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2. =Y

Zd# 29 (Gellespie)= Hl=2 sEAEHYE(Naval Consulting
Board)? ZRAEYH FF(%£F, aerial torpedo)s AlA Hzx9
GSretog B@rlstal ity ZRAEE gutstel AH | (Elmer Sperry)
o 58 dAYolEe] 19189 3¥ 6% F ofdHW=(Long Island)ol
A QAo r vPAFL 3197 HEolths) F2+= HE F(Charles
F. Kettering)ol 93 d& WA= ACH ‘HI(The Bug)'ets ol
202 dHA Qdrt, WA= Ao|2AFZ(gyroscope)es ETLE B
Zrqdt, O]ﬂ‘}' z7] %‘EE}
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5) Paul G. Gillespie, Weapons of Choice: The development of precision guided
munitions(USA Alabama: The University Of Alabama Press, 2006), pp.14~16.

6) Headquarters, 3rd Bombardment Division, “Report on Aphrodite Project”,
AFHSO File Number B5529-1015, Bolling AFB, DC(January 20, 1945), p.1
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A9 ZP|=(Fritz) X& ul=9 oF&(Azimuth Only: Azon)<
A2z AANA Fof AE&3tEr & g8 fEEthott, Zejx X
= 590 g gt FEFTORE 19439 79 219 AlAote &
74iEHAugusta ol izt SN Ao 2 AHGH ol E A%
T2 AHE 3 ot ARolA SEEUY, Zex X= 7MY
%33 gt e A HFEW4(Manual Command to Line Of Sight:
MCLOS)& AH&aFlTh ol &37] 2FAE AF 4572 Zg9
AAE EelstHA e ¥4 5—%—2 ot s sAste 51
2 FEstes WAoT Y sHE 2FAE ZEE X9 949 T4
LAE 15m ol E ETh8) ofEX 11]21} AN Foll vl=9 =
FATF Y% (National Defense Research Committee: NDRC)
Loz e frZEo|ty 9 VB-1(Vertical Bomb 1)o&E
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. OFE YAl MCLOS =94l A&kl ow, 249 AdefolA ¢
AP A= 6.4moll o] =R 100 SHA|RE o]#fgt RS A
AW Jamming), F&7] £FAY 9=, 714, AAE] wet
Ste7h dA G Aol H it
zal2 X9 ofEF e MCLOS H+EWAE AHEdhs AGM-12
=8 Bullpup)= 195999 = sfto] SJsfiAl thF AAFE o] uiX]
H FUA A Akt EHS vl Fto]l 45 w4
= ° gt ofFol U =AY Aol oaliA =

7) 8 AEE - S AU, T lbkelEy, ZEuinite], 2012, 232%.

8) “1.JmA-Special German weapons’, ljma.dk. http://www.ljma.dk/articles/
ljmaluftwaffe gro und weapons.htm.(A¥4: 2012. 9. 10).

9) NDRC& oA, -4 - oy 593 22 A4 4 fEd4] +54 FEEE9
wHE o]Zo] Wt Joseph C. Boyce, New Weapons for Air Warfare:
Fire-Control Equipment, Proximity Fuzes, and Guided Missiles, Science in
World War 1[I, Office of Scientific Research and Development(Boston:
Little, Brown, 1947), p.257.

10) U.S. Army Human Engineering Laboratories, “The Accuracy of the Azon
Guided Bomb as Affected by Battle Conditions in World War 1" , DTIC
AD number 600601(May 1964), p.9.
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AGM-62 °J°}0](Walleye)“ 1960 drho] whel wie]oef(Martin
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46cmE T £ Qe HEES ]L:h:} 16) AFA - o]y TV Sk
HALZ wl=o A A2xF AR e o] gton, GB-4¢ &2
7] fEEgo] R E stk GB-4= TVe 2o A g4
oj-gstglomn, oF 60mo UF FALLAE ZHATLD

(i,

=

l

a2

H

<

F
F1

HO ol

o\

>

2

o o
pUR fg

1o o iu

of
-

tlo P

’

19659 WEEAGAAN 1] sl o
#eto] A (Shrike)= WEHQ Z7] FdiA o4
matdelch, fetolae = dloly 3 fEWAE AR
AR Wl EgdA O 7 °

11) http://en.wikipedia.org/wiki/AGM-12_Bullpup(HA¥: 2012. 9. 10).

12) http://en. wikipedia. org/w1k1/AGM 62_Walleye(H44: 2012, 9. 10).

13) Headquarters Pacific Air Forces, “Second Generation Weaponary in Southeast
Asia”, AFHSO File number CHECOKT717.0413-80, Bolling AFB, DC(September
10, 1970), pp.8, 11~13.

14) John Darrell Sherwood, Nixon's Trident: Naval Power in Southeast Asia,
1968~1972(Washington D.C: Naval Historical Center, 2009), pp.24~66.

15) GAO, “Weapons Acquisition: Precision Guided Munitions in Inventory, Production,
and Development”, Letter Report GAO/NSIAD-95-95(1995), pp.5~42.

16) http://jdds.dtaq.mnd.mil/JDDS/(AAL: 2012. 9. 16).

17) http://en. wikipedia.org/wiki/GB-4(HMY: 2012. 9. 10).
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18) http://en.wikipedia,org/wiki/AGM—45_Shrike(#A<: 2012, 9. 10).

19) Paul G. Gillespie, op. cit., p.69.

20) Ibid., p.71.

