl A2 Ed, At He EEe VM= EAFA e Aot
ORO9| A+=°] & W2 AIE 7AFAAR H|Ho] gIfd A= ofytt. ORO

O

He= AZ]oI71® sttt w9l ®IZE JAIES 19409
FA)E SJAF Woll F71 AlAFSEIAL 19534d0l= 7
AEE 7HAA =k St 7] EF4S SRRl E TFEAT7] AJARE A7)
T ole} ATt

o Sty deks 7H MIT, W] S+w3 goro] Sl &4 FA dgE I9F
2 H] A (non-military) *3+49Z 7F=X]7] ARt 19514d0)= Case &
Hfjsto] Fzx=2 LFwA AARHIE Fofste diste] €k 195489+ 12709
tjetof A FEAHE w5t Hrt (Case Institute, Johns Hopkins, MIT,
Columbia, University of California - Los Angeles, Penn State, Illinois
Institute of Technology, Stevens Institute of Technology, Tufts
Univeristy, American, the Naval Postgraduate School, and Wright Field
Air Development Center) 12|31 1955W0o&= MITQ} &4 SFFZIA0A Fz=E
2984 W} B9t jEE

ols} o] mizto R HubE] AlZtet LQEAe SEHoR WHshA tekg
Sh&A] A A7EE7] AlZFoh=El Operations Research Quarterly(19509),
MORS(19574¥, Military Operations Research Symposia), Journal of the
Operations Research Society of America (JORSA, 19524) Go| ojuf ®7h

s
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BHIE ZHT0| OHAROF SHSAT|Y BEAR o7

Hott. JORSA= o]F 1995W9f &4l 7 & 513 &5 Sl INFORMS
2 A7 = St

(a3 3-7) 19544 &UZtE JORSA &&X| 25

35 AREHO AT edRA A2e 99 - 9AY

dAdold LFEAI AFEHe 2 4T 7 g J==2 DA A
o} Qleh. Hx9 ALz &HA Mark 19] A& w0l 22 AADA A] &
Fotal o A4k wE Sfof she R0lA HIREHUATE AL Q5] IHA

At ESH u]=9 JidE #HFFE ENIAC(Electronic Numerical Integrator
and Calculator)& 1] S9] &9EA %ZQl BRLYS A+ Q79 dAElo] 9)
th (ENIACS AHAZ ©=9 #Ad AiE FHox A=), HFEH LY
Ao et AFAIRE A2 2 At HaA9] Hejo] ZItER] =t thyh, FE

5) £ 49l 24 H1



At aeT

SH3L WIE 294 7o Wao] ofa) WAbgule] Aol hssh Holrhs RS
Apgolet.

AFE Y HHoZ 2JEAY A3 323 g Ho] HE AU A7t 234
SheEh 19559 W] $9 29&A £F<Ql ORO= ERA 11030+ HAFHE
ol-gsto] AUS ARt SHARE o] AHl= AAAS &85t7]oll= Eglol #
3 AFFS 7HER 195790] Elof UNIVAC 1103Agh:= FH|E 59 EFZo
2 AAYLS & 4 A "ok GA] OROAM E2FHAE IAY 2dL o33}
z

(28 3-8) =&7| HHLS 2l ARZBEIUE ERA 1103 AFH (EX: £17I0100)

6) AL He Bl A2AY, Rock-Drillth 2 A= BE Egsd & 7o) FFeg
& YRS oe
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BHIE FHTZO| OHBROF SHSAT|Y BB AT

(& 3-5) 0] 829 27| Y 2Y

AL A

STRATSPIEL | (1) A5 2 HAL @9 wRlo] EololE ¥

(2) TACSPIELOIA A|&et RdlE A& A HAF 9 X PF}
FAME Vgas =Y
- 5@ EDNAY ARt HE HA
(3) Monte Carlo Al&Edo]A 7]4HFe] A
Carmonette - A3 olF T Heds HA
- 1950d o= SE HAL 609 o]F g HAZ &

INDIGO 4) 99 &+ ZuE ] Y3t two-sided HAA

LOGSPIEL | (5) ¢t =" oA EAS A Yshr] st fAIY

olF YAAY F&3T &8y I AlEdeld HHES WHAZ|Y] g S+
Wy %Z]Ql Strategy and Tactics Analysis Group (STAG)7} 1960d AH =Tt
STAG= 19619 7479 AP o= AJFsto] 29 & 16282o% F76k= 5 A
Al AAA LS w1 A A ALY AAFEHIE XY= 5 5% B8ES
StAl €tk STAGY F8 dF A¥=s FZUAES HASH: FABMDS(Filed
Army Ballistic Missile Defense System) 2@, 0] &9 Z=2d AHS H7}
5t7] 9%t CENTAUR 29 5ol 9tk 53], STAGE 1961 3t 1] 879 ¢
AY THE FLo7|% ity CENTAUR ¥AY ZdE &85t 332 AF ¢
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H EA A giske] wHE 1961W @AEEWA OROE MzZL Z3F9I
RAC(Research Analysis Corporation)2.& HAFEHT RAC= ORO9 QA& A4
= 719 Id9E 7FA7 OROOA Z¥std At JA| AL APsklet. kARt
AR o5t 22 o] Wsk= mT 4 QIgth OROY &A FA djgh 12|x 1|
L9 139 719 A A= olgA FRFJAIT OROZF E71 648 A9 A+
A= v S EHE A 32 okl Brp|o] fE5go] gtk

1950¢ 183l o] 196099 "= FuA 72 ST HEE 9ol
sttt A2 IHE JAREA ] WY EE HAeE BEA EFEA
2QF AEctal AFsk=r EFoF AL o|= s ALY FHo| H]
A2 o AR S AQstH EuE AR AEE SHA| 2%k Al7]odA
= o4k 3l 018U o2 s HAIY AlEH el Fa4d0] HFESL

o
HH
ot
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El
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il
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ol
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o

Al Al7lole dist WolAd 232 45 Ridsk= A7 &
o 59" A9 284S =7 = olFA vIEY 29

(23 3-9) 1960EM O] ZYHMS 0|7 8L LTt MLinft
(EXN : M =2 ED)
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SHl: FH=ZO| QIHEO0F 2EEMV|Y 2EAR A7

3.6 Wyutegi(McNamara) €9

ZHE WuntgiRobert S. McNamara)s= tl=9] A 8o =ufFAdolct, ©
= ZejxYol HZe] tfgtollA AASH AL, SIS distol4 MBAE FHESH
1943doll= S 3o FuEA A 23 AA A FAS & e 9
o0& HAsto] mE s} At JAFSte] tH(vice president)?] AHE7HA] 2

Edgt 48E 712 Aol w=ho] AUY tEH-2 19614W HumiEts v

=

— T s

R gos uyshhd UW F b NG of FUHY PSS wohie
Is=|

H

—_

% R

TAE SFEA AFAEIE Afcks 2 EaAoA wHopdel ¥ AEot
olf+= HIE 19| FAEo| vl 31 AEA AAE SXHCE HIAZY]
oty Wmhzt= SRS i A AAES T FHHEs AA
PPBS(Planning, Programming, and Budgeting System)Z® ¥ &+« A|AH
Al(System Analysis) 7%= ZF &0 A=40= ALt 1] S99 X
= & ALY FHH 845 AB7F sk 19 FFo| W|E SR 19 4
< o= gEZo|T SIS A 19 HHE M= Aol oftt
ARt S 7HALL ATHreturn)E FHigbeh= 7MY 71240 2ZA3ke] Hshs
=49 Aol 285t Zol7] wWizolth. AuY PR T3 WHjupete] of
A AAoll= dAo] AATMA] A&EA] HET= 717 A4 o ZusiAL =
oFA 7tz FZIAALY Hl-& 1Pl A&SE oA 2 AR 8 oA =19
835 FA6oF gtk AlHA 871 ASlSol 8 Eelth A &, Wyt
nEte GAl 39 AEAR ) ZAIRS v o] A &SI

o
r

1) = B4 2)ah

44 mAL7 U LT Hag
2) 71&0] RS AFAel Bl ofat Bekurhs 4

a7

=

L)
)
i
=2,
1o
(N
ol
iu)

a8 olgt EAEES dfEsth] fgt WHog A2 oAMEA E(tool)o] E
{ottty wstitth. T olE Adsh| {9 37HA] ERE Aot A WA
= 249 A9F9 JFE supolr] Ao JaEAR dhe FIRHAT A= A
ojglon &+ WA= o] = 2ZE 7|54 AM(functional line)2E2 A=Z



st ol wAske ololdsly] dEPe] A Fstldd ‘o
J:

