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ABSTRACT

We analyze the combat effectiveness and efficiency of the firearm weapon systems with stochastic
simulations approach. Such combat effectiveness and efficiency are related with the precision of weapon
systems, but the precision varies greatly depending on the projectile guidance method of the weapon
system. Thus, this study conducted a stochastic simulation based on a mathematical model considering
different projectile guidance methods. The simulation was designed assuming Counter-Artillery Fire, which
is an important battle that must be successful in order to achieve a firepower advantage in the early
stages of the war, and is suitable for judging the combat effectiveness and efficiency due to the precision
of the firearm weapons system. Combat effectiveness and efficiency are judged as the result of damage
probability, damage type, and desired shooting frequency, and damage probability and damage type
represent combat effectiveness, and desired shooting frequency represents efficiency. The simulation
environment deployed and simulated an enemy artillery unit with a size of 1,000m X 750m in the target
area (6 guns), and applied the kiling range of each firearm weapon system. For the description of the
damage, the mathematical models Carlton damage function and the cookie cutter damage function were
applied, and Monte Carlo simulation was applied to simulate the uncertainty of the battlefield. The results
of the present study can be provided basic data to effectively operate and plan the firearm weapon
systems.

Keywords : firearm weapons system, monte carlo simulation, probability of kill, carlton damage function,
cookie-cutter damage function, counter-artillery fire, combat effectiveness and efficiency, precision
of the weapon system, projectile guidance method

* (First Author) Korea Military Academy, Department of Business Administration, Assistant Professor, 4348901@gmail.com,
https://orcid.org/0000-0001-7667-0746.

** (Corresponding Author) Korea Military Academy, Department of Mechanical & Systems Engineering, Associate Professor,
jonghwan7028@gmail.com, https://orcid.org/0000-0001-6962-4389.



(¢]

120 MEZEAT Hod M1z

r

I. &

FH gAlob—¢-Aetolul A 2022)1 & F3l A stEFIIAAL] e FaAdo] oAl A
3 Qlnk g-Agto|vh= Aot FAE QIS ZRE AAelA oelgs Ao, v= T2 AW

O ZHE Adike 24 sEFIAAE 8ot ARE Ame] dEE AA A o+ 9l
UTE23) o Alel= AAL] Fuj7t AR G FA FAlolA FIIAIAIL Al g el Zwket A A ¢
Alell whet -9 o k= e ARSI A F7IAAS] AEAEL FIAAY] A4 A
= A3 = 8% eoln, AT a3y a8 GAsH sk Aol & ¢ v
(e.g., Gouvela & Borges, 2023). 5, obr2 AUstA A4S Aoz Fr)AA1e] XA (I}
A #ed ) FAo APAeR dAdsto] AF adS =Y T Aa, TS AR
el i ¢ e AWM, AR T)e FAAA o] ZEA A0l T 4 A

A= eAob-¢Aeluell M TE =Y
Fohol e 5 ‘3}711 Z*%El*?l w ‘3}71 <1sl %171;4]74]«1 AU Aol 9] S ]l

o ox
>~
2,

re
rO
-
2
o
—d
N
é{
)
)
1o
o)
e
ol
K
o2,
g
ol
o
o,
Ao,
24
-0,
it
o
rO
ol
o
~
do,
oy
)
s
)
P
~
u)