21) f&Y - AHE - 4% AU, 99 3, 232~234%F,

22) http://www.fas.org/man/dod-101/sys/smart/index html(HAAd: 2012, 9. 13).
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GPS(Global Positioning System) $4d= o83 ZxE &4 %
AE 239 AHG =289 eSS AYsiglct.28) by 19969
79 GPSAYEEHGPS Aided Munition: GAM)S! GBU-36°] 7l
grElolth, GBU-36S #AAGE AX9 GPSGE AAE E3) ExE
2 o] gio] Hel RxE B4 AX7 gle 348 AURE
gho]9lth, GBU-36S 286/428kg? BHR-E Algstgiom29) =
R AALEo] ofZPUARRAAY T ol Aol A HF ARGE| QT
o]% 1996WF¥ ul=o] HYAto|A FEAAR(IDAM: Joint Direct

B 1

23) Headquarters 7th Air Force, “Pave Way Utility and Cost Effectiveness in
Southeast Asia”, AFHSO File number K7725506, Bolling AFB, DC(September
15, 1968), pp.18~19.

24) http://www.fas.org/man/dod-101/sys/smart/index.html(HAd: 2012. 9. 14).

25) http://jdds.dtaq.mnd. mil/JDDS/(HMY: 2012, 9. 16).

26) &Y - AHE - ¢S AU, 99 #, 234~235%,

27) Paul G. Gillespie, op. cit., p.142.

28) John A. Tirpak, “The State of Precision Engagement’, Air Force Magazine
(March 2000), pp.28~29.

29) http://jdds.dtaq.mnd. mil/JDDS/(HMY: 2012, 9. 16).
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Attack Munition)o]gtE GPSHEZEo] EAZOoZ AYARE Qct,
JDAM=Z 1% 19k 4,000u €A Fat=H ARA 7 oF 28kmeol &
oty A% FALe A= 183molth, ey AT AmpgsiE GPS 4
Alo] B718 Qo IAFHA X (Inertial Navigation System:
INS)oll 93] fE=Hol 9F FAeAE= 30mE AAA  Hrt,30)
JDAM 240/428kg®] ©FE AHEstH, ZAE 2 4mE BFY
T+ % YL Hfskr QksD  GAO(Government Accounting
Office)9] 1995W% A& W2, GBU-369 FA| A7t oF
231,000 ¢ d ghdo JDAME BA| dde7t= A ¢F 56,000
g itks2) wae] HYAbA A&k, 2006de]  A3HE
GBU-39 9A] INS/GPS &S &83to] oF 3me 9F ¥4t
oA Fdstal 9k, GBU-399 ©@7h= ¢F 50,0009 (¢F 0.649]
H)om33) GBU-39& 93kgoldhes 4% ©FE ZAYE ImE &
% 5

ool A e Fo AEfE=RTe] AUy

i ot

32,

i ! T
He aofstd (& DF 2o AUfeRE fEdez o
= SHe 94 23S 5% ¢ AYwE, TV 7%, % dold
TYfE, HoAE o8 Bhee =Y, HAHIR) w+=, GPS #&
TA O AR Hgshiy, B3 olHd fFEWASS VIE =4
o M2 7led HASA7IL, A% 232 o|FuA FEEE £9|
i, 4% Wesd U AFAHS wole Wdez UEsH Hiw

)
32) GAO, op. cit., pp.5~42.
33) FedEEE TAA £8 HUAA FHA fREEE, | TS, A4935(2011d 109),
129%
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=l Eto| A HPAL 4
MupsEs | e Sool s =
2 ZHm) CHIK$)
Azon 1944 6.4 53 e A9
AGM-62 Walleye | 1966 4.6 TV 92,188
I | 1968 9 U5 dolA Y
Paveway I 1972 9 TV+Etss do)Ad 59 19,000
I 1980 6.1 DR 55,600
GBU-36(GAM) 1996 6 INS / GPS 231,250
JDAM 1996 13 INS / GPS 62,846
GBU-39 2006 3 INS / GPS 50,000

* 7)et xR
- Kettering bug(1918): #4F=H4], @7k ¢F 12,000
- Fritz X(1943): ¥3F4re 3} CLOS GEHA
- AGM-45 Shrike(1965): 4% EﬂOI o FEA WEE 25%

Ez

ofm] g,

vz 20 AUGEEee) vrlt AAHo Yol YA F
% fol7lE ST oleld ol RAAS Wit aEAow
Nedel Bk, AUulE, SETH, AR AR, 244 nke)
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HUREEEL ASEE EFE=Z2Hkg) 2S5 (m) gl 1
AGM-62 Walleye | 1966 374(191) F3YE (.46
I 1972 89, 202, 240, 428
Paveway
i 1980 240, 428
GBU-28 1991 272 Z3YE 6m 7 H] A E
GBU-36(GAM) 1996 286, 428
JDAM(GBU-31) 1996 240, 428 Z3YE 2.4m
GBU-37 1997 286, 428 FIYE 6m
GBU-39(SDB) 2006 93 F3YE Im
GBU-43(MOAB) : 8,482 FAYE 18m | 20044 Ftt

# &2 http://jdds.dtaq. mnd.mil/JDDS/(AAL: 2012, 9. 16); FFIREE
A F8 F7AA: A FEs,, SR Al495, 2011, 128~130%
¥ 5 AFA.
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A e HEHEE 2Pt AL guigeh Tl @ 7 72
3 AL gololo] BEAo] 6eme] 2HOY, 19909 ol Foli 2
AL 1meld 2AE 18m7AR 27 74 Zolth ok HUFEE
go] 27] mao] walA A2 mASe] Aste] ol Ao} AHBE
g 4 oS AER BEo] FUATE AL guldth 5, sty
4 ushl 43 4 b PO Askhart
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AA 2z SFmArYE-e A2ak AAHAA 19949 645 E =
o F= ZZAo] o 10,0007], W7]oll A oF 6,0007]5 AHER
V-10]Atd o]t} 34) V-10|AlY Y] SmHMAL o2 AFTZE o] &3}
TR ERon 48 FAAE 12.8kmE St o]FHe V17|
A2 850kg? otulE(Amatol) EOF35L AEEFTH