(massive retaliation)” AZFES “F5A

(RN

=
olo

g (flexible response)”S.&
AlZL Aolglth. &3] Al WA ZHQl = Mg vHls 42 11 509 &
OJAUI MEL HohZ AFA|AHCF oh= Ao = o A7t et AA5] A
offt 7hs'h Lol

oX,

2 o ok

o

(2 3-10) 0= AUIC| ™= ABIO| Arms-race TZOZ “flexible response”S A{EHSICE.
(BN : 9f7|m|ciop

ol 95 Wulels PPBSE EQISht Wniet: PPBSE e 2o 4o
s

‘A mission oriented planning and programming process to assist in

defining and balancing the total effort.”
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PPBS9] A w4 AL AF(Planning) o F2 AQF, FEFEER 1
o] glom uixut ThAQl oAt WA (Budgeting)S F17HQI -
Wjubete] PPBSS| A2 Planning® Budgeting®] #7FAA|Ql Programming
of A=t o] GACNAN= A uAEZ AZs] F=ojof sh= FHAUo] 7] W&
o|tt.,

PPBS9 HE&S B 7MIHEQA A= FHolAY JiEd dgS dHE
(legislative)oll Al FFFE AT 4= SAth= AdH ol FAFNA wdsi=

—_

il
FI‘

TAF 8t 9J3)ofA o]RojR|= it FRI9 FE TS AR AAT &
U7 w2l 7Hsgt 740]‘:} T W4 Ao 4 +9 845 4348 A AT
T A= Aotk ZF &89 oA A 2= AR OE 87E AFEA W
Hog M¥sty HEHEM] dozH ABAQ A5 =& =] Wil o2 <Isf
EZR% A4 FHIE 92 = AUt Aot

Wupokete] PPBSY =Y @A ATE FEdke A2 ok, EYEAt
AdolA AAAKERE AR F2 RAND Q749 HAER FAH ol
< "Defense Economists’® &EZoJFt. 7|&] A o]&=0| ¢ HH%
o] ZAIE oF7] AlFSHHA =Ml AE7RE] Brlshes 7HAE AdACl

] 2
goR A ARE J1WEC] def WYL A Bk Hjniete Ha2
o|91¥l Hitchis A28 B4 WAZ thewt Zo] gojatet.

1) E29] A9l (The definition of the objective)

2) 54 24T & U= ofFRt Wete] WA(The description of alternative
means by which the objective may be accomplished)

3) ZF ®ete] v]8-S HOl(Determination of the costs associated with each
alternative)

4) A3st 2EO] 24 (Construction of a model of the situation)

5) A9 fioks A=str] 93t 7] A ™E(Selection of criteria for choosing

the preferred alternative)



AT

(ad 3-11) AuCe] =% Mg o2 wLtopet 19| EES(Whiz-kids)
(EA : intelligentcollector.com/blog/tag/whiz—kids)

7145 WA W2 System Analysise @ o] FEEE o] ofuzt dA4A

Bokste otEt 1 52 A&dow ARt ojg R4 7

Aol AP Aol AR GG WAL HT sPgRY okl HdolA
_‘I

ot

lo
Hil
I

AAGH WA AT Hitchs o]49] AL B84l e 24
uth § 37] gEe] 1 7S Bk Aol ofgttn A&dT EAstHow
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Wupeiete] PPBS 7 WiE FAT vt wYE shlth A
719 AAZE 71 Ajbge] digt Blel it = HiAle A
FE 7 ALY BAAS] Oig &
o A& A WIS WA= 7HA] AAsIe] o= 3 A2 W2
E0] o]l o]&2 "Fil A= &Al(life-and-death)7} 112 4=5F
FEol ofs A== Aol gk o] Stk Al WAlE A2 7
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St & B AZEe © Aollen wrgow, Fi
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1) €984 Aw7beol JArEgdAe} e Aol Ao ok (AT &A)

2) SYEAZIEL 7|&out A178E 2 3l(technique-oriented) AINresult-oriented)
o= I4lo] §itt.

3) o7& AF8o7t JAEAYEALL P47 Atele] Aol H

4) AFE 59 ‘Q’qoi HA E=EE= Sglo] B2 Hlol"HE o3t glo] YAk
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olgl= Efo|E2 ORSA(Operations Research and System Analysis)®

S
= ol dubuiEte] AT dASHAE 2984 7Iee Sd-dE A
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7) 19699 "] St oF 2uiRto] WS |AJ5tal 507H=r o4FY] 900047K9] 71AE #estal AT Edt
oF 15,000 &9 AHlE H=srirt.

8) Secretary of the Army= |7-&HZ(Chief of Staff U.S. Army)Z} T2t}
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AT

LIS At

19634 35709 TOE &It 82 196940+ 550702 TOE T3t &
Z2T09HS s Uzttt GA 1] S92 A5 42 59 A4S 24E AR
7FHe FAsH Aok W ("a hard core of expertise”). Tl A& Alsl 1
57139l u]= st d(Naval Postgraduate School)2 19614¥ *FEA s+
F(Department of Operations Research)E 7§Ad3stil 19609 SHHEE Ef
o+ A 9 519 e FusS W] AlZetH o] S5t ORSA w59 7H
Z TFA7F doh &= & ofyzEt ROl okl 4F2] ORSA W& 48
of ¥A4lo] AU Wupmiet o] 4 Q=R Hitches =3 &2 1§ A£8F5
AQbet71 = g

1) Strategic studies and analysis of defense policy decisions
2) Economics — price and allocation theory and national income analysis
3) Probability statistics and inference from uncertain data

4) Mathematical operations research and computers

17} ORSA 58S zZ137] 93t #8488 AAIRE Bo HEo] 22yt ¥

tko] i A FE FARERS g1 4= Stk ORSA

IS FYEA AE7F £ oflt HA F AFAE0A AU FOELE o]Fo]

Aot S 8HU.S. Army Command and General Staff College)2 ORSA £

7N, AHeEE, HAY 2SS 1247 o4 ¥FYJ5HAl The Army War College
O

A
o
Hu)
1
El
)
i
e}
o
riC
)

+ ORSAY WHEZ XAFF WS 497t WtFs7|& ghr} &2+2 o|AY ok
ot 59 ¥5Z B9 ORSA AE7FeE ol "=t Al I5o= F-&Esto] 22
o] Eijo] Yo] AgHog Fgtt @ MRVt FFE(specialis)10, FHFF 7t
5 $£F1(executive), <3} $F(familiarization level). BA] ZF ORSA ¥
BAE W8 490 st =% AEE Shrader? A+ EIA 132p-133pl12]&
Zr=5HH =

oslole, MAHolE, WF, AREE, Bl AAAAN g Huict
10) 94 ORSA Tl ATo A= 4= torl olyo] 519] 282 A
11) ORSA SHolA] ARE & & G $708 4-65 =] Winy w8g A%
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NAVAL POSTGRADUATE SCHOOL

Wpupetel 779 AAH B4 AA= 19699 vl=r Y& BB Richard M.
Nixon)?] U M2 =7 ZT Melvin R. Laird®] dgoz oFstx7] A2}
gttt 52 Wuyntety] A2 84 7Y AAols ool gigley I 9
AHAA o] A AED} Hol 9 U= A AlEE9 HHol FAEE= Ao B
k= dAoldeh #£9 ORSA 7152 9 ol SAEA] EstAY 1 £=71 48t
Atk &7+ RAC(Research Analysis Corporation), HumRRO(Human
Resources Research Office), SORO(Special Operations Research Offcie)2}
242 QR A 7|#He o= E Eol= 4l S+ UlolA ORSA 7ls= $34st
718 9A;I Army Analytical Community®} 22 95+~ (in-house) 3
71 tijte g AgZstA Hrh