X e
1%
fjo
™
O(:)l:,!
_°|L‘
37
aw
=
e

)
>
>
o
flo
2
Ao
i
N
=
il

<l
R "
[0 &
o
o, ﬂJ[O
ST
Lo
= o)
i
[e] off
(=
Jii ™ o
X -1m
o\ o
o
- 8
=
o 3
B =

X of
ro

12
=

% n

T o>

—~ O

O ok oo Hn fob

o

e

z O
T
o2
Moo
> l.ﬂ

o
N
%0,
o
o,
[
o
o
-3
>,
e ol
2 H
-
rr
0
=
o
[‘ﬁ.’z
>
4 1o,
e
i)
>
me g

re 4
rQ
-
rlr
o
o
[
1o
r_lo-‘(l
>
o2 ﬂﬁ
o =
oo 2
[o
&
r
_O|L
2
=
H
&
o
ol
H
o

[0
ol
2
Mrow
Y
olf
ol
=)
e
N
g
X
jg
ﬂ
oX,
flo ¥
=)
2

ol
ol
=
Mo
oo
ol
ol
=
0
rlr
-
~
__)&‘
)
2
e
ik
ol
[o
7
g

Lok
it ]
Kd)
=y
%
Jo
oflt
o
K
=51
o
="
)
=
:01:4"
o,
it
flo
(T
o
S o
ol
;‘; r

(Carlton Damage Functlon)ﬂr F71AH
7] 3} &~(Cookie-cutter Damage Function)& AHg-3ll 7-3tH, 3Jall432> =3 (Driels, M. R,

1) Hrlol 202 22 4 $Taol) 5 7]0] 92 nalelR F5Ek ARG S5 5 AW 23S 7ieehEA)
Al oF=re) Aol o] 24 2021 108 BAlopE §Aetolt el tivtil e ATAITIEA s g
Fel §71e A ARdeR ojofx A ik [vlop A @l Aokttt A4 (2022)

2) AFF, A2 WA 0% AYAAA sfelnt H,
https:/www.yna.co.kr/view/AKR20221009037200009%input=1195m( 3% 2022. 10. 19)

3) YIN, “¢-=Zeoluf A& vl 3714 715 AEslst sfolupr,
https.//www.ytn.co.kr/_ln/Ol04_202303020520378361(%51‘2: 2023. 3. 2)
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BeA, ) vHS NEE SR Frol S4eki glol AU D F - WS R o
3) FTol F7b SQHAL T 270l mek A5l FF5EA ofipolth RA ] w3
5714 SR AACES 2% FHA, AR, AEA, okie s, Y W BEY el 2
of S4H AN Y - B AT YOPE AR} AFAo] we} 7 A4 2]
A WL BEE 5 ol

404 =744 £ 4
FRHEGMITY) - 7P AWl FRE FEE ARESHE SARE
] 6 e Al 7 A=A T(PGK : Precision Guidance Kit)o] &zt ¥e-&
aE oMlee | AHEshE SaE
ar YA
SRE OISO pe oo e g
AAHF=Xe - AEFEYES AMSSle AL
(M982) AR EARS A xeEn AU e §
- GPS(Global Positioning System : 2% FA|AY A|~E)e}
A GE AR 2HE INS(Inertial navigation system : A &HA=]) 7} F=2td 42
(M142 HIMARSY) = 2AA2HE

- AEFEEEY AEE v HARE 9 SeE
- GPS - INS, EO seeker(=CCD(Charge Coupled Device) seeker : % =}33-8}
A S ALY A 2 E eH7]) 2 IR seeker(Imaging Infrared seeker : 2194 ¢34 g 7))
(Spike NLOS) A AR vAIA =
- Aol b ek, #E Y 5

2.3 BTG SHETAAA A 2 B4

Table 101 AAE s=HF71AA1S] Al 2 54 T 7P 722 2ol A3 7H ol
AT HAS FERA G Ve S A aA S e, 7Y 7ol
PAFAA] 2]l HEARA] B AR A of] 3 98l o] A efw o] Qlof, 11 7]=A] THA| o
oIgt §77kAI7F 7HE kel & 4 Sl AURE vAFY A AR ARpgE 2 GPSe &gk #H A
@ ZHCEP : Circular Ellipsoid Probability)7} 1m %
TE BAEHA S Qo] gr)F e w T A% wAFIAI A8 (Spike NLOS) 2] ALA]
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4) HIMARS(High Mobility Artillery Rocket System : 114715 XH ZZIA|AE]
5) NLOS(Non Line Of Sigh : H]7}A]4))
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<Table 1> Specification of firearm weapon systems