Y9 V-1 4% W vjme ZHtE V-13 JHA St 19444
8¢ 8497tA JB-2 E£2&(Loons)E YrEolWltt, ®3 LST(Landing
Ship Tank)ollA TAE= a8 «FvALY KGW-1& HEge
o, 2% oA AR RS A E T30 JB-29F KGW-12
910kge NHES A& on MGM-1 ©ieEtEo](Matador)$t
MGM-13 Ho]&(Mace) 2 HAst= H Fa3t Ags 3t 3D JB-2
& KGW-12 194595 H 195007H4 AHg-E[glon, g e AHH
=5 FA 160kme] AFHAZ A oF 400m ¢ %U‘s TAte AR W9
of o]=%t} 38
nhekEof} HojAE RE IMtY FuEg Ad HHFE HAR
At ol Gt} 39) wtetEoj= 195290l Fojro] 9% e A
TAAES A AY, 195749 AHYZE(Shanicle) FEAIA
ol &3t sl 2y nletofE 1962 =EjH L

(IR
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40)
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%

34) Thomas G. Mahnken, “The Cruise Missile Challenge Overview’, CSBA Backgrounder
(November 9, 2004),
35) zl/\]-%LE.ﬁ__q. T.N T/] zﬁL Eok
36) George Mindling and Robert Bolton, US Air Force Tactical Missile, 1949~1969,
The Pioneers, Raleigh(North Carolina: Lulu.com, ISBN 978-0-557-00029-6,
2009).
7) http://en.wikipedia.org/wiki/V-1_flying_bomb(ZAd: 2012. 9. 10).
38) http://en.wikipedia.org/wiki/Republic-Ford_JB-2(HAd: 2012. 9. 10).
9) http://jdds.dtaq.mnd. mil/JDDS/(AMY: 2012. 9. 16).
0) Shanicle: Short Range Navigation Vehicle, AHZ2|¢} WAl Z & $gt Y EHIE
B35ty Slgto] molaz go|B WAAE Agete fFEFAolT
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mo]A7F AAbETE wlo]lAEs wiEtEoE Vo R siglon, A
FelA g H(Automatic Terrain Recognition And Navigation:
ATRAN)E 2% amladdolgleh ) 45434 e e 9
FAZe AA FolHE F3f dolAe AFAHEES HlustHA FrE
SR THe SRR AadolT olF AU F7A7L BAS

of

|

EALYE #7070 AE2 B BAEE st Tet 19509
£9lE wolAL 1970W ) %7]¢] EEET ulgwolet wo]x9] U
§ FALAL o 520mE YA Uou, AL FAY @re 27
89% @, 45,28 Tejglet 12

H)=9 7\%@‘?_ SFUAE T oA o]Fo R T8 FTLEA
SM-62 24 (Snark)?t =22 (Regulus)7h AT, 3.8Mto] 99

S Ad g %% AT avde diE5L eFriade 27 wd=
ASFETAS A8e njagolglet.43) —E—EX—.E% 194640f A]
st oLl 1955 otolAlshy] tiEdol s enAbdel] $A4
£E Fu 59 =3 £ 19599 HE 1961 7R A8 gt
Ay 98 B A= 19579 AJF oA 31.5km, 1958 A&

A7 4kmA 714 =g An oF 10,200km AFA o A EA

QA= 2.4km=E &oEA =3t 44) 19554

of dAENE AU @k oF 1479 STk 45 0.5Mte] e

5 AT d=eie v o] AedolA ARE 4 Qe nlArd

S S ERASE 3 ARG 20, 19550 1964
R A

0
%0l ‘EffeA(Trounce) gl GEHHAS ARSI

i

41) http://en.wikipedia.org/wiki/MGM~-13_Mace(#M<: 2012, 9. 11).

42) http://en.wikipedia.org/wiki/MGM-13_Mace(AXY: 2012. 9. 11)

43) AEH=gAolg nAd Y HYPuETt g7 HE Holud FteE ME #E5T 4 9l
oug F8% HAE o]gste] AAY ANE St fEst= WOl

44) http://en.wikipedia.org/wiki/SM-62_Snark(Z4d: 2012, 9. 11).

45) http://www. astronautix.com/lvs/snark. htm(A4d: 2012. 9. 15).

46) http://jdds.dtaq.mnd. mil/JDDS/(HMY: 2012, 9. 16).
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Uy FAFO A= oF 4.65kmaith TS HEH A9 19584 Wk oF
AHAD o]F SSM-N-9 HEZH217F IAF=T4e=
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sftol wiA|stal, 198349 Aee o FEAI omF &Fw
( | Wit 48) olg A &
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http://en.wikipedia.org/wiki/Harpoon_(missile) (A4 : 2012, 9. 11).
50) Blockll ZEIHLE vl sjo] oJafA 20099 490 FHaHUAT
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H55 4 Qlth. SLAM UARYe FHA oA INS/GPS F=H4],
oA e GAAJA(IR: Imaging Infra-Red)¥} dojg
F(Data Link)E o]&3% F=¥4& AHEste] AbAR 130km ol A]
g FAteat 3m ofstE AR SD SREQ 197799 W k= oF 537
gdydl o SLAM-ER(Extended Response)? 20009%= ©7l=
oF 791l T 9lc} 52)

