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1.2.4 38732 AF &

n]=-0] A2k ARE7AIE|(CSBA, Center for Strategic and Budgetary Assessments)
Me AeA AFESLY HA @' HAola AR {4 g'0R Uro] YA
PRt Algde] = 203595 7HYste] BARA 2F, A= AL &9 A
AR A= d3ste] 8 4 tid2 & "9 AArEd 2otk oJAf

oo o o my o o 2

Aol A2 9 AvEe AU, Al g2 wek W w29y AR, 9Rs
2 g Ao 7T AENE, A7 B So| ZPHQTH AEH AFLY
4 gL ozt A @ o] 93] Aol AP AHY ArFS A
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(Id 1-10) YSAIs7IEdt A+

@ 3349
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3
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Medium UGV
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A8 1-12) 7|12 MEYAN X032 MY HW(HEH ARE)
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1.3.1 A& FA &

h By

zAjolad Aol SR V2] YEYAFAH EE I 54 BER

Z(Multi - Domain Operation, MDO)¥} oJg9A| thEX|of| gl =2]7} o]Fo]
A3 9t YEYIZAHL BE HFo] EaH A (System of Systems)ZH
WoHA FHEEHIL 4T AdsEH HEHIASTAHA oA A9 A 24
Aol tisto] Algt glo] ARIAlE otal, BEE Ago] P =2 £Fo=E A4
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Strategic and Budgetary Assessments) BEILAO)|A Awslal Qity. MDOXE t
ol AEe BAIA £8L EA0z mAelane e SUsttn @
% Slek. ThE MDOSIAIE o] A7 ee HigoR Ao ge
Ao WEz1 it AyFow AY, A&, we S MDOQ FAZ<Ql
g Tas] goME BAjo|2Ae] Ada S5 o] A LAt Hol
A BEAS ABT 4+ e AT 5L ZRoloF Fu BAY A A 28
of QA Aol

6) Aol Eat AARY, s, BAE 9 19, 2020, 1L
7) Mosaic_Warfare, CSBA, BRYAN CLARK, DAN PATT, HARRISON SCHRAMM, 2020 3L
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84 | gt FEHO T Y= 2 4E
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e TR S5, tiA|7E ARt
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H|-5 AbAo] HustA AAE HE Aol wHA /A
ALY |- A¥4, F2& FH - 554, 54 gHj
HEYF |- Kill Chain(NCW) - Kill Web(Effect Web)




1.3.2 2RAZH 9 Ay ax 75
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A 9= Y ol JA% AR 15T %’174] At o]t A2/ADHFES
GoA7|aL ]| FAFEo| YESHA FAF W BASH] fiste] W= 20109
Oﬂ 97bE 4708 S HEHRE A (Quadrennial Defense Review, QDR)E 53
Sl AF(Air-Sea Battle, ASB) 7@ SAH o2 AAIFH. 18y FHHF 7
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A WA, FHAFE NES AT TS viARE BN 33 st SA
o F o]Fojx |, ol& Qlste] &|ofls o] a5/ d(Jointness)ol et 117}
FE3

T WA, FAE ME2 2 i R0 ot AFHA)A 34E A
A= stx YA=dl, ol= Qlste] A g 7hsAdolete ™Al tigt Hwo] A
71 = At

A= 1] @22 20159 1€ FlAFE tjAilste] FAlFFolAe HExt 7]
5 93t E5/HE(JAM-GC: joint Concept for Access and Maneuver in
the Global Commons)°lgls 22 24 /IES Aokttt o] JAM-GC+
ontul FPAFFE FH7Q 201649 10€, I HoF & MuKPaul Selva)e] A
Z S04 A2/AD A=Fee] i85ty gk 1l FRY FAAR] FARHE . R 9
S GHESHAEY. FHAFMNEC] =TS AAHA JAM-GC /o= A H
= oA m A2 olE JMEEY Y A EoEA FeAAPINE
(JOAC: The Joint Operational Access Concept) < A|AISc}. S -2
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2.1 YEHS(METT-TC)O <93k BA49)

PFHF(METT-TCO)= AF &=l ZJI;SIZ:]I—(—D—E PEFE vA= AHEY 2
E‘ﬂ -‘jr(M) (), A E 71T, 7S Fol D AA(T), 7HEAIZKT), ¥zt

2C)7F A dFHFsE AFoA EE4SH 1574
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© YF(Mission, MelH, sHsloF & BEH 1 BEY olF= FatstA A4
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B, Mo, 7Hs A 0 Bol Atk $He AL okdet 2t
==
- g WX
- 2 Ay o=
- @A o) Bl
- Z o] o4} A%
- Mo WEY 52
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2015.
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o2 ws A= 7|8ke] CERE 7NIstAY AE7F APA4] 719 CER<S 7siA]
Ar&2ttt.
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(B 2-7) FQ IRMHEZ HE:X™ 24 EM H|W

o CER | oA | M8UA 739 ASNE®)
° Ae | A% [ u | w4 | A5 | A
MLCCM 77 180 44 10 9 38
MISCOM 29 118 33 33 0 33

3 Williams 23 5 2 33 33 33 0

% Choo 2% 5 3 36 55

Propulsion #1 3 5 31 38 23
Propulsion #2 2 6 25 25 13 38
tfzolg] #1 1 1 50 0 50 0

tiztol = #2 2 5 17 33 50 0

= o=k oAbl 6 22 15 59 20 7
i SE-HET} 17 122 2 48 40 11
o Z-H&7} 9 24 4 75 8 13
O3 = 3 3 43 0 43 14
H QA R ARE Rl B+t (%) 23 32 30 15

A, 2 H85Y mde BE A 5o 9 CERlth ol FEd A
2% 7oz v§R4o) f%o] Weba CERY A5E AAsHs 9l 4ol H
s Zel CER A2azo] ulgel oA o
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71 H|2 Hlo|Ef

7| djo|g]

» & 2ot Hlu A

T eEzme
y !