Guided Rocket
Non-Guided Guided Howitz S Guided Missil
on ‘u1 Guided Howitzer il owitzer | , M142 HIMARSY il ssile
Category Howitzer « M1156 PGK? * M982 : . System
+ MT779) Excalibur® | Guided Rocket |, gy N 0510
System
(Chunmoo)11)
Accuracy 2m
(25km, 139m 30m 4m 1m
CEP12) 15m
Penetration
Destructive | Explosion after penetrating more than 50cm by | performance of 900mm armor
force free fall energy 60cm concrete penetration
(Unitary Rocket)
$ 168,000
Price (€) $ 800 $ 10,000 $ 68,000 (per 1 rocket) $ 210,000
(per 1 shell) (per 1 shell) (per 1 shell) $ 40,000 (per 1 missile)
(per 1 rocket)
155mm . . ..
Launcher artillery 155mm artillery | 150mm artillery Rocket Missile
GPS/INS guided,
Guidance | 0 vided | GPS guided | CLYINS 1 (Gps/ING guided | Flectro-Optical,
techniques guided IIR seeker
(homing)

6) A1, “pEbA e EAE

https:/www.newsis.com/view/?id=NISX20221010_0002042507(73 A<,
717, X' e,

AN

M777 SARE 5 A7) 5ol

2023.3.13.)

https://articles.janes.com/articles/Janes-Ammunition-Handbook/1 55-mm-M549-and-M549A 1-HER A-projectiles-United-States.
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2 Kl %71 xﬂﬁﬂﬂ 7%1 %l% LFAEF(HG ek apo] v At M9 o

ol Agdrth =, F71AA7E 7L Qs AR 22 R5A0] e o] At (ER) 4
T2 vehdoh g2x)do] A s, @ x A 14 7ke] Ay} daigrel v E vsgE
o] AkEE o] BA 3} §HAH 2] AP} ke dsigE AX Ak dejgtEe] AtEE
wl, o] BARAe] Q3 T AdEAr BAs, deavhs THYsER e o
HAI 189 Algeoldo] FRE L, AlgdeldE wHAddste] Fus itk HF AegEt
g AP, el E Fughs AEehs Aotk ofF Al Al vsSE VR, 2
AR AFadHdst a8de ddshs Vo ARATel el weh A 9e 3R

html(F Y, 2023.3.13)
7) Global Security, https:/www.globalsecurity.org/military/systems/munitions/m1156.htm(73 21, 2023.3.13)
8) Wikipedia, “M982 Excalibur’, https:/en.wikipedia.org/wiki/M982_Excalibur(Z1 4%, 2023.2.28)

9) Wikipedia, ‘M142 HIMARS’, https://en.wikipedia.org/wiki/M142 HIMARS(F Y, 2023.2.28.)

10) A|2AKIsrael Rafael Co) #5741, https://www.rafael.co.il/solutions/spike-nlos-6/(71 A8, 2023.2.21.),
EDR(European Defence Review) Magazine |37,
https://www.edrmagazine.ew/rafael-unveils-the-spike-nlos-6th-generation-missile(7 2, 2023.2.21.)

11) Wikipedia, ‘K239 Chunmoo’, https://en.wikipedia.org/wiki/K239 Chunmoo(7 4%, 2023.2.22.)

Dong-Hwan Oh & Kwang Sup J0o(2022), “Methodology for Requirement Analysis of MLRS Munition”,
Journal of the Korea Academia-Industrial cooperation Society, Vol. 23, No. 11 pp. 247-255, 2022
T2~ YHE, http://newsimpact.co.kr/View.aspx?No=2582934(71 A, 2023.2.22.)