1983 FE AF7HA] AFGEI Q= Evted SFPuAYL 450kg
of nEZe} 0.2MtY] HFFE FAY 4 dom INS, APz
(Terrain Comparison: TERCOM), YAEHIAHRF= (D1g1ta1 Scene
Matching Area Correlation: DSMAC), GPS %— WAl S ALESE
th53) Evgde A WAEE mlY EE ARE webd dA
=, &2 GPS g8 frE=EH, AGem 4301% TERCOM®| 9|
3 FrAlAgo] AYe wret, FUEA A= DSMAC =2 GPS
o Y3 HIFEE FEEHCSD oIt FEWAE F8 450~
2,500km AHAZE 7H Entea oguAde 9% F4ARe A 10m
ojfo] AU=E FHPt EwfeIo 27| NEHA A FA
7he 2479 R oUss) 19999l oF 57Y R "ot} 56)
20039 AMEA AT MeEntEd(Tactical Tomahawk: TACTOM)
7|9 Entaa njapdo] Hgto] AEA A5i YELA 750
A=t whebA B2l S But oflet &Y Eukiﬂ
Aol Abdel YJEdt ExET 34T 4= N H dof Bl A
3 as Z3tE YEYAE o] &sto] HY w=Fo] YYH HxE ﬂ
o & 499 FxEs A B4 5 dohsD AeEntsal

e

b
N
o¢
>.

v

_l

51) FEHEERE, TAA F8 FAAA: SRA FEE",, T A4TE, 2011, 1245,
52) GAO, op. cit., pp.5~42.
53) http://jdds.dtaq. mnd. mil/JDDS/(AMY: 2012, 9. 16);
http://en.wikipedia.org/ wiki/Tomahawk_(missile) (A& ¥: 2012. 9. 11).
54) http://en.wikipedia.org/wiki/Tomahawk_(missile)(HA: 2012, 9. 11).
55) GAO, ibid., pp.5~42.
56) http /len, Wlklpedla org/wiki/Tomahawk_(missile)(AA¥: 2012. 9, 11).
57) 89 - AHE - 4% - Adi Y, &9 & 218~219%F.
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FA izt g4 Al oA grjAel Wt &4
alct,
(E 3 F2 =0Ae MTY Fzts] Letny
Agm“}ol /C\".% 2._1%;-3—{;} © CHEAI v:r/\| |:|-7|.($)
TS = ?__'1:_ 9_7'<Hm) Lo =) =
JB-2/KGW-1 | 1945 400 Hg+et e A7
MGM-1 Matador | 1952 520 W+t e A5 890,000
MGM-13 Mace 1959 520 A5 A3 A 452,000
Eﬂolﬁ 15510 1*3,
Harpoon 1977 5 =dold & 527,416
INS, TERCOM, 569,000
Tomahawk 1983 10 DAMAC, GPS (1999)
SLAM-ER 2000 3 INS/GP.S’ IR, 786,143
Datalink

# 7)ek g
- V-19]AtQ(1944): AWE-12, 800m, TAGE 24
- Regulus(1955): ¢ fﬂ%ﬁi } 4,650m, #AA+TFHL AE F&, 26,79 F2(1958)
- SM-62 Snark(1959): ¥&5At2a} 2 400m, AEHE W4, 1479 &2 (1955)

o] e Fold AUAT fEHAL T E 3 et
UYL BYRE, Ao ABGE AVAN, IREE, 53
, 9

s
o,
ing
o for
oR
ok
1>~
fljo
i,
ot
St
£
o,
ing
N
1-' o)
:[o
H
=
[®]
J
0))
Jo
i

A5 3% /= VlesY 58 *Ji 7&?&% 3 XJ%‘E-‘E—
=gttt o 250kma}L H 23 AAYE Ad SFUALEA,
194490 =dofA &EAY V-1 200090 bFofA &H
SLAM-ERY] Xé%‘E% Hlists A2 SulEh V-19 9% F4te
A= 12,800molglen, SLAM-ERY AL 3mo|th 564 S¢t
&AL ] AWEE T va Al 4,0008] o)A} EolH T 58)

=
o
St
>

8) ol#dt ©e Hue AAR Y Z ol Jujrh glon A eFujade] YU
AAZ R F2 = B4 o 2A gEstnz dubdel Hund £ dis A

=7t At



W2 Fa fnad
sht, Alzke] s ew AAHoR Wi dopA
>

qe Eohea SFulAe] Aesh Zo| BEY AL BE AL
ARAL obh oAt ol Aol FATAE wtel Wshrt %
AU 28e WolE AREA 7&e SAo WYE Aoz ¥ 4
sl
(E ) 2 =g0|Arde oy
oAt AT | ENFESZHkg) | FSLHE(MT) Bt HE(5H)
JB-2/KGW-1 1945 910 : HE
MGM-1 Matador 1952 1,360 1 8 wW-28
Regulus 1955 1,200 0.5 s W-27
MGM-13 Mace 1959 1,360 1 8 W-28
SM-62 Snark 1959 2,812 3.8 8 W-39
Harpoon 1977 221 . ZE 1~2m #%
Tomahawk 1983 450 0.2 HE, (W-80) 7=
SLAM-ER 2000 246 : HIZAE 1~1.5m