) e PRICE-H/S EBS'E
ool 21

H DI%*?I (EBS)

=
I'
4 0|

PRICE Zd9| a4 B]&AAs AxEFEet FIFolth HlE2 AREHE7}
l"‘ﬂ"} THo| 25 7RI AREE A2 B = AAREL EE IH
of wh gEitltt. VARE, F2REE, HAAEEY] AR dol== A FH,
7153 (functionality), 7]AI7Fs-A(machinability)®} &7 (process)o] wzt A 5|
o},
PRICE Z&9] H-83H A2 (IF 2-8)3 o] 3TAR o]Fo|Zt.)
1AM = S AXERZ ZAE £ HE&TFAeE HEZ FATUh
o] A= ZFESHE H]-&(Normalized Cost)eltt. o] TAo = L4349l Aok
27, AARe] AR HE B F, AEEE AR T A AR Al
stal AlE= i, A4ty 9%k ¥l8uks gtk

2dA A= #ESHE BlEOl AN B4 & AR ARS whgste AAE
Mze AAvE dasE 71E8e- 9% 5= 23T Hlo(Secondary Cost)&
2251}

3TANA = 2A A F45 F
2 By, BAAE de- 24

o,

>N 9y

o o

FHES o], AAH], 7|epgHE] 59 H8S
EAS 1835l H=E FHX|(Final Cost)=

rE
o o 9N
o

6) 138 &4 : http://www.prigent.co.kr
7) 18 €A : http://www.prigent.co.kr
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| e Aadol=
R A
5% 9 AF 99
A 9%
o, Yurpe 5

(J3 2-8) PRICE 29| HIEFH tE FQ HIEQIX}

PRICE Zd2 v+ &&He sE2 v&F4eARC] A #7144
M S4H FdAQ] A=oll At wEoizl] deel "e F1AIA 234
o= AGsPle s A& |0 ofE Al2d2 Ve ¥ £t URu g
gtA 71E AAC] Bt v A =R e FA7E Ltk TE
€ U9 dolgyolax Hat FUIAIAC At due Zeet dagel=rt 2
i Az BHoA B2 FHE + e THEA 2ol a7EH.

et i Adz 2857 fdliAe F71AA i FE " Ve
g osiE V122 % B2 dEtuEE R4S ok ot webd "o F7IAA B
S50 At =27h BAFEHA HYsiEEe vEAe et
o =219 fiRZo] ASHA FVAA A Ao oed
Al 5 A F7IAAC S9kd Al /HEACA F4d =
FEoE Ao AYgS BAHES 290k= A A =T HolA Yt

5L
dgdoz A0 w8y RAL B AA $29 HEA4E Age] o
J

v}

4
o

rr

2ol Ht BI1AA iES 93t vl8F40 2F &8ol= 9 SHA7E Qth &9
=) WAE Bofof A 71 Wo] ARRSH= PRICE YL QubzQl FL7|A|A et 722

M8 kelS ALgS] WOl Al 5 I FAAAAC] dg NS ErE
& A U3 Bl et weld ey shist ARE, vgEy A 94
N st AgrE.
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3.1 True-Planning 2@ &4 &4

True-Planning @2 PRICE System o4l 7]& PRICE Zdo] &34
MaE dLgol=sto] 7t 2dloltt. True-Planning B9 7 27 &4
oA AMAAE7E HE= F3 B7AAC Wigt WBS(Work Breakdown
Structure ; ZFYELFR)C} 7|2 BESFY AHE AHUZ B9 2T & A
o ZEoA AFots F8 FIAAE WBSE FAAET+x T v BEQ
MIL-STD-810CE 7122 ZMJ=A7] wzol Lrtelt 753t sid WBSE ©l
BoflA vlE&F ] Al F7IAAC itk WBSZS] Tailoring®] 7Hsst.
E3F True-Planning R &2 -2 7idr 2 AMdE Aoz =3t AA DBE

&oto] HEFAS & 5 AolA Ad A+ L AT 2] dAONA HA HES
é""é = A= AHo] At ol AH wjEol| True-Planning Z&-2 A4 Al
Aog W F7boA ARgstal glow, m=dt f¥2 @A PRICE 29 o4l
True-Planning X@-& AR8stal QIth.8)

True-Planning 22 A& FAHOZ H|ELS F75l= PRICE 29y} ti27

AE AFEE] oA AR AFEEE AE AHlAC] tiet S 9 Ao H

o’é‘ Qe_}]j‘o = 7HI§—Q-§ H] o'E'__' "li‘xt:}—é_]:]'

%-lN

8) A2ke] %ol ofstel PRICE 9L Escalation Table %5 %8 ZAAI7 20164 A ol HAistsol
51 9kopl, 2016W ofeel olulst W] DEE AUBETEA B P Slek. ol AHS
PRICE 2] HAlsh Bhold] 9748 /44 4 Aok ol BA® A 8L & 479 3% a7 %
ol 7| 3Hent



True-Planning 222 (I8 3-1)oAAHH H[-EAA|(Cost Object) H &&
(Activity) ¥ ZFg(Resource)uttt &Ast= 7 CERE o]&sto] &5 4 A
Zkzvo| it M-8 AT FEE EREo 5 H-EFFAS Foto]
F5HE&E FH3AH9

(a3 3-1) True-Planning 2&°| HI2=H 44

p LR MY, el
LEES {Resource)
ZHE E2to|H L
(Resource Driver) AFEBIE| b 1R
y 7, =2, P, gs <=
AEE =
= C2to|H N _
(Activity Driver) AIE2oHR| =S

, RIE, MBI, H2 24| <=
AH|XHE (Cost Object)

True-Planning 2@ H[85789] 2 A& Q9cld (X 3-1)3 Zth

- £=718]8(Life Cycle Cost) 574 @ 7N FAH2FFAHE8-S TY FrameworkolAl ]
- et HW, SW, COTS, IT Project® 39| projectoll A e
- I Z2RAEZEE FEFH Historical dataE o83t oW EE HL
- B3 A(SOS ; System Of Systems) H|-&37%
- &% 7|MHABC ; Activity Based Costing) H]-85%
A ASSHSE ; Systems Engineering)©l 7|8t H|-&%4
- ZFH]EHE(CAIV ; Cost As an Independent Variable) +& &