12) Wikipedia : In the military science of ballistics, circular error probability is a measure of a weapon system’s
precision. It is defined as the radius of a circle, centered on the mean, whose perimeter is expected to include the landing
points of 50% of the rounds. https://en.wikipedia.org/wiki/Circular_error probable (7324<, 2023.2.17.)
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Applylng Errors to Monte Carlo Simulations

Aiming Ballistic Random
error error ETI‘OI‘

Selecting Weapon Monte Carlo Simulation Analysis of results

error

Create random |mpact points within the
range of the projectile's impact distribution

A
Mathematical model (damage function)

Insert impact point, distance between targets,
kill radius into the damage function

Cookie-Cutter l Carlton |
Damage Function Damage Function

Calculation of probability of damage , type of
damage, and number of shots

1 time simulation

| Repeat simulation to apply mean value |

<Figure 1> Concepts of experimental and analytical progress
3.2 F3lEE 9 Falkr

RS Foto] st AL HEdS wdsty] A8l el 4l 18 E-E (Probability of
Damage) 2} 3] 3H(Damage Function)E 7 o] stk Ak 7} 322)& &Fal] AR QLS off, WA
o] A Ho] FA O EFEH Arht WolA k= 40 HlE T 9 o] At S,
HARAZY 3220l 7 A R RPE e 4]0] Q= J3f] s Aol Am, ©EA| o] 1A 0 2 E T}
b dsEgEe] wrkal st FIAAS] Y-S dagE s A skl ol
o, JFES F7IAAEC] 7 Qs a2
FE FNAAL] e F2A4 6 dsE J@ T e g gEo]
o} 1A #7138 8H(Weaponeering!3)) ol A=
) wzol vt Zggte s dagES

Frlan B4 Al ashs 24 149 1S 7|22 /3 14 (Hard target @ A}, &3}
2} 53} o] At Aah) 3} v A (A7) F A (Soft target : g vz} AH] T3} o] A3t vl
A2 o2 -EStH(Driels, M. R, 2004). 434 ol tigk 77141412 A9 s ddet 4, F
71AE  F) &g (Cookie-cutter Damage function) €ilglES ALsta, (1) Zo] FdHso}

P

13) 7158l Weaponeering)> Weapon} Engineering®] o] 2 F7]12 345 AAS: EokE AH & (£3]) Morris
R. Eriels, 2019, Weaponeering Conventional Weapon System Effectiveness second edition, pp 1. 5715 A8k #|&6k=
“Weapons EngineeringZhi= THE 2Jm]¢] 8019 (F4]) Wikipedia, Weaponeering : Weaponeering is the field of designing
an attack with weapons. It is a portmanteau of weapon and engineering. The term should not be confused with weapons
engineering, which is the actual engineering design and development of weapon systems. (721 : 2023.3.8)
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(Driels, M. R, 2004). 21(1)& €213} 324 7ke] A
EAfstaL ol glel= EAHA Fes ofwlgith Wb 4
(Carlton damage function) @18 &S 483l F7
Ao zHY 224 ke Aol wel Wslels A JEE At ERE 19 “?}‘:]'(Dnels M. R,
2004)(2} (2)).
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dist>  dist?
O ) @)
LA{ LA,

Pz, y) = exp(—(

glel 2 ), @lA dist, & WAL @AAH O ZIE BAA ) £ OVAAYR dist,
Erre] "X RE B £ o] AA ] F vtk RS AP Y- (FEH UF)e]
AR AR -0 Al avks A edrr AEs] 918 58 Az AR
A9 FEHoRRE AARIA L FANA Aeg dulshe, B AT amE AAEATH
Figure 2t WA 4 - % 3047 Sabalsr 24 Abole] 53 - 4 o] AA ] 9] A
& BHSATE L4, & T APFEN] F AN S ovisie, 4, & & AR 4

1

B

X: axds of Range direction - dist, © Horizontal distance between projectile impact point
i Ay (Lethalarea) & target
diﬁ—% L4, - dist, Vertical distance between projectile impact point &
! Y : Axis of Deflecion target
L4y direction + LA, ' Horizontal dangerous range of projectile
+ LA, : Vertical dangerous range of projectile
* Shape kill radius : Ellipsoid