SHARE, St9] AQEE Hop S Sdstes oF AtAalt S39 QsheA

2GRA 2450] 2001740] OZHAL 0SS AR 7Y ATE A& B of
W A7 SRR B ofE A7t I W A7 YA AR LA 2

=
et oo 1964 TFAl SHEHEAFY AAE €2 Bonesteel At
Bonesteel Study'#til EEl= I 3949 AFEHIANE JUHA sl ZZAHEES
JRAIRIT). o] ZRAEE= 1 599 ATAFES fRctl a&doE St
o
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=
SHS] Het ATRES BRESE 4YS 2L 9
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H 3-6) 1962'3-1964F ORSA F2 &7 24 Q9F (Bonesteel ZZHE)

u] 3 0e
gz | 3671 SE/IWON 5672 BN A4
STET L Ao 7(89), ALATG47), BH/BHO), FEEUO)
- SRAGAN GelRe A4 2 FY A7
- Z4Eopol A AEE ARl
aq |- RN sz g
A an se g 24 A9

Bonesteel ZEAEE= U3 T2 AAES =58t 1) A+4Y S5 UA
Sh7] 9IS 7P 8% A2 A AZIRACNAY AP S5 HEOIH 2) 9
B2HS AEst At §23H(Study Coordinator)E S9 8 FAujct uijx|s}h
of 7} 7|39 A= HISofF gttt 3) 7|&&E H¥tA(repository)= F7|AoE
ar ZHgsfoF gttt

Bonesteel ZEAE= T4 385 VI S A FAJA olF HE517] Al
Zkst o]et oA A A¥tES AWHLE HHE 5 Q= H7HAAC ditt o
T7F T&5to] o|Fo|A| 7|k it

2 HU A9 5ZoA Aget viel Zo] 19619 OROZ}F &]Eeta 11 JTE of
AgE A47F RACATE RACE 1960¥dioll B St A 1 A4 TEYEA

M
e
Y
jiu
fu
i g

J

Sge mRAES SYsidt. RAC B9 80% FEE S0l AAsL AL
A=A SAOE 160U Burel o 2ol WYel FesN RACE

DOD E+ % 4 e 7139 d4E e 5 249 oJEE 2As Wit
SHAIYE, RAC A 2= A9 s WA Hi 197249 FEEAR]
GRC(General Research Corporation)ol|A wiZt€ct. &<to] AQtstal RACTF
TR F8 AF 4= v Aok
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H 3-7) 1960401 0] |21 RACS| 2F=A ¢ FH|

nzAEy A7 e
FOREWON (1) A compute‘r‘assisted largely au‘tomated planning system
for determining future US requirements for Amy forces
CONAF (2) Conceptual Design for the Army in the Field (for next
decades)
(3) Models of Army Supply - dealt with logistical support
MARS
problem
SIGMALOG | (4) Simulation and Gaming Methods for Analysis of Logistics
COMPLIP (5) Computatlf)n of Manpower Programs by Linear
Programming
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AFS T A F s o
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St FH=O| QIHEO0F R2EEMTY HEAR G+

o S S

(23 3-14) M0|HE QUX(LHH)S HEsk= 0| &7| (EX: {7ITC]op

3.8 1970 - 904¥d v]=9] 2FEA AT At

197349 9<& 539 54 Aoz |
o] B2 IA F /HZ JAPsed A £ A% 53 A 7P 9ol
HAE ZAEY] AA ] digt dulojn F WA= A9 SA|(199)2 FU &
2A(1989) ol A AlA FLF-olgt HF&=7Hsuperpower)7} & Pl=19] 22 9

Al

LI

g ol% u] 87 2e gHo YA
L o] ofet A3 e W 4 AU Y& BPFE AU “Flexible

< &0 "= 9ol Hit A

£ st ¥ A=k 8o ol 71E v=Y
NS A= U SEA(Nixon Doctrine) & 1967 LIttt [14]



TALLSPY RS

H& SERY gt 39 Ao w2 s 2o AHA g4l 2HEAE =

JEIL, AR AR AG Fo 9] g 4l Hdigt AlESHA AAlske] 24gke

%74 A+ /Hd(AirLand Battle Doctrine)2.& W3S ofof o}

g 2L el 354, 24, F7|AAZE B8 Xt olof wef, v S

I Big Fived F7]AIAIY] #FsFZ M1A1 Abrams Tank,

M2/M3 Bradley infantry vehicle, AH-64 Apache Attack Helicopter,
UH-60 Black Hawk, Patriot Missile System< A& o=z 7jdsict,

T3 5 olgt thARE QJUIAARA(19799)AAREE AlZE F59 f1ge] £243t
A3 Iyt H3(Operation Urgent Fury, 1983), Iyt -3(Operation
Just Cause, 1989) 12|11 ZAZHA(Operation Desert Shield, Operations
Desert Storm, 1990-1991)°f|7}A] o|2A Hr}, =4 ZA|Q] HS}o] gt zAgH
A2 & HiAo] Hejo] Hlojum of7|A= ol#gh ¥gEo] P& 4 Aol

(23 3-15) 19824 AH-64 OLfX|| T2EEIQ| (EX : 7|TICI0f)

WA 197090 258 00\t el b 2 Mske J1ed Ang Sx
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7 webgehs dolth. SR aw 7z 7149 Wels AugHos
Holck. ol So] AntE fERY] 49 B, A 1A, BAL AT B, Ak
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AL Bl M2 F71AA o] S &%

71€% ¥ mo]B RIIAACE HEo] AFHEA AA, i4F 5 HAEAGAAS
H|oF# Q] Hhzlo] o]FojzIt,

o] A|7] m] A JFZ 713 F HA 4= JYY AFE = = Utk
nl= =4 oAk 19689 HIEW HA FAIE mI=E ot 19739 o|F HH st
SAE BA "tk 19689 GDP tiH] 9.4%0] ©ol=dW =iof4ik 1973dc]
5.5% olotz EojRtt o] 1980\ oA diETo] I ditE FH| =
SHARE o [s] oldd} Z2 HEHQI FHe ZIdskr] ofH%oh Aol A

HEY HA FAIQl 1968 1505k o]
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29 v 872 123 54§ sofe

g Ee Y Fold Hs3
M 1995Well= 19409 o]+
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L3 A SR T 25

oute] &ito] §AH] AR

Source: "Budget of the United States Government, Fiscal Year 2013, Historical Tables

1,000 .
Table 6.1—Composition of Outlays: 1940-2017

http://www.whitehouse.gov/omb/budget/Historicals

Afghanistan

& Iraq Wars

800
Vietnam Reagan Persian
_ War _Build-Up_ Gulf War Ve

600

4 l Cold War b
200
Post War Peace
<4 Post War Peace
040 45 50 55 60 65 70 75 80 85 20 95 00 05 10
Fiscal Year
(J% 3-16) OIZ2 I oAt
(X : www.art-in-society.de/AS14/PLA/MILITARY-SPENDING.html)
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STEADFAST= ORSA 7|5 #3¥< 9% &2 TRADOC(W] &+ wHAREE,
U.S. Army Training and Doctrine Command), AMSAA(B~+ EXA|AH B4
719+, U.S. Army Material Systems Analysis Activity), CAA(S=- E4A1E12),
U.S. Army Concepts Analysis Agency), OTEA(Operational Test and
Evaluation Agency)® A F-&Esto] AHSI; &2 o] Y| XZo] ORSAS &

7158 AR SR AT A T8I A2 LFEA 7159 £93H

AL okl e HEAA 7oy weEbA o] VdEs FHALRE AN,

[o

AN v < R LT )
N o o
v
N
<
=
)
)
Y
<
v
gl
BX
)
9
of
o
)
32
o

>N

i

< E5F 9ot 19739 HAYolE9] Fort Monroe©l|A] A= Slon o5t
12709] Bystw & F 17709 23S =
7152 AEE7HE 7]€Td OTEAY}t $8), A% WH(Combat Development),
Alggol At YA, BlE of BIEA Fol9l

WA TRADOC2 7} H#etuwe] 2F&4A AFA)SZ TPt AFE T AF
FH BAR 8ot sHARE HaERE 39 Zpolrt Q11a(1978¢ 7=
oFgtw14)9] L5 QI 95L& 509e] HAAH 7|Zetue}t & Aol7t AU
AHEGE HIAE= ZF Hae] o]t tfHsts W&=#elqltt. TRADOCS A
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12) G4l CAAS] &St s S+t BAAIEZL ofut. sARE @A CAAZL Center for Army Analysis 2f
= 24P WA fiEo] BA F9] ol FA| &7 EAAER sh= Zlo] FHs Eelrt

13) 19784 71 % 1,19399] Hofjglo] QI9al o] F ORSA ZH&E7F= 924'g01%ith. ORSA 1Y & &9
H &2 45% HZ=ATt.