(H# 3-1) True-Planning 29| HI2FH EZ

9) 1% &4 : http://www.prigent.co.kr
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True-Planning © &9 FQ HWH= (X 3-2)9 2oy, HEFAHL A%t F49
dit WY, 7 mRAE ssoln 55 Wy /%9 WBS Wi A4 ©
7I5oMe AR AFAA v, AAAE] e AREZE, Jfddol:, AR
o+ SIS 58 ¥R ZYT S QI V14 N S T g

wisto] Tt BHlo] TRkt

T 3-2) True-Planning 29| F2 Hi%

w78 g & i q e
(J;E) T Ag S A (filv) 1% @ Bol7]/4717]
Repory | UEFH BB | 0| e 2] ages
cy | wesug amwy | S neAE BAad
(iz) ]1’]4%223 %éﬁ%iﬁj (%[:1;; o] gt =2 Al

At F71AA B854 SHol|A True-Planning ZEo] 7|& A& H|&F7F
Aitnd F 71 w@ol AMEStal Ql= PRICE E@3 ohE 542 of33t 2t
o=
q

(Properties) WHFolA ZZAEQ] HHMAQl WY&

AA|, TZAE(Project)-54
89 4H, AAAF 5 24T 5 Utk

=4, T Too)-YIAIE Al E(Worksheet set) WFNA 7HE ES(Activity)
4 Zh(Resource) YIS 2L 4 oot ojnff EA(Calibrating) 7|52&2
TEoA ARREE S4(MultiplienE AAT 4 ot £ 2d AREA7E A
& FIIAA NEAE dider ZeA) 2 g9AS 9}0101%1 o
g 57| ALy s gk vE 4kE Al &
ES HIAE AEJA NEH &5 2
7F AR dE, AHlE 5ol 3k 240] ks

AR H]-8 ZA|(Cost object) HlFollA
7o AE H]E @A ZASH 4= 9l
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(HE 3-3) True-Planning 29| ME HIEQA

e

& 8

Project Initiation and Planning for Development

Project Management and Control For
Development

Quality Assurance Management for Development

Configuration Management for Development

Y B G
Vendor Management for Development HYAA T IF
Documentation for Development A4 9 7leAtm 3y JF
Requirements Definition and Analysis [SFAY Ao 2 24 gF

System Design

Development Engineering

AAIE AA A5
Development Manufacturing AAE AR A5
Development Tooling and Test Al i A5
Production Engineering FARE A dF
Production Manufacturing FAE ARE AE
Software Integration and Test SW 3 €AY dF
Hardware Software Integration and Test HW 9 SW 53 4%
Purchased Good Development Activity M ZF e AR IF
Purchased Good Production Activity A 2 FE ARE AE

Purchased Good Operation and Support Activity

Subcontractor Development Activity

-

Sted Al

Other Development

A el 7)e} ulg
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YR, W84 B4, A 9 9 2o

(& 3-4) True-Planning 241} PRICE 24 EM
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M9l A=A g 24, 48

P <3 3-4)9F At
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A ]
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T £ PRICE 2¢ True-Planning =&
_ . A L Pag
H874 ofAlH| & Y rAEE
LR e 9 pAlg 3w
' —Ecg‘rrx]ﬂ]% o) [e} = o = i
LGaAHE 4 1l 2] guj
Awd |- R T4 HEEHA AP A4S AARD AE A
AE 27 (54 Zdg2 vAA)
28 - CER 9J3t 2434 - PRICE ®2919] 7]& =4 71|
WHE |- Top-down 4 25714 w85 id &7t
. H]Qo]z} Al&
sgerg || D SV EE UETILEE | PRI w99l Mgl
E = = I 3 3
.:'_ZO] H]—Cﬁ 01_7] _?_:l.cﬂ_ H]%QJ_X]- /\]__g_ —&E_Aﬂl—g— J&E.I "1:]'1__’3_ H]%?J_Z]- /\]—%
]]E'H]f’; j—E/\] B2 Al - PRICE 249 A4 4 oA =9
g | SR sae = g | B B dat v gy
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3.2.1 =9 Bof Al 7|& &
428 Qe 7 S =9

O
(1% 3-2109 o] @ A& AFAL 75 PN, @ 242 A5y AHE
& 7B v

- o (o]
A, ® 20439 FUetd, @ oY F4 Q 2dx S BRE 6§
Q= % %o

O XHE - ABXE7 |0 J | @ 294 x1=8 @ B - DHY | @DjHY &=E R I
Lk L XHEX BRER - RS v
SRISHTEMA, B0 »D&HCH BRI OIERA & AERIRALE, GelRiEE B 2RIABINA| SR B

b

onvussmees | OHBlRAE | OMOMEBASY | | gomysewie |

FHIHFHIA | DjE g=
RTHMZI0 RETE & 20E B3 DHZURE S LZ2pssceiray S +2kRl7| &, & ROl LA

10) 718 &4 : https://blog.daum.net
11) ArstAo] =7]& A/ Fois 918k Ut AAl, 9iard (2022, 4. 18)
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3.2.2 Al AA 857 H-&9 2 H[EAA AE

Al 7B 844K B4 —dolg 3 —Told 718 — Al 2d 84 — 3-8
SW i 9 AA S —HE d fRAES HAR FES 4= Qloh

AR, QAR B4 Al AA AHEAS 85 B4t Al 7S &3t AR

A 7l o 5 TR0t 9 4 AEA 5 B AR S AL AA

o A S AT 99 wadt HojHg YHow n

sh= Zolth. glolg 4 gL Al9 S4o wet xolsh Ak F o] 27

8% W 59 weo] AA AW, ARFY NF AL

Je UA AFHR ol £ W Ak ALE- AFE 30 23 o]
B 44 52 A% 49 kelo] apHr

A, dlole B +1H dolHg AR LA DBR FESE= AT |

90 | Military Science & Technology Annual Report



HE FIIHAS HEEA 71y T

7313, 2P 14), ojlkEo]A15 5o o] mFEL: Holy 7hg32 Al 7
ollA 43t BlEsE ZFAR

A, Al 29 AL Ho|lHE tensorflow 5 Al 7fY =0 Z-8slo] md
< Adst= Aolth Al BE 8L g §lof st el ZEsHA Xt 4
271 Bt wEbd 'H7F glolg AlEQE dlolg H%K(Training Data set and
Complementation)' ©l2k= P37k 'Al 2O slolh TJ}E}U]Ei(Hyper
Parameter)g F'd'stke = RHESHY] 7dsks de5 55t Al R
gt Al 29 34 IHYoA= Al RS /i B+ FYste 12 HAES}
H go] B.?—HE]—

oA, S& SW /i E AA S22 BAE Al Zdo] @AM &
Ty 5 }}EE =4l HWQ} Asote S8 SW7F Zet St AAE A
oo AA] JF Fofol H&sh= Aolth. o] oA = YRACE= ARG
[IAG S5 oF 21 5 Al ] of thgt thget A9 olsfet WRACE=
AA st AES TPt 8 A9 AAE WEstr] At AA & =gol
fenadl=g