# V-10]AFY(1944): 850kg Amatol—-39

sPuArd e BYe AR oS GE&SE AT GE 4)0) A%

st HeE FujArdel uietzo], HojA,
dads, Auas vauoA AQsteete, 1945492 JB-2/KGW-1
o] grEZeFo] 910kgel HhHo| s1Ey} SLAM-ER9 eHFEake of
220~250kg AEoltt, Ty gRFEFo] Hagtt= o4& Ty

o
o re

of AT B b girh waH J|eg sgor Jusst 7
ste] jie] 2ol BAS ge ABE oY) A Fe] 2w
b Basta 9okd Aolth Wk oheh B4xel WaE HAstel)

S
g8l AueEe s S4MUE BR oY BEEY 48
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Hzo SEuAtde Edo] A2t AANAA 19449 9¥HE o
A FAo] AHERY V-2ujArdoltt V-2u|AY & B G o] A
gEslen 25 Ars Yol W RALs G} 59 V-2uAd

A AF= 19439 AF Wl 4.5kmellem 19444 12€0]
e $&= B4 Aadgo] 28 ¥ okmE E¢ih 2y AA A
oA F= % gz wAbg 5189 v-2mAtd 9F FAe A=

1953% 5\—%94 F719F ©Eu ALY 7o) HHo] wE
Committee)E AHstal, 195440 1 YYUI+= ofEekA(Atlas)

ZHAEE AgYstA "ot 6D SM-65 oFEgtA tjAd2 1959W £ H
1965712 AHE-3tE 9t ofEatA A~DO SEHFAle FA ST oL
43t

e AYFES EEAUL iAol AH BYRE ALY oRNY
5T JUE A4o] Y FAL] BFos Fa ALy, 249
NS SAE PHOE fEHG ofEes B, Fh #d HYA
A BHGE ALWES ZFT gon o]dF FEALYL HFom
obEStAL 14kmel 9% FAOANE TG WE UY O
e Ao obEeha DY Zmee 1 5Miolglon obSekA B D

59) Bernard and Fawn M. Brodie, From Crosshow to H-Bomb, p.231.
60) http://www.astronautix.com/lvs/v2. htm(HAY: 2012, 9. 11).
61) http://www.losangeles.af. mil, library, ballistic missile(F4%: 2012. 9. 11).
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3.75Mtol 3T 62) T3 800719 otEgtAE E9sty] flsf FA 10
of g7t 28 FAE=H63), ol ofEeAY ©WAl ©rbF 1259 G
Athe A& Ynjgit
o|%  mlFFE Efo|eh(Titan) EE(Thor) Z2HEE s}
oh. Bfol¥ I & 1955 FF 7ido] AJZElem ofFgts 27
29 e FEHAS ARSI Holg 1 & HREE VRS
ot A} SAAetY gire wAlS B HEEE fEEHeH, d
B 3AL A= 1.4km i, Elolgh [ o Hubd
19629 @7k oF 1509 G et B2 1|
EuAbgdoelglon 1 5MtY] WMEFR FHEC D EE2 mAY
1957d el Ao 19599 E 1963W7HA] 4H °
ol WA AT, EE2Es vwo 27] @EnAY FEEAT ol
g e s T AZFEHAS U BARETAS AMSHT BEE
1,850~3,700km AFA Lt 3.2km9 ¥ FALAE Hx=E A7
Ao, oF 1kmo 9% FALLAE AU 66 E=
7b= 758 @it
1950} e v g Bolgh 19 nyEM(Minuteman)it
A2AH Hen A Aol =gttt 1963 E 1987714
H" Bolgt = A SA4Y REE WA e AAE QI A
EHAE ARSIl BRI &=
IMU(Inertial Measurement Unit)®} IBM ASC-152k+= bA}
= HFEHE gAsenen, Ay FAL A= oF 900m AT

]
—
©
at
Cco
[
s

T+

N

o
-
Q

o

Alol2 AlA|(gyroscopic sensor)

e 2 o Mo

62) http://jdds.dtaq.mnd. mil/JDDS/(HMY: 2012, 9. 16).

63) Heuston Consulting, Inc., The Database of Cost References by Group—PDF #2,
http://www, Coldwarweaponsystemcosts.com(A¥L: 2012. 9. 15).

64) http://jdds.dtaq. mnd. mil/JDDS/(HMY: 2012, 9. 16).

65) http://en.wikipedia.org/wiki/PGM~17_Thor(Z¥¥: 2012, 9. 11).

66) http://en.wikipedia.org/wiki/PGM~17_Thor(Z¥¥: 2012, 9. 11).

67) David K. Stumpf, Titan I: A History of a Cold War Missile Program(University
of Arkansas Press, 2000), pp.63~67.
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Efolgt [+ 9Mt Aozt gz}aﬂ% He5tgom68) 19699 A<
trbe oF 3169 gt 69 196297 1965d 0l 27k AHg-stE o]
YEW T, T 24 22 FAE} BAFE AdEe dAd AF
B ARgolehs F 7HA S ol R g WEA ¥ HFEH V&

o HHAZeH, 19700 ulyEMII]
EW Algjze o7t 7leE AETE oy wAS

ol ot Hof A72]7 13,000km?l

OUEWMTY] A% FAR A 120mo]3lemTl), TAle] trk= 7007
S Act 72 sUEM I+ MIRV(Multiple Independently-targeted

Reentry Vehicle) FH|E 3719 ©F2 FAEGow Z7+o] Zut
S sl 1~1.5Mt F=7} FHeh 73

St mEe & H%%Eﬂg AES 93 EtelA(Polaris)e A
o] =(Poseidon)®t Zo] oA WA= FefA @AY
(Submarine Launched Ballistic Missile: SLBM)<S 7Htst %ot
Zote| Al 1961UEE 1996U 7R o] SLEQT, BAHGEYAO R

==

FEERLH, oF 4,600kmo A2 E Eifoidlnt. dF SAeAtE
2719 1.8kmol et 25 AddE BAF=ALF s oF 90

2 FAEQITE T4 ZakejA0 196449 Wrte oF 123
1971958 199297b4] L& EH YW EA ol = A HA#
2x9 o 71<9 WA T o|Fo|A AWUEQ] FFALoZ

2

H“
e of mfl

[e2

o

P
sYRO
> &5

o
207

68) http://jdds.dtaq.mnd.mil/JDDS/(AAL: 2012. 9. 16).