14) Missile and Munitions School
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TRADOC?| 8% dF ¥ st fAdS At AR AUEE &visks
Aot 1] 2 ol FE ST SHA(HHSF olsh, AT EA(FEF
ool tigt 7] AU eE wE THAA A YA &&F 5 UEF o
At o] W TRADOCe®] ®] siztdistdy}t &5 <dtsto] 7idE AU AlEdol
A2 STAR(Simulation Tactical Alternatwe Response), AMORE(Analysis of
Military Organizational Effectiveness), DIME(Division Map Exercise),
CAMMS(Condensed Army Mobility Management System) &°] Utt. E3]
tehgolA ofes 7HA] HAPL 7Fset AlEdold Y JANUS[ISIE ofnff 7id
Aok JANUSE 1S o] 7|8k& & User-friendly 9AIY ZEZA
Stochastic 84 5 dd YAY 249 945 wWo] HKst Qth JANUS=
ohereh Qlol gt 318 RdEA Hol] &EHUTh

d

o,

(J% 3-17) $X TRADOCS| 22 2& (EX : TRADOC EH|0|X|)

AMSAA= STEADFAST ZZHE o]HQl 19689 F4= AL STEADFAST X
RHE o|Fo& dopdot | 2AS IR FAoHA k. AMSAA= (1) of°]
g el 4 (g =01, /Il # ) () ARALS A & F
=459 5% (3) wr(logistics) FHIEA & Al 7HA 90l 2HE FiL A
g B/ AEHold REY 24 & AASHIH: %L%Zigi HH AMSAAE




At aeT

oL N

2 A|A” A=A (Survivability, Reliability, Availability and Maintainability)
FE0 S8 71 Al IF ALY AW HZ7HTD&E)OIE #oiFich E
b otoldl] =l AJARO] it B]E o &3 FA WHEE AFSHaL 1o gt
FATAE HESH: 92 Fystch

ok

Mo

24 Hoko] ZHAE $A57] 99 AEHA HolEE sty 2 & &
A HolHE ysls A EF AMSAAS Aol AMSAAE A AAZo=
WA=} gt v 7o) EXE B3 Belslel 24 Hopo] uHAE $A51%
o, AMSAAL HelFERE 450 goro] o]27|71X] ofoldl wle] gu] U
o] S BT HolHE 2As o2 Bd) 24 AWHAE s
g A%e saster

AMSAAS] 974 Hike Bow Eajux] ghxe ul2o] best-equipped 2o
st 37 FEeiglon Ed 1990d An AYS S B AL WA g
3 Aow WA Yt

ofN e

—_—

o|X

BEFORE Monthy Services Workload OPTIM'ZED

1)

) 4

— .

« 196 hrs/wk required « 58 hrs/wk required

« T84 hrs/mo required « 232 hrs/mo required

« ~50% of authorized mechanics = Unit reduced scheduled service

devoted to only services team from 12 to 4 mechanics

Current annual parts cost:  Annual savi e e

annea S cOsI nual savings: H FMTV: Family of Madium Tactical Vehis
FMTV - ,“5 393pa $22 949 . rota" savmgs ﬂ[m.:‘;:"HF:W Er;arr;:milima:imlmct Al Variant
3 y i HEMTT: Heavy Exparided Mobility Tactical Truck
PLS A1 - $84,221 $42,111 $69,004 BS: Poleied oad System
HEMTT A4 - $7,887 $3,944 :I.étl;uwlmizai Load System Al Variant

(J3E 3-18) T=XRIEQ| GHi™H| A™0| TRHL} 500001 M 0|2C= ZIE
LTS3 AMSAAS| 20188 HI1A
(BX : asc.army.mil/web/news-alt-ond18-if-it—aint—broke)

b4 | Military Science & Technology Annual Report



F714AZF B4R L T &7t At HA RUIAAY] des= Bt A
o] FQ3st 9 AFZ A FA HAY. OTEA(Operational Test and
Evaluation Agency)= 1972 STEADFAST ZZAEQ dstoz J19]
T&E(Test and Evaluation) 9455 #TIsr| s A=At A7 4 <
DRI R A 1] S39] AlAE7F A= AP B7HDT&E, Development
T&E)2t SFAIEB7HUT&E), User T&E)Z FEEITE DT&EE HEAA7F
dsS H7Fok= Aolal UT&E+ o] #7] 53t 3=d 7F QApEd dA oA
1 B71E AAE 28 3t 831 AN B A= B7ioke Aolth

ool 71 AAE 2ol AH Mdsk= ARVE Hidsidoy dAdief At A
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o] A FE ol

OTEAS] F dF+= (1) +8AIFE7IE 7Iedo= AU (2) 57/1d AEE7T A
g9l ¢ (3) HAE HARl (4) AFE7Ie Ag, AY, Hi 507 FEL
Aot OTEAS] +9% st A2+ “Continuous and Comprehensive
Evaluation” AAE "t At

1983 OTEA= & AlF®71Y ZAFACE (1) OT&EZF HF et F71A4A 9
AA AL (supportability)e B7lsl7] otk (2) OT&E7l UE %o 270]
= B4 5 Q= AR o/7t glvk (3) OT&EY B7PF Ui 2 #°
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1,

S

__>‘.I_A“

19

[T A%

OPTEC(U.S. Army Operational Test and Evaluation Command)® ®HZ %1l
o] A2 tiA] 1999¥ ATEC(U.S. Army Test and Evaluation Command)©.
2 YR =o

15) f-guEtollAlE OT&E(Operational T&E)Z 717t}
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Dugway| &
Proving Ground
Aberdeen
Proving Ground
Ftl sil ]
Yuma il . oTC [ |
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3) Superior tactical doctrine and operational strategy

4) Superior leadership, soldier skills, and morale, training

5) Superior overall allocation of resources, planning and execution of plans.
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1.1 974173
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g7]&E0] olv| 3?*5—75'2 AEEAY mlo] HEEojofp & Yo EA 1 F
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tixsta FH|sk7] Yol AA JNdy AR =3 WA A wHoto] wet M7
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St FHZO| Mo |Edt QERY (RVIAMAIE Sd22)

Top 15 defence budgets 2018' USShn
1. United States 2. Chins USShn
3. Saudi Arabia 4. Russia®
00
Q0 -
829 63.1 500
168.2
5. India 6. United Kingdom 1. France 400
51.9 56.1 534 200
6423 4. Japan 9. Germany 10. South Korea
. i
4713 457 39.2 0
11. Brazil 12. Australia 13, Italy 14, Israel 15. Iraq United  Other  Rest
=y States  top 15  of the
. . . countries  world
280 266 249 218 19.6
*Undar NATO dofoncae-spanding dafinion; *includns US Foraign Mianry Assistanca
Note: US dollar wiale are calcdlated using average markot exchange rates for 2018, derived using IMF data. Tha refatve poslmn otmuu:mls wvﬂ vary not nn}p as £ msl.lt otnmal ad]usmmm mdnllnce|spend|ng
Tevels, but also due to exchangs-rate fluctisations betwean domestic currencias and the US dolfar. The use of
ina number of coses. @NSS