AXA, vz 9 FAESE= AR AoH Al 7S 9A
BAol A Q=S /\}-Q“X}‘— W55, Al AFHEYE °F o
Est= S 9ugtth

Al F714A -5 H&o] FF= "IA= 8202 HgstA|gt, H-Eo] A
FEFS F+ 84+ AIE Ndst=d 320 Holy #Eloer Al 7s i,
Al 71 =24 E —HJ'*J Al AA Y B3/, AtolH Hetolghal & &= Qith
AR, dlolg - AIE BFstH 'Al= HolHolth'E Ao & U vt
= dlole &4o] Al 5ol vX= FFE2 ddiFolt. Al AA 71T ZHAgolA

iih) rsﬂ

13) B7)(Tagging}e AEIAS] EAE, oful] 5 Al S5 9% Holei2 wals A Aduelz 8%
2 5 Yug 2dxo] &g GEY + Ut AUSE Ot A0z 47 Wetd WARE T Aol

14) Y (Labeling® oJFIA)- A4 AAE 59 dolele] Aol Hole 718 E7E B8sle] AT 4T
5 QlEs Tt ARE 240 W] ddshe AL oulske Ao 47 ek delee] 3Ee
she Aol

15) oficHlol(Annotation}e Fole Ao WetdlolEE F7lske Aeo2A AP HolEY BheS ofsi
5 GES 348 Golrt AowA g B8sle] A8d ve dole dolee] et Hold,
dolEg Aesks dolgE ojujet.

19 & Aol dold 3948 ol 38 AE goRed £, B, S/l 33,
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17) 238 &4 : http://cdn.itdaily.kr/news
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7 A@S =] glow A Blgo] AAacth B HolHY A% Al NEA=
HlolEH|o|AE 55t Hol&& A s B2 =¥Z FASHok 01'7] o
2ol H-&571E2 olojXt}. o]Zgt B|&ol= TlolE zpHY B|E, oF - H ‘:ﬂ
ojf-d3t-Eolx] A7 5 Holy FA HF HE
A AR G5 HE 50 5{1‘3]'.
=4, Al 29SS Jfdst=s 9 i FEofes Al O}-”'l]—z--J 8+ (Training @
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29 FHo= AuE 2SI BAs
SR AR BEUAY WA AR AWHT T2k vAY AFLAe

A M AEE A5k Sl B3 ofu] 201299 AA AFA8%A F
B 355 25t 35 HARAO] gAfste] Hxol A HYAFHH. T, AAHS
AAA =77 HF={NADA, National Aerospace Development Administration)=
AxJste] &5 AR H AFE NEE APstal Qlvh olE s sshet A8k
of Z+7y e 5 WA ARG} Bgol AAABASHARALE 7HAL Sl

ABSHOT FF4 WA SIF 5 WAL WEOIAAS vl 2 3
F MAE gEuAdn vag Aot M) FEE Tor Fet gape A

9tk ol2g olfm WA 71&e b ehEe} ZAA &
ito] Hrk, WA 714S BEstw I we W 44 74%% 1&g WA

AlZ]AL Qlom EARAS] s oS Alsal St

9% A BTN A AW K5 s 93 J1e9 Fade AW 5
getn ek £ HuAS Fo) S Adel Ht Bae $F J4 AR
SRS Bl fRuRe g 3 IF 290 J1E 422 BET 4 9
2 Rolk



1. 93 718

1.1 a5 73 2 ZE84

A 532 F255 vANE A AIE 3 gegr A IARE Adstal, AR
A4 i AEE FHeta ok B2 20124, 201649 FHA 359 FHA
45 IAF o]F 64 ol THA] Q1E91 Aol =Askal it

3L, AR A2 5 ANEE 9] kEsta glom, I Ropo Ak ZHAA
Z B4, 2Ew 84 5 ouje AREHoRE 95 It e ;S 7HAA 9
o} ollgh 82 95 Ee 384Q1 94, WA, TAIAE 25 FHo}
ofof Yot= A7)0 QA& AAT 58S FHoHA Hot 5 372 A 33
o7 FAF FHof w2 JFFE v Xt

AT TARE A% 95 TAM(launch vehicle)= #14old 74 95
TR AT BHORRE 5 SR FT= o ARH
£ 2AE WIth B3 5 A gErAde] AR AHEE 5 Qe ]
&2 Ad=to] o] 7|&S 7AW oA §Fo] Hrt.

7129 gdruAgS ZEA AEE 29 FHE YEPHJATE 2] ulArd

2 FESEOE £L7t Oist5 o] Hil, 7|eAdS 7HAAL Ak H|FYo] Ths
SHA EAot. ESF MIRV(Multiple Independently Targetable Vehicle)9] JH|
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1
o A7]ZE 2022.05.17. ~ 2022.09.16. (471¥)

o AVIEA BTG ATHY AR U WA AE AT E5

1.1.2 A+ ¥4

o 9% 7l WA 4]
o BT 93 A A
o B3 92 A% WY

o 9z wAAo

1.1.3 97
o (1) A&7 £ 9 XA g B4
© (Hohﬂz) ] ﬁﬁgﬂ?- X]—E Z'\_;](:] 1;14 .%./\]’ T'If]_"/—\j'

1.1.4 719 &3}

o JlfEak: BHO] 93 B /& 2A

o FEHok BY BA 2L 9T W £y L 24 I 4w B8

o TERA: TPE YANY, T, & 8-FL, TYRAL 5
FYOSR 7P EYEHATA



2. 9% 7% A 34

2.1 3 TALA

2.1.1 95 TAMA

20219 5 WA= 87R=OlA & 1453)7F HAMEQIOH, 1,730709] Hoj=
T2t Hi A UH E“\}U}‘:} Bt 11.9719] HAlE(payload)e] dolzttt. 7t=4t
ERIZHA] =gl PYAE 2270l 7|EEHUTED