69) Heuston Consulting, Inc., The Database of CostHeuston Consulting, Inc.,
The Database of Cost References by Group—PDF #2,
http://www.Coldwarweaponsystemcosts.com(ZA4: 2012, 9. 15).

70) http://en.wikipedia.org/wiki/LGM-30_Minuteman(HA4: 2012, 9. 11).

71) Duncan Lennox Surrey, [HS Jane's Weapons:. Strategic 2012~2013(UK Bracknell:
IHS Global Limited, 2012), p.77.

72) http://en.wikipedia.org/wiki/LGM-30_Minuteman(H4d: 2012, 9. 11).

73) http://jdds.dtaq.mnd. mil/JDDS/(AMY: 2012, 9. 16).

74) http://en.wikipedia.org/wiki/UGM-27_Polaris(A4d: 2012. 9. 11).
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LA 450mE FO|EUTHTY) ZA0]EQ 1973W ©7H= 396%
gt Eete|as 24 200ktY EHEE 2= 39 ©REER
HEQom  ZAo|ES zhzt 1ookt.4 107} &F2 F4EAY 40kt
o] 1471 &5 E FAE
g, ol 1972 o= Qs eyl
A FE = 3 FFS gt ) 1 4
7 9 A7|H Peacekeeper)ﬁﬂf oA EW(Midgetman: %%, Small
ICBM)Z 7H#stqich. 1986WHH 2005Q7HA] viz| = Qd 1A 7] 5
= 7 475kte] F0EE Ad 10719 BF2 748 MIRV vjAbdol
Atk oldETt AHE JAFEHACR gAvEe HAAAE
9,000kme} ¥F FALQ AL 120mE AR, I W7k oF 7,000t
=gl 78) o 1_,H% 475kt EutgS& % A% g5 when|
AFERA YA AL R (silo)ol A WALEE HOAS FA4stE7] $E]
o] 54 WAttholl Al WALSHE S TQEE YT, B EW2 1991de] Hx
2 88 Agd AdFgen, AAZE 11,000kmol sk,
INS/GPS SE=W4S A3t GPS SEWAS Hdt nzEmY
AY FAFAE 90moltr. ™) A7kl EgE(Chicago Tribune)d
19864 7|Abe EH, 500712 WAEMWE wjx]sly] s AHojw 4309
g7t ’\ﬁﬂt}ﬂ o 4atglct 80) o] R EWS] ©hrbst oF 8 6007t
g tts AL HojEr,
u=to] JHuret emujAbd o]

r
e

o},
EESE BRI
o}

A4s P

T
ol

e}

jﬂ,x\l‘f—l

__4

g
i
—r
rd
jau)
=
ret
Y
rlo
e
i
v
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75) http://www.missilethreat.com/missilesoftheworld/id.92/missile_detail.asp
(AAY: 2012, 9. 11),

76) http://www.missilethreat.com/missilesoftheworld/id.92/missile_detail.asp
(AAY: 2012. 9. 11); http://en, wikipedia.org/wiki/UGM-27_Polaris(44Y: 2012. 9. 11);
http://jdds.dtaq. mnd.mil/JDDS/(HMLY: 2012, 9. 16).

7) http://www.losangeles.af . mil, library, ballistic missile(44: 2012, 9. 11).
8) http://en.wikipedia.org/wiki/LGM~-118_Peacekeeper(A¥4: 2012. 9. 11).

79) http://en.wikipedia.org/wiki/MGM~-134_Midgetman(ZA4%: 2012. 9. 11).

0) Stephen Chapman, “Midgetman's Price-and its value’, Chicago Tribune, March
19, 1986.
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SRS gAY u=o dEAe dmuAde 197240 A8
MGM-52 @WA(Lance)?t 1991WH¥E  A83tE  ATACMS(Army
Tactical Missile System) Alg]27} Qltk, ATACMS+= Ao 9
e AdS AFshe ALY &4 mdo|rt, AUs] Lot WA

= flol nEe @55 ASE Eek okt 100kt
Ags Ad IHFE A= st WA WAAFETAS A
£ &

=,

etz Af e SEu SAl ETHES)
B 2xHm)
Titan I 1955 1,400 SUS R = A 1,500(1962)
Atlas 2:? 1959 1400 287 ;jgg Gk 1,250
Thor 1959 | 1,000 e+ e AY 750
Polaris 1961 900 4 1,230(1964)
Titan I 1963 900 4 3,160(1969)
Minuteman Il 1970 120 4 7,000
Poseidon 1971 450 4 3,957(1973)
MGM-52 Lance 1972 150 A4 215
Peacekeeper 1986 120 =4 70,000
Midgetman 1991 90 4 86,000(1986)
ATACMS Block 1A 1998 10~50 INS/GPS 1,040

* V-20|Abd(1944): A% $4Heak 12,000m, B4 2 2o A9 =4

81) NRDC, Nuclear Weapons Databook(1984) pp.284~285, http://docs.nrdc.
org/nuclear/nuc _840 00001a_01,pdf(AML: 2012, 9. 17).