(OE 2-1) 3| A91571 2712

Jgoe B35k, 20149 119 A u] 2R A9 A go]2 e AR =
=0l ATt 71e8E HIFoR S=3 BAotEY FAP|EoA $E AR5t
URAAGE, S} HAloFe] FAP|&o] S5 =R WHH wt vj=9] FA]
T 7 AR £ = okl masiely ofof wet m= B2 A
Astal Y= A= el & A =2 Ve AR FAY £HE FAISH
J-335t= A3AF A A2 The Third Offset Strategy)S @AZHA] A& £2
staL qlom 201749 JPEATLANSS)E &3 1L &S AT & Atk A3F
A v=e] FAE|E SAIE &9 LAH SRIE ASEHoE fAS
Witk d=gfe g (a9 2-2)9F 22 5744 g4 A& 2oFs AAg.

d

2 4ot K

2) 1ISS. “THE MILITARY BALANCE 2019", 2019.
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F8 FIEA

=2 v SEEF FU7|
BHESB v XtMICH Z7{2| FH7|
= v B2 AMA Z247)
HOE s3 v BACH ZET|
iz v 2olgs
| TS =
abled efc SgANse v GSS Network

(23 2-2) MBR} HMT0| Q75k= HM7|&n LA HA L)

20179 EEAZEANSS) oA = HAet7&e] AIE ERotal fA6k= Zo] =7}
UFEHET F ot I HE|e] A= =7 FHO F83 F9o
=7F Qtiol w2 FFS vAH, HolE#eHdata science), YZ3Hencryption),
ZH&3HAutonomous technology), 8% ZZk&(gene editing), A& (new
materials), Yx7|&(nanotechnology), ¥ 7]&(advanced computing
technology), A-&As(artificial intelligence) #oF/} oz FZEdfofst JHo
2 gdsta ok 53] AeFPRpgo|ARE AEF7](autonomous weapons)7t
A QIFAE BoFt H56HA sk Aok Aggith

olo] ] FFH= tEAZFA(NSS)Y =Hf=ol HAE Adst]| gt 0
ShtEA 2018 = FHZFA(NDS)ONA A4l ddes S5t St 1
A HAE S0 AFA(ICBM: Inter-Continental Ballistic Missile), &<
SPATFE n]AFJ(SLBM:  Submarine-Launched Ballistic Missile), H=FE2A7]
AHY 35 AAL & #HH AF/EA, AY 7NAAEE ddiglet= Zolth
A= 34, s, 3589 ofyEr 955, Aol @S AREAO| o]Fojx|=
gfisto] = E AlolH 7|&o] FHZECE FAE sk Aot Al W
A= FAA=E Hoh FJEY 45 G40 sl C4ISR(Command, Control,
Communications, Computers and Intelligence, Surveillance, Reconnaissance)
of A& FAfsh= Aolth Wl WA= HAFuAML A E(Theater Missile Threats)™ &
ot HEu AR Fol tiSstr] Sl whSARl mARY WolAA 55 S5k

3) AFATY. W= FAR SHEEEA st 2 A A, 2018.
4) The White House. “National Security Strategy of the United States of America”, 2017.
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St FH=O| ey |&t LY (RVIMAIE SH2=)

, HAlEY, ARgs) RiZIed] A8 § A A Ale

£ Aok EF X 882 v Fdl4hs &8s 2019 IAAE =
HAH(NDAA: National Defense Authorization Act)ol] Ao =24, (¥
-3)3} o] 2016HFE ‘jﬁ"q THHE SHAA A BT HIE A& FZ5t
o= FAAA AA=(E, A

4 o
= 2
)

#
ohell 42 | 991 942 99 9 2, @
¥ Adst AY, 5B 9 99T A

A

700 12
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500
400

300 0

US$bn, constant2010
afiueya o Jeak-uo-1eg) ==

200 4

100

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

(J& 2-3) 2009-2018 Ol =EH| X|& H3Io)

Ho] ] FolA FAAA 53 Aol ASHE ik B3 R &
AA el e AwE 4 ook o] 20184 FuelatolA FsHe
79 SR 853 A o4 FRE G 213 2

5) 1ISS. “THE MILITARY BALANCE 2019", 2019.
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H 2-1) 2018 OI= Okt 71E &2l 1571 R71HA =210

=9 F M w3 T a7 | AiKUS $)
1 Virginia class AR4=3F St 2 7.29bn
2 F-35A Lightning II HE7] pa 48 4.67bn
3 Columbia class LRIy St - 3.00bn
4 KC-46A Pegasus Ernd ropa 15 2.56bn
5 F-35B Lightning II HE7] SHE 20 2.54bn
6 B-21 Raider =471 R - 2.31bn
7 F/A-18E/F Super Hornet HE7] Sl 24 1.99bn
8 P-8A Poseidon thzA7] St 10 1.98bn
9 Gerald R. Ford ipnnlely Sff<t - 1.65bn
10 JLTV PEAFAEAF | S | 3,390 | 1.32bn
11 F-35C Lightning 1I G S 9 1.28bn
12 CH-53K 5] s | 8 1.27bn
13 PAC-3MSE AdguiAtd S | 240 1.13bn
14 UH-60M Black Hawk T3SV s | 50 1.12bn
15 John Lewis class BHIAst St 2 1.09bn

9l #FAA UEd AAE St HAIYoE et g5, AW FFH|oH
48k 7, F/A-18E/F Super Hornet ZE7], P-8A Poseidon tH&ZEA7],
FFET 59 AY =dZ o o4kE HAdsk Slo i tiE F-35B HE7],
CH-53 H3+5d7] =g FA%H. 32 F-35A AE7], +39 KC-135

£ HIAZIL 1579 AF o=4 355771 K-46 =%, AAY A
T 5o AikE FAsHL AT
S CTCs(Combat Training Centers) SHAAES FAAZ|aL F7]1A|A 9

dAdigto] oL 8BRS 7hotal Q. s FAdEAHJoint Light Tactical Vehicle)

il

¢

d
F

6) 1ISS. “THE MILITARY BALANCE 2019", 2019.
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T, F3AY A3 s AH-64(Apache) @71,
Atk (E 2-2>E E3 8o M5t Y&

252 S Az > gk

2 MSIHRF S48

ALY (RIIHAE S2L=2)

UH-60(Black Hawk) &7]

F71AA Aot

7HA]
e A
EXE (O¥

i o7&

2-
7HAZR AL, 2010

AR F42 201749 192 G

9 71ASte} HES Ad, 203597MA] S o] ddist A, 20509
AA Ad-= Adste H5EE AANFH S22 AA A4S
4y Yepd AAE 200895 201797 FH|E
5]

ol A&a|A g A

7) 1ISS. “THE MILITARY BALANCE 2019", 2019.
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A + 9 % | 9EKUS $)
AH-64E Apache ZA7] Tl /A5 66 1.2bn
UHOMMHGM | apgn | am | s | Lk
MH-47G Chinook 57 SN F 8 124m
M1A2C Abrams FHHARE AN 135 1.5bn
Mobile Protected .
Firepooxizer pfroogl?amme chin N h 319m
M2A4/M7A4 Bradley B AR AN 61 205m
M109A7 Paladin A AN 45 569m
Armoured
Multi-purpose Rz -of 197 679m
Vehicles (AMPV)
Joint Light Tactical Aaka] 2 zlak
Vehicles GLTV) o Oﬁgz}o ‘?'UH 37390 lsbn
2.2 =9 FIIAA
T oA F59 F5S 98 20209
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AA 2915 2938 B =8
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9] Z7FEL ¥ Hat 8%= UEMHIL leH, 20180 FHOARS AW iy
8.1% 7Kt 9F 1,6829 22 Aot FE7|AA ddigiet «+ 8 =& 7

el 9l

Billions 2017 USD, Adjusted for Inflation
566 lo] 7US juste o 12%

150

100

50

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

- Official Defense Budget — GDP Growth

(a3 2-4) 2008-2017 &= =L0iAt8)

o ARFEEAMCE /ARG T84, TAA S, AR,

7 B APIHEA 5 oMY = wede qEY + e I 584
A5 Aok . S A ddish Agoles AEEG Wl wiAEE A4
Aol dish ZAE 342 =3 5 e 58 Mol ZFEA Jer HEYF

7HA g Vs AkE % 0}_1_ &’li} ol s¥= T, Y, 5 AR

g2 A%l gAe ARG 5
G190 3ol Begsiol ASERE ohel, &
S PYAAE A o] 2L B

8) DOD. “Annual Report to Congress: Military and Security Developments Involving the People’s
Republic of China 2018", 2018.
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SHit: RO WSSl ALY (RIIMAIE SH2=)