S ‘?—_I/\}Xﬂ(launch vehicle)= Q9o L34S =2 HY7| 93t &

gt o2 g E(payload)S A7+ RHOZRE 5 F7ROZ &7+ o At
L5 FHEA)S W3tk o]t BhAL AlAHo|E= HRALY] dhAl} o A]A
EE0] xgEo] ot ESH, ARl 2AL AeAd 7], & 59 A

2B

t=A SF AT A —ra—:] | Z8st7] fzol d=el 4ASAE 25+ 7t
A = ]OHOHOF + £40] Ao
S5 A SHck= 8 ARke A DErEO|(Delta-V, 4V, dV), H]
(Specific Impulse(Isp)), 2 (Thrusp o2 FAHT 4= St} WA, defHo|=
T(Velocity)?] ®H3}H(Delta)s EotH, @fl= m/secolth. tFo2 H|EH
&9 $Fke)d dRE 1x(sec) Ao S W = & Us -ir’ﬂ@.—‘?—i faes
3_(5)0]"4' u].;qu}oi oA A4 /\] tﬂ-/CH }_ o]_,] H]—x]—.Q.oi H] 84
FFoz Wi yoprks ¥l F2(Thrust)> ARsAF X9 vidat Z2 Ao
Hele FEN)olH

5 AR RS dutdor odh 3ThE AEAS FHE FAE Ut o
2et &2 AA7E AFo] He FAAE 7= SR 2AS "ste R,
o] wjRof w95 AR Rofo] ZERITt. HIF-Eo] 5 AR AR
He o A2 22 & 2A fof A2 EAE = =
of 7Hg =i 11 9 2 &2 37| 7|7} oAl FA ol

o
oo rr o s

o2
N m.lu
2
ﬂllﬂl
2

1) Space foundation, 2021 Annual Report.

2) $F 372 Qubg oz sh=nt glQl(Karman Line)olgkal Bl E2jska Alojio] £ 7t2¢KTheodore
von Karman, 1881~1963)°] <Jst A di7|@at 979 HAKSQ! I%= 100km o9 F7+& Eittt.
YR REL 95 TS ANA 80km E 90kmE 5| St
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-5 BAAY 2RI FAAY SRl e AFAA} AAFAA R
25, &5 A FA7HS 22 a8 AHS 52 975 +
2 AAQzo] g@o] AMH. FAAE A4E B9 AUAE wHEo]
o da Al AAE Itk AR FAEC AT AAANS A A
Hls 55t F2E 7ML Blgo] HIAAIR, F¥ 2Ho| Jhsstal FUAE &
Lo |20 ARstr] el

S5 A 7o) ASF= @ mlsoth
Launch Alliance), &% 2% (Blue Origin) 5°I o] X Hro} iyhEof
o] HiE 7]e B 582 ol&ste] WA ARG To2 AHE WAAIE Y
&3 Qlth ml=o] o= whAbg A @ske (71g 2-1)3 ek

1=9] SpaceXw= Y& WaAo 3 HYHE 5 IAtm 27| AT SACNA
+ NASAS| A ol @2 TAF 7|85 A7) wiEel ALE EA Al 2=
AL AXAA Q] HAE AL S 99th 27] Falcon9g kst &

AHE NASAE = BAAIE ol =A< A%(SS: International Space

SpaceX ULA(Umted

01” ox,
i
1o

90 m
70m g i
g
50 m .
'- B J i
aomf-—" * ya
F | =
< E I
10m | | J
T EX) a2 ol OHmREA wz wau pH=s
[Falcon 91 | (Falcon Heawy) [Atlas V] (Vulcan Centsur) | (New Glenn] | [ELECTRON)
sS=ed3 L 1) |
I AHOIA ce
H0lAX[Space X] saooluL iy
ELNe=l 2015 zne 2004 2002 2020 2020 2m7
THAIS 45 | 1S BIA 18 2AH - - - 15 2AE -

(a8 2-1) 0|29 2 WAtH i sigt
(EA: B4, o|ANl, 95 TAK|, KISTEP 7|45, 2018.)



18D
o
I—
7D
F»
—
{—

[o7 |

T ]
T ]

[0 ]

8]
T |
o |

[ ]

\V4

(o] VA am e [AVA AV VA
X Yxk e omgm s bl - = B BRI W
Falcon1  Falcon9v1.0 Falcon9v1.1 Falcon 9 v1.2 (FT) Falcon 9 Block 5 Falcon Heavy (B5)

| < Wi =/ |
Xﬂ 3;' \[‘
VA VA S AV/A

o

(OZ 2-2) SpaceXO| LA

Station)?]] 3= FEo= COTS(Commercial  Off-the-Shelf) <

|
L=

CRS(Commercial Resupply Service) Y55 SpaceXet AFol3il, ol& &

A SpaceXt 1719 94& &= ti4l AHHCE AHS FAXE At
= WS 5 ASHh olFe WAL B2 SpaceX7F A AR AOA -9
= 7I9o] =it

= 83 225 954 Ve, A5 Al E8Ee 9 710 Sl ¢EA Ao
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Housing: Housing is constructed from
strong materials that can withstand the
—| harsh space snvironment.

Power: Mast satsllites rely on a solar aray
to convert sunlight into enangy.

Command and Data Handling:
The openational heart of a sofelite,

Antennas: Saotelite antenna systems
are used fo recsive and transmit
signals to and from Earth.

—

Transponders: Uplink and downlink signals
arive and depart at differant frequencias.
Transponders convert uplinked frequencias k
to downiink frequencies and then amplify the
converted transmission for sending to Earth.

command and confrol systems mondtor
| every aspact of the sotelite and recaive
commands from Earth for openation.

\ ‘Guidance and Stabilizafion:

Sansors monitor the satelita’s position

| to ensure it remains in the correct artit
and i ofentad foward the corect fargst.
I necessary. thrusters and ofher
maneuvers allow a satellite to fine-fune
its posifion and arienfation.

Thermal Control: Guards sotelits
equipment against extreame changas
in tempeture.

(23 2-3) Yol 1B Tx

(ZA: Space foundation, The Space Briefing Book, 2019.)