82) http://www.missilethreat.com/missilesoftheworld/id.74/missile_detail.asp
(AMY: 2012. 9. 17).

83) GAO, op. cit., pp.5~42.
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W3 ghmelgele] JUEs fEMAe] Wy QoY (& 5)

o 2o ol AA Be =71 AU

e AEA A Wk FAE & 5 A . FEYA
25

1008}, ATACMS
SEn At ©be) ¥gt FolE A
dAsHA Frbetal QA= FAN o
=

]

ICBMoIU} SLBMY @7hs 9y 2

J—‘
(@)
(@)
(@)

jus)
==

o
o
O
o
i)
32
: co

=

ZIAA I ER He TEujArd

W ov AA7F AR E7FESY, RARE SR gen Al A
9} ATACMS £2 1AL vug] Bugs o ovf Ax orprp &3t

L ode Fud us

Smude] YRS dure] sty TAY BrhEe Ao
och gEviAbe] A 2719d 1950405 E A 9L A
GaZee] AR i wEnlAtde] wue] WA
AFHOR Lot A 2 Yuizt goh, AAR (E 6)olA% 2ol
19509 t9 A9 HEnAAY] FuEe 2 wsbt gt shAu
SHi|E e WHE PUA FHolA FEESL obd MIRVOIL A

84) <=3uAde A @= 57) 8 vV b

Wi A9 ol Agol,
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EtEo|ALY ASEE I (MT) EtE H3(S4)
Titan I 1955 3.75 W-38
A~D 1.5 W-49
Atlas 1959~1965
E~F 3.75 W-38
Thor 1959 1.5 W-49
Polaris 1961 0.6(3x200kT) W-58
Titan T 1963 9 W-53
. 1.05(3x 350k ™), 3 _
Minuteman II 1970 1 495(3 X 475KT) W-78, W-87
. 1(10 x 100k T), _ _
Poseidon 1971 0.56(14 x 40kT) W-76, W-68
MGM-52 Lance 1972 100kT W-70(%2 HE)
Peacekeeper 1986 4.75(10 x475kT) W-87
Midgetman 1991 0.475 W-87
ATACMS Block 1A 1998 : 160k g (/A Eh)
# V-2u]AFY(1944): 1,000kg Amatol FOF
5. FExE
Zo A MAME = FEESE IA RS FREET SASH
€ FEEEoR FET 4 Qo AAEE fEEE EE
19604 tH A 27hS0] AN WA Hsd FARE FEBY
ARAE AASHHA AIZEIT, FARE RIS B3 A2
7 ee AHom o 197090 2 v sd A9dRTII4 A

Arel) g maAb fEETo] AelolA chopsiA AR wo)
AeFs fEWAY wEEge AvEd fEdsel HE: wAE

85) Stzd, TEUA REER(CLGP),, "=3 714, #3255, 2006, 58~67%,
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7HAA A =R (Semi-Automatic Command to Line Of Sight:
SACLOS)IA #lo|# ¥ #H% =4 (Laser Beam Riding) o2
HStE QT AlA M2 AAE A fFEEE ado] 19814
of A3t AFe 9K112/9M117 FHZH(Kobra)Aoh. IZHZE
SACLOSE AH&stgltt, FE; o529 ZAS7|E FE=eel H
A (Bastion), & XA (Refleks), 9M117, 9M119 KASTET,
SHEKSNA EF go|A § #Hs fewioth

=g H=A 19929l 120§ XM943 STAFF(Smart
Target Activation Fire and Forget)e od] A& A3t
STAFFO %4 A 9 FA42 Aur=Ab deju]ga A (Forward-
Scanning Millimeter Wave Sensor: FSMMWS)E ©]|&3tt} 86)
gEHg 5 FSMMWSel oaf #&o] g =W, eRrt w44gd
ORES BAS AANT T o1Bsel AR ARE Fa Buy
#FAH(Explosively Formed Penetrator: EFP)E WHARSHCE 87)
2t XM943 STAFFE 7]&4 do|=& sfdro] Faxglr},

shATE 0]=ro] ATKARZE i Fol'l MRM-KE(Mid Range
Munition—Kinetic Energy)et #oJAl&o4 7 Fold MRM-
CE(Chemical Energy)7} 2006¢ A|gdtAbo]| AF3t%tt, MRM-
KEo|l= de|neat gM7|(seeker)7t AGE G on wWhas #o|A]
3 owurA oz HeEeth MRM-CEYE Hi:% 131]0]11 2] u)
Elg gojy @ [IRE FAH tF2E SM7|7F AEEH U olggt
TUHA Y TURETAY RS A7t =1, AAEAY TA
T bseiE, B7MAA 999 RRER EPZJ‘{%L St 88
MRM-KE® MRM-CEQ] Ad=E @A & 4#AA o gloi
=43 HAjoprh gAete] A Fo tfHAE AN 2R

=105
270

Ll oflt ﬂ.IIO

O

86) 919 (&), 59&%

87) AAF - e% . 54 A7, M20de AAEE AEere B4, TeEgaryet ),
A16A ALZ, 2009, 762,

88) W5 - o] AN, Aok ALdAZ 9 WA djgk uA”, Tt glArstal,
A48 A1Z, 2007, 150~151%,
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SPEAR® ¥8 FALQA7E 0.7m o|Hets H& Fud vhslct 89)
WS FNS|E SEEHO] AN Amnw WA, GALE
xeto g  EBREZEFol 17.2kgel 120%E] XM395 PGMM(Precision