Off Bore- Precision-

0U.S5. AESA Long-Range sight A/A Guided

Generation Mission/Role Status Radar ASA Missiles Missiles Munitions Speed
H Ind Fighter Dperational Mach 7 dass
H 3rd Fighter Operational X Mach ! dass
Su-30 E.1 ] Muitirole Fighier  Operational 1 X X Mach 2 dass
oA 4ih Muhirole Fighter  Dperational A Mach 1.9 dass
HB 4th Muitiroie Figier  Dparational X X Mach 2 dass
HiB 4 Multirole Fighter — Dperational X X A Mach 1.4 dass
HoC dii+ Multirode Fighier X b X X Mach 1.3 dass
Hb A+ Multirode Fighter X X X X Mach 2 dass
S35 e MutroleFigher et " X X X Mech2dass
0 Sth Mutirolefighter  Development X X X X Mach 7 dass
FE3V3 5th Muitirode Fightar l}mlmm X X X X Haﬂl l!mﬁ!;s
H-6 N/A Bomber Dperational 1 Subsonic
Tactical Bomber  NextiGen Fighier-Bompar Development X b b
Strategic Bomber  Next Gen Lcm—Ram;e Bumi:er Dwe{mmenl X X
”mumnm e xﬁnnmﬂm
K200 WA AEWEL Operational X Subsonic
K500 N AEWEC Operational X Subsonic

+ Indicates a generation of airaraft has been partially upgraded with next-generation capabilities.

E12)

ad 2-6) = 3= &37I

Am

2AFZ 4 P4 mAdE 285 oE, 79 dAFE] dH8 A
2A A dH4 589 S AAY ALedsy Pl FEst Sl AA
T AAY SZu|AFERl DF-262 #7HA] §ARSE WL M= &0
AFLICBM)]l DF-412 AFgAE 15,000kmZ 5= ojHo|AkZ v|= A9 E
7 7Fsst oty ESE |t FE3S H|PA(HGV: Hypersonic Glide
Vehicle)g ®&5ol @A 7Fsd A3 £5A9 @=rAFI(MRBM: Medium-
Range Ballistic Missile)?l DF-179] A|HAEALE AA|5t= 5 v=r9] wALdHof
(MD)AACl S5 AFF7AA S 541 F2 Ao= dHA QUth13)

12) DEFENSE INTELLIGENCE AGENCY. “CHINA MILITARY POWER', 2019.
13) =ML “2018 =FHA” 2018.
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(¥ 2-6)2 2ATNA 283kl Q= vArLe] digt 4

Warheads Propellant

BHE HojEro

=
LN

Deployment Max

Range km

Mode
CS55-3/DF-4 ICEM MNuclear Liquid ROTL**
C55-4/DF-5 ICEM Nuclear Liguid Silo
CSS-7/DF-1 SREM Conventional Solid Mobile
CS55-6/DF-15 SREM Conventional Solid Mobile
CSS-11/DE-16 SREM Conventional Solid Maobile
Muclear and
CSS5-5/DF-21 MREM Conventional Solid Mobile
Variants
CS5-5 Mod-5/DF-21D ASBM  Conventional Solid Mobile
Nuclear and
DF-26 IREM Conventional Solid Maobile
Variants
CSS-10/DF-31 ICEM Muclear Solid Mobile
CJ-10 GLCM Conventional Solid Mobiie

*This chart does not include systems in development

(ad 2-7) 3= 2AZ 28 DAY

AR idie 20159 1249 3199 BFd=Eon FEA,
A, 541 59 AFE FFcke A2z ¢EA Ut
FFAEO] b8l A ¢ el =gstal o
A 52 o8 A 548 771 AEel= HYIokL AU

5,500+
12,000-13,000
300-600
600-850+
800-1,000

1,500-1,750+
1,500+
4,000

7,200-11,200
1500+

AA, AolHi,
53], w2 947

golA, mArd, At

14) DEFENSE INTELLIGENCE AGENCY. “CHINA MILITARY POWER', 2019.

136 | Military Science & Technology Annual Report



SHit: RO WSSl ALY (RIIMAIE SH2=)

3 QRO BAHA

Y2 201849 124 18] WHAGHAE 54 TR YAAGH TS &
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1 Aegis Ashore A AJ718E vArd olAA| 2 2.13bn
2 30FF S 2 906m
3 F-35A Lightning II HE7 6 834m
SM-3 Block IIA Sl -
4 SM-3 Block IB Rl 745m
5 Soryu class A= 1 647m
6 E-2D Hawkeye Z7|17E7] 2 495m
7 C-2 571 2 416m
8 Type-16 R 22 149m
1
9 Type-03 A9 gAY TP 126m
Y
10 Type-12 = =1ga 1PN Iset 120m
20189 Y& WA OAZ (IH 2-9)2} o] AAA7|RE HAML WolAAE
ZIRE 67HA WY AE] FRAMYS Ak glor, ol AME EE A
9 RS Y YN ASH0T N AL ATIHT Uck
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16) 1ISS. “THE MILITARY BALANCE 2019", 2019.
17) MINISTRY OF DEFENSE. ‘Y& HoJmiA 20187, 2018.
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1 AF71(F-354) = &/ 271357,

1=

Z4A(UUV: Unmanned Underwater Vehicle) &=
A

202374 2

1

: Short Take-Off and Vertical Landing) A&7]& AT

A9

o
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@)

18) =HFEL “2018 =FHA” 2018.
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A8 AAZ(Stand-ofHU]AY 58 &R EIFZH0l TH AFEL FAo A5
A8l BT vAd AA F=Eol= FHS = Flolth
20189¥ 12¢ 18¥ ¥xE F7I9HH8A v AE(2019-2023)2

i SS o J
A AGule] FAZAR] AS FE% FARAR (& 2-50 HEd A" 42

:fL
3l
A FF FIAA =) Aot T2 2AE 5+ A

(B 2-5) 2019-2023 S7|UEHH|AE 27|HA &S 219

7 % v > %

Mobile Combat Vehicles 134
Armored Vehicles 29
New Utility Helicopters 34
Transport Helicopters (CH-47]JA) 3

SR Surface-to-Ship Guided Missiles 3 companies
Mid-Range Surface-to-Air Guided Missiles 5 companies
Land-based Aegis Systems(Aegis Ashore) 2
Tanks 30
Howitzers 40
Destroyers 10
Submarines 5
Patrol Vessels 4

AR cher Sl?ips ' 4
Fixed-Wing Patrol Aircraft (P-1) 12
Patrol Helicopters (SH-60K/K) 13
Ship-Borne Unmanned Aerial Vehicles 3
Minesweeping and Transport Helicopters (MCH-101)
Airborne Early Warning (Control) Aircraft (E-2D) 9
Fighters (F-35A) 45
Fighter Upgrade (F-15) 20

FFAY | Aerial Refueling/Transport Aircraft (KC-46A) 4
Transport Aircraft (C-2) 5
PAC-3 MSE 4 group
Unmanned Aerial Vehicles (Global Hawk) 1

19) MINISTRY OF DEFENSE. “Medium Term Defense Program(FY2019 - FY2023)", 2018.
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2.4 Alore] 1A

ol AHFA. Aotz dAE HRIE EAste T

< d5715 Hfokal 9low, 20208714 °F 2809 S FARSte] @A 28
skl Sle SRVIE JiFE Aot kel S P gE At @A "=
A, TR S, A, wSClA de AR 5 e B 1§ RSt