A, 7139, BAIAE SREE ERY & Utk AF39AES AYE TEche=
B, ALTFFA, EHY, 7150 IE AA" FAEE (OF 2-3)3 Zo]
T3t

Ol FAAL 91 &= HE 9 NORAD(North American Aerospace Defense)
IDE 71 Stk 914 EZ ¥sQl NORAD D+ "= 95 AFH.(United

States Space Command)olAl AFHEE YJHAst= BE AT=ASoA Folgt
57§9] 14291 S&to|tt, NORAD ID 1¥o& Hojd QIFZEA|E 19574 dt
A A3 Sputnik ¥FARAIO]RL, NORAD 2¥o] Sputnik 915-HAoltt. 9159
eSS RSl Hd wEold  EudEFieAE R HEES(NORAD
Catalog Number), "= F53F= HIEZ(NASA Catalog Number), &
Z(Catalog Number)2.2 E&|7|% 3}

AT 1o wet A=E ettty |4 A AHAZ(LEO, Low Earth
Orbit= A4 200~2,000km Ate]9] A=E AT fi7]dx} MAAD (Van Allen
belt) Atololl &AstH, slEFLd(Hubble), FA--FHAX(ISS, International



Space Station) 5°| °] #Hxo Att. A+ FAAEZC] 4Fof SlojA w=HA o]
SOtERE FAF7I7F Atk dE EH AASFHZAZIS)Y FHFT= 9 937
o|t}. 200km ©Jsh= HIEE FAISHHA WIS 9% £=7F HEA HE A
7} st

A4 FHZ(MEO, Medium Earth Orbit)e A4 20,000kmolAl A+ A
T Apo] A=, 34 GPS fA4Y A== dEA A AT BEHAE
(Geostationary Earth Orbit)= A4 35,800kmol A2 A FAHA=Z &
<t 3AF7= AT AAF7ILL 22 24470l o] AEE == 49 54
F717F Aol 2o A F7)|9F AA|oh= 9ol sHFettt. dHtEo R -S4l
gdolut 7173 f14del A+ BAHAENA S5t %1‘:}

A s AT B4AE 99 A=sE dvdo=s 4L il 5=
gt W2k f14d(Vela), wEEHEXMM- NeW‘EOH)j’Jr a2 A
f1ido] Ao YA sk 9lrt.3)

H 2-1) MHUT(LEO) 14 At HIE Hu

AR AL HE ($) $3(ke) H]-&($/kg)
Atlas V (401) 109,000,000 8,123 13,419
Atlas V (551) 153,000,000 18,814 8,132
Dnepr 29,000,000 32,000 9,063
Electron 4,900,000 225 21,778
Falcon 9 (Refurbished) 50,000,000 22,800 2,193
Falcon 9 (New) 62,000,000 22,800 2,719
Proton 65,000,000 23,000 2,826
Saturn V 1,230,000,000 140,000 8,786
Sea Dragon 275,000,000 550,000 500
Soyuz 48,500,000 6,450 7,519
Space Shuttle 576,000,000 27,500 20,945

(ZA: Adele Gammarano et al.,

Sea Launch, Wave of the Future)
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SPAL 8L AAE(LEO) WA WSS AN FTol whe Adste] Al
94 lkgd W8S BAS) BW & 2-13} Zo] Wit Avolaxe] vl A
AGog olFo] Hset sh Nt WA AHoz A ugo WANE 2

-

ok o]
= 1l
234 < Em AR AT A E_E'Ji‘E

2. Aol = qaeT 9

194 A2 WY AAAIEE S QLG AAE At S
e, 93 B 4 e BANl] 93 B7o] 92 Ao| 0%
o SoleA B Aolth Ada AMAL olo] 9% Aelolq AulAsin S0

Zl
3
L Aus A dopo] bl eyl Qmebt & ] o] gk
29 A9 of M2t BaA gout A AmetE TEToF Sk AL
H27h @ AOR BehEchd

o
0
ot
>

2.3 SFEA 717

o} AL 95 WAAE 95 FhoR UL QRE gRUT A2
B GAT TAAC WAL olollE 9F B2 WA B Tt §ER A
853 ek olefat ao] Tt AYL WA (Launching Site) EE SEAE
(Space Centen)eil e/l @t 9T 9F BA L s AL

oFuA} 7140 Errt AAoz Pasit,

A AARCR AR AL 1S L8 Qe M 14740l 0|
Wapgo] 94 S4e Ay thedt gt

WA el 9N D AES Lejsio ek LT 200~500Km A
of A%, 35,800Kkme] HAFEL EXog 2L WAslol A7 AW Sk
= 3183 &~ QL E Exow 2AS HU\}o}‘— o] AR B2u} d2o] Ab
32 EWeHE FACE WA BE Tk gZoz WA Hol 179 &
B 4EE A% ol8T 4 gUl Hoh AR SEL A Aol Y Weh 120

i

_—

hal o

3) gﬂi a5 Q oH*é(Amflaa Satellite) A
4) ¥, FA 71eHste) Qe Als FUIAAL 2022 AHEAAEA, A7RIEEAATA, We-S AT



AT

460m golty. =7t oA =25 1 w2 HolA =9 AFlAle 00]
Hr}5)

U2 S FAsH | feiAs §2 3xte] Zastth x4doA TAE 9
oF FHY AL o] R0l o] Fo] loHE FAFY toE UL AlRtst
i, 2A0] FsiE et szt 7HA] =S Stojof Sttt HARE o]FoE Zho]
£ Yo7t A7 2 & QIeBE HIPHRE Ecto] WAL Ths FAE FHS
ofof gt

A AARCE AA AL 7IAE 8okl Y= 1470 F vl=o] A&
HYAFS EStele] 10719 71X 2 7P A, HAJot) 67](Baikonur® EShH, &
=o] 57, d&, ZFAT} 2709 7IAE 9 Folv, &, olAgid, QIE, ofH,
nr|Agh, Hepd, Ad, Ayt Sol 1789 7IAE FFot Aok BT A
s, &8 2719 71AE 7RI o AAAR] AR AS Z]Ao AT o]
ofA AdAorE= 1719 7IAE 7L e ALE Ht Euzh= 20099