Guided Mortar Munition)o] QIt} WA ZE S EZeto] AR EE=
FeBdo= FUEM7Y dies dolAd TW F=¥4, GPS/INS
frEgaos TR 4 90390, PGMMO] AHEE fEUAE BheE

oA =9 FEA oIt Tkm o9 AAZ A PGMMY ¥
FTALAE ImY AR AYErt o =t} 9) PGMMY b=
19k 57 a7k g AR oid vt gt 92)

(B 1) 72 TUA RTIES UMY RELA HE

o
B T — A8 | 2Eas o Al o=
e = T Tl ?_15 9_7'<Hm) TL—o = 4
XM-943 STAFF 1992 : AuzA gy | 20mm
Lo = EH%ji]‘
EA Y] ugu} gAY .
MRM-KE 2006 : . Az
a7 WEE dojg 3y | TN
Yejujg o gA7] IR, .
MRM-CE 2006 WLE ol 59 oAz
M-712 Copperhead 1982 : Wd+8teE dole 9| 155mm
FAF | M-982 Excalibur 2007 5 GPS/INS 155mm
1 120
1_ _ mm
XM-395 PGMM 2010 1 s doly 3% uAm

* 7k AE($)
- M-712 Copperhead: 45,000(1997)
- M-982 Excaliber: 53,620(2007)
- XM-395 PGMM: 15 OOO(ZXU

89) SPEARE #olA 74t s W #g7lad f=d o] 88t Slvy Ad+4 -
295 44*0*73, M1209e] AAEE Agaete] AALA,, 175
0) B - o] FW, & 2, 144%,
1) http://en.wikipedia.org/wiki/XM395_Precision_Guided_Mortar_Munition
= ’51‘”1 2012. 9. 13).
92) Greg Bischer, “Precision Guided Mortar Munition(PGMM) XM395", 1999
International Infantry & Small Arms Symposium(22 June, 1999).

9
9
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opazof ofsf WAtEE= w|=o] frEgto R utgl uieloetrt 19759
e RS AR 19820l wjx|el 155U e FH3||=(Copperhead,
M-712)¢} 200758 A-g3Fst7] AlZkRE 15592 M-982 dAzbejH
(Excalibur)7b 9t} Z#Ex FHZole AfH[YPE st FHdA ol
A REE, TN e dolA T fEHHAlo] ARSET,
FAHFH =] SEETFL 92 5kgl & 6.69kge FEZAH(Composition)
BEoFo R HYA QIth 93 ZHF=E 200390 oA A A
£E%oH 199749 w@rke= 47 5 @it 99 M-982 AA7
2l = ot (Anti-Jam) GPS/IMU @HAAE gAjs| Aoz
B 91X ARE 9E 4 9lom9s) AYPYFALe A Sm oW AR
AE AEHoR 85t 20079 oA HEE AFSE QT )
Tee, 65709 A, =2 2709 AR AA ¥ g e (Sense
And Destroy Armour: SADARM)¥rC2 BF&E FAHAT = Q=
AAzZheH o] b= 5N 43 2 Akolth 97 w=E H[ RS A
FES FEERY AAL AFeR 3 LAsts eAE

1

7% 5 QU(E 7). SEERS O fERI o3
A7) o] o] wek Gkl AR vl 342 meldh

93) http://jdds.dtaq. mnd. mil/JDDS/(AML: 2012. 9. 16).

94) http://en.wikipedia.org/wiki/M712_Copperhead(HAd: 2012, 9. 13).

95) etxd TEHRAL ST XEHCLGP),, 67~68%,

96) H-5 - o)W, 4 =, 153%,

97) Leland S. Ness and Anthony G. Williams eds., Jane's Ammunition Handbook
2011~2012(UK Bracknell: THS Global Limited, 2012), pp.746~748.

98) H-g - o] AN, 919 &, 154~155%,
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22.5(6.69)
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<ABSTRACT>

The Evolution of Precision Guided Munitions
from 1918 to 2010

Moon, Jang-nyeol - Moon, Kwon

This paper reviews the history of development of precision guided
munitions(PGMs) since the end of the World War 1. We classify the PGMs
into four categories: guided bombs, cruise missiles, ballistic missiles, and
cannon-launched guided projectiles. For each category, the precision, the
guidance system, the destruction power, and unit price are reviewed, with
the factors of analysis being appropriately quantified.

The review primarily focuses on the precision and the guidance
mechanism of the PGMs which comprises their essential and defining
characteristics. The review covers the time period from 1918 to 2010 and
analyzes the PGMs mainly developed by the United States. Precision is
estimated by the circular error probable (CEP) and the destructiveness by
the weight or the yield of the explosive payload. The unit prices are
presented through a conversion into current values.

The overall trends are identified as following: First, the PGMs used solely
the conventional explosives in the initial development stage but always
tended to be combined with the nuclear warhead in the later stages.
Second, the improvement in the precision was accelerated by immediately
adopting the state-of-the-art technologies in such areas as mechanical,
electronic, communication, and optical engineering. Third, the unit prices
of the PGMs show a general decrease except for the ballistic missiles.
Fourth, the destructive power of PGMs has been reinforced as the precision
has improved, which means a great increase of the operational efficiency of
the weapons. Fifth, the cruise missiles underwent a stalemate of

development in 1960s overweighed by the strategic importance of the
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ballistic missiles but have been regaining the momentum as the
modernization of the new operational concepts and technologies develop,

especially in the post-Cold War era.

Key Words : Precision Guided Munition (PGM), Guided Bomb, Curise Missile,
Ballistic Missile, Cannon Launced Guided Projectile, Guidance
System, Precision, Circular Error Probable, Destrucition Power,
Unit Price