< 2018"0f Aot M= A i 3 F7|AA dAdist
£ BEA5h= 2018-20274W F7)|Z2EA1E(SAP: State Armament
Program)< USRI ol 20279714 gAote] E7AA 2EZ 9gt ¢4
919 7|25 A "tk ESH 2011-20209 F7)2EAEof wgt ool
og Ao} ZHE Y& Aot Adetd o= JFH. (&

| 201390lA 2017E7kA] #Alot 9 F7IAA &5 @

&2 W4 7kt Jlon, 2 F7|REAY oAste] dAdiet=

H 2-6) 2jAlote] JCistE S7|MA HIZ(2013-17: AH|, 2020: SH)20

1A A 2013 2015 2017 2020
g 47 51 59 71
AT 41 44 54 71

13937 23 37 55 71
7] 39 63 76 85

T AL A AH] 27 64 100 100
=4 51 53 59 79
AT 20 37 56 82
T A 2= 40 48 56 72

20) Rovyal Institute of International Affairs. “Russia’s New State Armament Programme
Implications for the Russian Armed Forces and Military Capabilities to 2027", 2018.
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2018-20279 F7|xEAEe 22 —L%S—é:— UWO‘
% ARE A% 284 77, FA347],
g oofyel B9l A 2R V&9 A= 5@.3 o= Aog Holn, 2010
AR E 7144 292 o 4t =golA] Hojy gRo &, 1&4, 457
=, ddiste] 23S w31 o

ol HRHHSY] gt Alote] =] Wdl= (O™ 2-1003 &t Aot =
HHlE AW 109 B9t gAZ S7FAY 201640 Hude EAPe E3] &
Z1Z2EA o] 2011¥9RH 201697HA9] =44 SHS FLFoh ShARE g
A2y ARE =Hxo] =¥ 2017dHE 20199714 #Alol ] HEAAC
o], ol= 2AloF AR AlY %

Al S d7go]
A 3L, GDP dAEC] Wotdl= & BAMCz A% A0l AH7] hielt.

lr ﬂll

0% 29024 30754 3440 3235 BM5 57867 40762 4346 51519 608B 42778

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

. Real defense expenditures US$ -0— % of GDP (nominal NCU based prcndltur‘gs)

(= 2-10) 2006-2017 2{A|0F =2iH[21)

X4 FEARR] T-14 of=ntete} T-15 A3t 132018 202297
ot SsHAIRE, T-14 of=niet Mzpe] Wiy ©@rte Qs did 2Eole
AREo] R £E2 ofd AOE Oﬂﬂﬂt} 4l T-72, T-80,
T-90 A2} ddiglo] 23S 71 93 $F2 W= Aol oo wt 20179

Ho
-

rlo
B

21) DEFENSE INTELLIGENCE AGENCY. ‘RUSSIA MILITARY POWER”, 2017.
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&1} AZLY (R HAS SH22)

FY S PFE AR 7 AARE 2B JiEY T-72B AAEE Aot
AL, Aol FAE T-90M AA= 20199 AFH7E & Ao S0 =Y I
Aol E3E 7|29 W HYAEANANIFV, Infantry Fighting Vehicle)&
diAlst7] sl Adsol FFE GEA BMP-2M=S =Ystal Sl
St 3 359 A F7IQl AZadaed 1032 285t o AHZH o
2 9 AXg3 Aolstr| fs 20209714 HeEolg 3 ok S5E7MA| Had
Agoltt. w3, W2F HALLTS Yol 5 44w A%} Arfsio] L4
e T AT AR AS 4AY tfE A S F25ke g4l 399 =
At 9 z2g, dg}, 8 Ao FA=HE F2 Qlvh s (E 2-7HF
Zo] 20129KE 201797HA 435 123, &4 103E Axstt o] 3+
=2 A9 A, tA FAY uAE AA"EE 25310, o]E B5 EAT A
Ad BEEL BHET § Us 992 254 Hol A AdS 583 o=E AA
& Qe 7N A5
H 2-7) 2 $ETESH 2 M4 FH3EH(2012-2017'H)22)
T " FHIdx Rl = FHIdx
FFGM Gepard 2012.11.28 FSGM Buyan-M 2014.12.19
FSM Buyan 2012.12.04 SSK Varshavyanka | 2014.12.26
SSBN Borey 2012.12.29 SSK Varshavyanka | 2015.06.25
FFGHM | Steregushchiy | 2013.05.16 SSK Varshavyanka | 2015.11.05
SSBN Borey 2013.12.23 FSGM Buyan-M 2015.12.12
SSGN Yasen 2014.06.17 FSGM Buyan-M 2015.12.12
FFGHM | Steregushchiy | 2014.07.18 | FFGHM Grigorovich 2016.05.27
FSGM Buyan-M 2014.07.27 | FEGHM Grigorovich 2016.06.07
FSGM Buyan-M 2014.07.27 SSK Varshavyanka | 2016.10.26
SSK Varshavyanka | 2014.08.21 SSK Varshavyanka | 2016.11.24
SSBN Borey 2014.12.10 | FFGHM Steregushchiy | 2017.07.20
G929 20109004 20179714 AF7] =Y @2 (O™ 2-1DF Z2
o, 7]&9] 44t AE7]19] diste} SAY A"FA HEZQ ko =¥S AT
ofal Qlok AZF 12-18THY] HIEE Su-30SM HE7|E dAdisksto], 2027 d7HA]
4 1862 &E 9780la 20091HHe] Su-35S AF7|= =Y AFoln. 7|&

22) 1ISS. “THE MILITARY BALANCE 2018", 2018.
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A

Migd5712 S5t 918 Fage, dold, A3 @ 54 5o 452
A TEE AR Mig-35% e 20181358 P4 @ A3t Fo]
A 282 AR7] Su-572 201995 1287 E94F olgol, & o
42 98] 71E Tu-160 A 0 EA71S AFste] A7 Tu-160M2 o
A2st & o Aoltt.

7o
B Su-275M3

60 B Su-30M2
5u-308M
a0

W su-34

40 | B Su-358
T MiG-208MT
a0
|
] |

’ I. |
IJ.| | |-|.1-|

2010 2m 2012 2012 204 2015 2016 2017

Number of aircraft

(O™ 2-11) 2010-2017 A0} MET| £Qf 423)

FE3AA dAdsE FoliAE HAlort AR EEe AdE UANIAIAH
S-400S A& AYAste] AEgsty 9lom 2020Wols AAG AdlE mAILA]
28 S-500 A AHE vAGAIAE S-350& =AU ol

AguAtd o] 3t u|AtdS #Aoto| A A Foigo2 A9 94 &y, A
g g, 4] dEe] GA Bt Qu - QtEAFA] kigt= SHOA Y
9] B2 A% 5t Qlth.24) olof wet e I3 Hlu S of I
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AL Ao B GBI gor, wFHE WEY| £5 Zolx A=
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& UARES] AlGRE E=3 ol HEe 23 20189 AUANET FYIAIA 2
79%7F @distd dHem EREHA Utk EJL 20189 A of=(SS-27

MOD2) tS7HEuAd 37 AhE AYShotdon, ZAd fEEEv|AMY
RS-28 AFZUIEE 7Jfdseta Qi w|=9] mAHo S S 5 U= FUIE
H7E of2AE Astag A WA (Silo)Y o 5 ARFIAH(TEL)E °]-85

23) 1ISS. “THE MILITARY BALANCE 2019", 2019.
24) I=AHZA DT A, TS A AR whE A v R Rl 2014,
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W, 25 0 o]ssh= ICBM HAl & @A 72 Aite] EAl= d7]d 2o
2 Holth gAopoA dA &85t 9= ICBMS (& 2-8)3 Zth.