(2l 2-4) Sea Draaon At 7H4

5) SFNE 2R, Helr|edH AT, J}“ﬂg 94 1233, 2000. A4
6) 7HAE Ak voldie2o] YRRt AlA Hx 954 IAZIRolS BA - "] ofsf AdEler, e
ZAol7h drfistel AgZel et
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HE UFAHEE 185)E skl AUt

7R 5 A JHE2 60 ol H 2 Jideld, & Ak 7Y
Sea Lauch, SpaceX, Blue Origin, Black Arrow Space Technologies 5°lAl
S st Ut 3HCE EEMAR] Higul=o] 58 AEE St 9L
= AlZl9l si7IeE 95 IARE A7 Basioh (19 2-4)+= Sea Dragon &
A9l 7idolH.

sheolA IAtE JIEE Slth @a7]o WAbst: WHAoE 271 H|7|E H]
g719] g7 "ol gob BIPRANA HARSh= HHAlolth. m=e]  HZleA
(Pegasus)?+= 1] 4R fojy FAES AdAE == d d3staien.
IFoA A ERE F7|AF o] Ho] 24 QI £E 10~15% &Y &

= Ao= YA St (OF 2-5)+= Hg7]o) A=HE HrbeAl] Bgoln

o]

(I2d 2-5) HIY7|0f HAE 7ML B2E

(o192 &A: §17]1¥dop)

7) ule] oulg Ajolelante] AlA Az wlay] WA $EEACE 19904 2EHRS sl % 45519] 4
A8 WS SHeITt 443ke®) RS WAL % 9k



ALY R

(d% 2-6) Spin Launch A 2%

93 WAAE Y 7M7) V1SR $FE oIBAVE $FE ALE AP
otk X AFS AL AN WASH LA 18] WA v§L Hr|zom
Q% 9tk (AW 2-6)S AW WA Bl
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3. 5 M |8
3.1 tietul=r9] = A I3
3.1.1 71 4
22l= 19924 | 155 AZoZ AR £47]19 AFYPAS Rol &
At A8 AR FA] wet ke, #5914, GPSHE 5oE 8k
upet oFelA Yol B S 1o, 2005¢ /RIS A o] 20184
A2 SRS A, 20199 Ax} AR EEE SPAES st
QFE 3 AL A& Ak Utk 2020 S5 @iAo] w2d 27 &
FHEAE 8 d2 (F 3-1)3 g2}
I 3-1) 27t QFMLAE 8 g
A&y +H AY | F9¥ 74 A9 7)F Ag 71z
Eshylslr|<s
SameEg AeAs 199604 | A FEEHIE 1006015
N — . I|1E 5 97 o= olols
A2 LFANERA G| A E 2007.06. | TS 7ROZ9143] | 2007~2016
TAFA
o = uar DAL R W7 5 97 0 = 0] 0] =
SZNEAIY ARAHZEH 2007.11. | DS 7RQZ91A3] | 2007~2026
TAFA
I H =
Ao ezasEAs 201112 T T N e =aes | 2012~2016
THARA
S SA7AE tjgE 5 = o] o) & N
(W23 S5RERE712AY 57| 2L | gy mogay | FHIT A 20142040
= alols njgiE 5 oo _
F7)eAtdst H=F 2013.11. 87 THAE A =7R-FAE3] | 2014~2017
1 o .0 ZSLAlE ojgE 5 0 = o] o= _
A2 AP EE-ELAE 2014.05. 87 TR 7R 93] | 2014~2018
1 0.=ol5 5 ujgiE 5 e olol= _
A1k =GR =EA S 2014.05. g7] THAEA =7R-FHE3] | 2014~2023
o - ; WEE 5 — olo]=
A32F FFANEA ST EAE 2018.02. 1A A= =793 | 2018~2022
e S0 sl PR 5 0 =olols
AR2AE A EE-ELAE 2019.02. 107} AR S7F93] | 2019~2023




o}, SR} AlE, B

< 3-2> AI3AF SN S VIEAE SR 24 oA

]

A Az

ol

07 WA 714

AES BEAHA B
A mzotriopet

S} Al

3.1 & A} BA 2

3.2 924 S}
3.3 TheRet 93 WS B 24

4] FAPEN 2T 75

41 AAE AF S Al 4
4.2 =7t VIFHALRKPS)7E Mt 344wk

5.1 TRt FAFA] 84

5 2 o = 6‘“/}:]715 7H1:ﬂ-
Sz 2R A

5.4 2ey oxyd s

6.1 Sl RIZHe] 2
6.2 F71e ARt g9 3

3.1.2 %5 LA N

- A S S 199099 HeteA ANES AlE)

og
§35I AFPLAM (R D) ALe FASL Aok 95
LAY 4

A2 e WA

A
TS AT gow )

4= dote "ol ¢+ A=l <

R %5 59| 7]o] o

Seupeto] WA A
23, BEPIAAre )
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(B 3-3) 3t=0 2 MY 38

U2s AL

- . : i,
T2 KSR-1 KSR-II KSR-TII (KSLV-T) (KSLV-II)

198 Fae 327 A Ao | dARHNRZA 5| 100ked UTY | 155F HE F
g B2 2 |75 ZE 28| A N 2 A9 Ae AT A= e AT A=
Abeh JEE 9 oh g IAEA s A AR AR o] A AZ S BYAE &
By |WE QEF T (IS BAY 4 2 A% 7IEE 7] Sl DA AP Sl AR A
sk et & gH 4 =2 g " 9 IAA
st 71e A9 | 71e8E
k5]
i Elvdvdy ‘90.7~'93.10 ‘93.11~'98.06 | ‘97.12~'03.02 | ‘02.08~'13.04 | ‘10.03~'22.10
MEICICR)! 28.5 52 780 5,025 19,572
Zo](m) 6.7 11.1 14.0 33.0 47.2
A7(m) 0.42 0.42 1.0 2.9 3.5
(ke 1,268 2,048 6,000 140,000 200,000
o 1571 | 1993.06.04. 1997.07.00. 2002.11.28. 2009.08.25. 2021.10.21.
AF 12871 1993.09.01. 1998.06.11. - 2010.06.10. 2022.06.22.
7]
337 - - - 2019.01.30. -
- 19 A S - 2"y 1A F - 2 HzY |- i 329 9| - 2y Hzo A
7 stz 2 stz A 24 =) A AL | 983 94
5 )=

A AT |- e B | R A

- &9 914 WA - BAlol Z1e | |- S SR
A A Al de 5 AA |- 75ER O A
LE) e s A g

&
ol oin
ro
an
A

EA: A=FT AT 91 AR

FEE =& et e d=E AR 15ES

600~800km EFB7]HE8 EJT + A=

ASEH, 20219 30087 39E =9 WAAIES WA

8) Be571 = (Sun-synchronous orbis WA F9I5 Ak BA9 A= 5 B4 99| o Ae] of
SNE BAF 1 A AES B 2 B0l ek Aolth HeEsTIARS He Btk
Al 1 Awdo] 190 ¢ vy L5stme s W4 2 A QU et



FFPIAACFID)E olHe] URse} A I ExEoz ApEEs
o T Hzo A8 4T 95 WAL ez B8 2022d%
20279744 S A 914e A AR Aol

il

3 5778
S LR ABAHS A4S BT AR 2o B

&
o
:

SHH (# 3-H9 ZoH,

i

_1?_

2F2 A8 Ve AR, e A4S 3 A FAe A7E A8
1990978 Aa7H] =8 1, 2, 35, Bl 94 1, 24, 2B, 35, 4= 3
SHA, AAH A8 127F AEEIS AAH A3 12 Feledd
MEZ &3 S49 A4 7ee voR 29, 4t 100kgd Aol
5 ot 8 Ve A5S F YFE ofv, 20189 120 EARE] A=

o

(B 3-4) L3101 9N 33t

T 2 W & &5 A7
g 15 1992 - 2004
S 25 1993 - 2002
2 3% 1999 - 2002
23T Hs|e98 15 2003 - 2009
U=2315k914 2013 - 2014
5714914 35 2013 - 2015
AN HAHAE 15 2018- %%
oElE 1% 1999 - 2008
o 2% 2006 - 2015
A9 olfg 35 (FEAAEL 33) 2012 - 9%
olfg 55 (FEAAER 53) 2013 - 9%
ofg] 3AT (FHEHA-E29 3A%) 2015 - 9%
Azt 1% 2010 - 9%
71VEE94 Azt 2A% 2018 - 9%
et 2B% 2020 - 9%
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2ojg 13 $oj@ 28 foijg3s
(19924, 50kg) (19934, 50ka)

PR

WP |=fd 12 SIS 245 WE=7dE 262
(2003, 100kg) (20093, 100kg) (2010, 100kg)

WERTEEE RILE PR REHICHARISH 15
(20138, 100kg) (20134, 170kg) (20184, 107kg)

(2 3-1) ABQA JHEt 0]
(B4 2020 9570 HA)

oA 2F Foltt. i}ﬂﬂtﬂ 2994 25 29 FAEelH Fakeh 5 A
UE52 H1s @A T Folw, 20229 P HARE Aol A9 9 Y
AR} S CL%I 3-DI g

1 HopolA FREHIL Q= 5 AP AW 7dske SAR(Synthetic
Aperture Radar, AHFFHolH) -4, QoA Fufst= AAY &+ &
A4, FW FEFAFd L gt AR 91450 ok SAR -8



ALY R

'NORAD ID: 45920

NORAD ID: 45920

'LOCAL TIME: 14:49:47
uTe: 05:40:47 Int'l Code: 2020-048A
|LATITUDE: 0.03 Perigee: 35,790.4 km
ELONGITUDE: 116.21 Apogee: 35797 4 km
'ALTITUDE [km]: 35780.77 oy e
i y Inclination: 0.0
'ALTITUDE [mi]: 2223314
'SPEED [kmis]: 307 Period: 1,436.1 minutes
|SPEED [mifs]; 1.91 Semi major axis: 42164 km
AZIMUTH: 19745SW  Res: Unknown
JELEVATION: f51 ] _

| RIGHT ASCENSION: 11h 31m 44s Launch date: Jy 20, 2020

= ' DECLINATION: -06° 46 59" Source: United States (US)

[Local Sidereal Time: 12 21m 425~ Launch site: AR FORCE
| Thesateliteisindaylight | EASTERN TESTRANGE (AFETR)
il SATELLITE PERIOD: 1437m

(ad 3-2) tfettl=o 2= At HE 2Y

+3
YFE £ dHoly, # BAA A= 2014W ARGl &Rshe] 202049
ANASIS-1I YA 2Ao) Aaslqdnt. vt 38 EAYAc R a5 743t
55 YX(ANASIS)S HAT o+ =x HA419]4J0]L} 10

2 NTARIIA SAR S SFARCl AAste] FolM 27E=

3.1.4 $5FEA 714

Uz $FAlEe A9 AgE@uzRel A vt A WA AE
(2009.06.11.E3)=, AA 1334 SFAEZ A3, =2AH% 4F 5 A
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The carrying rocket Unlia-3 was launched at 9 hours 49 minutes 46 seconds:
on December 12 Juche 101(2012) to make Kwangmyongsong 3-2 correctly
enter its orbit at 9 hours 3% minutes 13 seconds after the lapse of 9 minutes
and 27 seconds.
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Launch Mission Execution Forecast
Mission: Delta IV Heavy L-44

Issued: 27 Aug 2020 / 1600L {2000Z)

Valid: 20 Aug 2020 | DURING WINDOW

Forecast Discussion: A pattern change will tum winds o the southwest through the weekand. This will bring an
increased chance of aflemoon and evening thunderstorms to the Spaceport each day as sea breaze interactions
becoma mora likely. For MST Roll Fridey evening, scattenad showers and thunderstorme capable of producing strong
wind gusis are expected. These storms are axpected to dissipate late in the evening, but lingering cloud covar from this
aciivity will bring a small chance for a Thick Cloud Layer Rule violation during the launch window early Saburday
marming. Offshore flow will sirengthen further over the weekend as a frontal boundary moves info the southeastern US,
resulling in a continued elevated chance of shawers and slorms, especially in the aftlernoon and eary evening, This will
maintain at least a emall chance for & Thick Cloud Layer Rule violation in the event of a 24- or 48-hour delay.
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Probabillity of Violating Waeather Constraints
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Weather Conditions Additional Risk Criteria
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Next Forecast Will Be Issued | 28 Aug 2020
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