(& 2-8) ZA|Ot ICBM |#[25)

Number Deployment
System of Stages Warheads Propellant Mode Max Range km
55-18
MOD & 2 + PBV 10 LIQUID SILO 10,000+
§5-19
MOD 3 2 +PBV 6 LIQUID SILO 9,000+
55-25 3+ PBV 1 SQOLID ROAD-MOBILE 11,000
55 27 SILO and
MOD 1 3+ PBV 1 SOLID ROAD-MOBILE 11,000
S§8-27 : SILO and
MOD 2 3+ PBV Multiple SOLID ROAD-MOBILE 11,000

et FHLRt A T AAMAE St A AAHo| LSt

53 AdEe] oF 70%2F s3] °F 50%7F HIFEAH(DMZ)O1A 60vFLE
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25) DEFENSE INTELLIGENCE AGENCY. “RUSSIA MILITAR POWER’, 2017.
26) =R 2018 =AY 2018.
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go uje Er}. v FmRo) 20184 A FHAE L B]o]d HIAY O]
= 2 20069HEH 20169714 119 B9 A Hat FHSBAHGDP)Y
23.3%2 2 AEWT, ol EA4HGDP) tEl uH] X|E HopolA
AA 19190tk Eat, oo S of 116mHoz AH AT F wolo] st
H1go] 4.8%2 A7 1918 7123

Bl &2 9F 110¥tgo g F= ul= QAL tf2oF AAoA v HAR &
HYg Hfoka glor ol FAopEn ¢ Ath 1%01 HoFoA YAto g o]
olX&= oA o] HHO 70%7F AX v o] 75 FA0 FHAA £ ol

= 73 ok S92 (O" 2-12)0 yEpdHiel o] 8 Aap 9 AHHX
4,30001 o, A 2,50001 o, 76mm OAF AFEQ} AQIE 8,6000 &, thel
A2 A FAAA(MRL : Multiple Rocket Launch systems) 5,5009] & 52=&
At ok DMZE wet AWl #ix=o] Sl 240mm MRL¥I 170mm A
FEE Aee 2T @ete] EF Ad92 fgstal Aok T o] SEEo]
A5 iAE 300mm MRL(KN-09)2 AbA= o 200km= 5o 29| A4
&3

AE SFAG7HA A7 QT

>4

A
2.50004 i

YA
5,5000 &

(I3 2-12) =%t |2 F2 R

1990dd] SHbRE 532 ARt AdS HYAY A= o] ASAL, 1 2
I S W2 FUAATE =58t At sHAT a2t Al 204 St FAA
of#Fo 7ok, k=¥okd HEe A¥Fo=m ddsioial v T-629 #2
73 79 AAE A}, A2S S22 wAske & FuekE A&sia e, &

27) Department of State. “World Military Expenditures and Arms Transfers, 2018 edition”, 2018.
28) = 2018 =HPHAYY 2018.
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Aol RS AAL A Aol Aol F1+e Bole] Wk EAS] e
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9] AH7leS HAfok HEFE 2= %;Ls}

: thol
=0 APoJHRIE HAV|HS0 FUH= di2 S7HEe FAloIt. S5 =2

34) DOD. ‘FY 2019 Program Acquisition Costs by Weapon System”, 2018.
35) TR dd. SNHETEYE A68%”, 2018.
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golgAAE g 7w sdste BaolA o 7lsE SAlol +dske
7ls/th=4 dolH= skl gloH, (Id 3-3)% Zo] FEY FAlV|IE A
&ote 7IA4 &2 FEASEME FojEoA vieA $471E ARS8k
g otz skl Qo HEo] AEE H{FE 2 WEAVed o8 I
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AERAIA 5 A 34 7IHE A8 1T FAVIEe] AL U
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g5t dlolHz g FHsHA 80l 7Fesith. 3] B2 AL
= TN dHA R 7] "o IS E SAR FY 80 HF
XHHES] SAR7F &80 =i e, 30cme v|FHY HF=E FH7] 5
ol H &2 Kafl=9] SARE 285+ FA°Ith. dA 2852 SAR 94
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)

wgo] o7l WEo] ol% FEaY] o) $418 dolHe} 418 dolHs Bely
A Shte] 418 dolEel olg] o] £418 HolHE olgshs ol AHE T

37) S7IeEEY. "18~32 FIe7IEAM R, 2018.
38) Az, “Hlole THRAl % ST, 8% 71e, 421:77-93, 2014

154 | Military Science & Technology Annual Report



QM FHZO| WSy |Eat O

RX Radar

-%— TX Radar

Bistatic

Monaostatic

e
s
Sy

Target Region

Multistatic @

(28 3-4) Zl-/HIO0|/HEIARE IHF=

2R (F7IAAE SHe=R)

JE|AHE #olg 7]&o] (I
3-4>3F o] = Qi
|=2 F-22, F-35 59 4 A

o
T
=]

=

d

271 9 F-15, F-16 59 7|&
HAE7]0] tigt AESA AsHNF At
S 53 gHE SAR HEE

Astar dom, HA HE7]|SO
KHi=o]A 525k SAR/GMTI
(Ground Moving
Indicator)/MMTI(Maritime
Moving Target Indicator)s Tt

Target

It 7s= A Al Folt
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39) F7IEEAY. “18~32 HAl71&71ZA YR, 2018.
40) FL71EEAY. “18~32 HA7IE7|EA 2
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Age sk Yk 201798 AE0R W BAoh, SR FAWA HEE

=

(B 3-1) 012, Ao}, B3 FTA 25 ST
o= # Aot 3

SEPv4 At 7HAIE St - 3 713 Egiel
AANAES 2020802 A 964] Fxat 23}t

SEPv4 AIAIE Aol 2= - 96B4] dAA(1200hp &3)-
20210 AJA] 7o F2ATE, 7HE AR WE SR
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B 20184744 A A2
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41) Y7134 SUIP|EHE A|69%7, 2018.
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FolE9] o8 FEE AFote ZAY AA 7let S ITAA, 22X
£ 83 AsEA 2 AEAY & 5ol WASHY Utk EIL, dAdAAL] A
Ag 4 AFRAY oA FA7IFHoR IFFHA tAAS] tF 28 7
= SHESl= FAR EAT Ao, B2 FEE 9t EFH 3T € 5
e AAE HE7e, uE gFE A4S AT o AXpe] digk E5/5kA
/B AA 5ol #AHE V& 52 Ndeta, ASREAAAL FEAIME AFA
7171 9l A=AA 7ed 1EY So|EYE Ve 55 FHotE FAoth H

2 (O™ 3-7)0A Hie= AA" 201389 FAAA S 2=9(2013~2038)<
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Toll= AR 59 EofollA At ZHT 2 AN BARHTESR LS3
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.
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42) FH7ISEAY. “18~32 HA|E7|EA AU 2018.
43) 7B dY. IR A6787, 2017.
44) 7S EAY. “18~32 HA7|&7|BA HHE, 2018.
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46) A<, 2012~2016 A4 T 553, 971&E4Y, 2016.

160 | Military Science & Technology Annual Report



St FH=O| ey |&t LY (RVIMAIE SH2=)

A Je5 2Hcke ST A A2l +34AS HAE
Aot} Ao dA FEA TIes Aol Aol v sFUZE
2A717] 9ot s aeda 719 Ads VAR, Ads A, s5-7F
=+ ZBA SOl diet A77F olFolA ek kY, £5AFH SHeAl5s)
£ fste] 7=l FANAFHAIR)Y HeF A A7 52 285t
A, A= AYAFe] Vet BEAA AEe Akt St v Ax 9
aast 9 BEst 2AE S A4 HE VI Eoi7tal jleH, Rl
= T Ee o 5 e HE B 9 I BEEe @A6HE Skl Qo E
&, HAYoR 7 Az Ale B8 RES AV, 282 A SHE e
3] FAIZIAL QA

al
T37e I FolH, FHo] wet A7)0 ®eE Fo F

A FAe 71FEA 2 AE, % AE, A g9H/54 52 FHe=
B AAEH AR Aol dxE Aed ¥ 7lec] /HEEA U
= AA Hzz HAYo e 35 =23 Fdde wiAE A 2
SAOIM HFt % Ade £3T Age 7L Ak B, AR A
o= O7IFd, MAEEH, g s Adgder 2T 4+ e
=]

MRUUV(Mission Reconfigurable Unmanned Underwater Vehicle)
o ot v=Y SFFRJAA AFIIE MHe+= (O™ 3-12)9F 2t

N
)
i,

47) Q< 2012~2016 A4 T 553, 971&E4Y, 2016.
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52) FYleFEd. SEHIedE A73E, 2018.

164 | Military Science & Technology Annual Report



stal Qlth. MQ-8C Fire Scout2 ThFSE 7HA[-A& AFA4H|Ql EO/IR, SAR,
SIGINT(SIGnal INTelligence)ys= At =4 AFE FHFT & U} 7]
oA E= EO/IR, addEloltl, ESM AAE gAt (¥ 3-1603 MQ-4C
Tritons 7NEste] &5 AoH, FIFoxes (I™ 3-17>9 73U 347
MQ-9 #HE &35t Ut
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53) Department of the Navy. “Naval Aviation Vision:2016-2025", 2016
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