Ballastic Impact point

<Figure 2> Vertical and horizontal dangerous range of projectile, distance between projectile
impact point & target
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Eake e A BRI W AmE Z1EOR dm olvjo] BAAY} BAE 98 A sl
FAAY ANGFE A G W 4mE Yol 91l WAL BHE F9E FAAA 2
AL A8R ZEAARFE AT 5, 0] A9 AN BES Ve BIL
zel5] 918 ZEANGFS FAAY FueFe BTl A gk

3.3 AlEdleld W

= A7 7 SEF7IAAY e SN VIdee B S APATHFAIAE U2
= kA 9] FRIR A S )7 ALEEY] 98] EH 7S 2 3 (Monte Carlo method)S #8181 0.1
i W2 e 29l (random) W E FES] B G54 Aagke APAoR AEE
TAE A FAEA Earg]EoltHBinder et al., 1993; Bortz, Kalos, & Lebowitz, 1975). 5
&, S F7IAAY 5 SN Vs 22 AR E AT 7P skl AR e
A AR G s EAE ¢ Qe EEHTVREE e B URle R #gditt

AEAYNE Bz 249 vegEdt o velay el Bod AHErE d7sFlon,
o FA= HFIAAL By 9 a8Ae Rt vegES avdS rleta, 2 9
gyt GAdoll Bas A s 84S vl EHTER Wl 489 A EAA
& 34 #A5A HAskE A5 4H0,), BA o 2R AEA A 224 H0,), AR 9

i = RN, 5 A7 eAtE
aEgon, FAT ¢ Qe Aol ol LA O] 'R %4 T4 0 AbxTE vehdnh
F Al 7123 AT, 2E

AHAS] A 91 9F 'h A B (A 1 WAL ' 2 7 A
e g S Agate] ¥ a8 &5 (Probability of Kill, P& AHE3Sth vaighs(Ades) A rol
A9 &f-F8ES 4714 F-E3cH(Table 2). 533 (No damage), 73] 3l (Light damage : 4
=
=
3

b

=

2 %
A A FE8) A ZAIE U AL 7hs), T3l (Heavy damage : 341715 243, A 711 W
e B7h 18l AT (Destroy @ A4 3] EE7H(Kim & Ahn, 2020).

<Table 2> Damage probability (Lethal probability) P, for classification of damage types

Damage Types No Damage Light Damage Heavy Damage Destroy
Ranges 0< P, <01 01< P < 04 04< Pr < 08 08< Pp < 1

I

3, tge] ulAle] olalo] FdE AbETNElAahE Baler] dd, 4 ()3 2ol AE

2 AET nd AAA BIRBE AR A,

rlt

o]
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7 FEEEEE
1 |dle® A4 1 54 6237 235)
2] O T E
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5 Al 443 : one to one (1:1) E}4
T WE Am U] 43 AAR RO o B

A2 1@ Aed AFEAA AF F AAAA |G, o] AAAA

L

the o= AlEdoldel whdE 732 1) 9] A%elA 1,000m x 750m &3+ 27 skaL
7HA 8] Ag)(AAR)E 20Km, E4 3 342 50mz A AT 3H -7 A Al ] AR (£ &
R, FEAD 5)9] AW Sl Table 101 AAE Aoz ARGslglth ok, AbA =
Foiel da Fimel ek of A ot s WSS AU E 2% 36}
F3 27180 PEFE 1002 (F-FI BARIE 3007H4] @)= K eskgict. 2
30314 HeYskglan, 7k 308] 9] AHE Batste] 7 g el g, vl
skt

=]

e rlo mo 1 do X

A el

V. A8A% / £
4.1 AFASCLAA AT, 318153)

oA Aoz A4S 98k AFE AR 959 10 64HE, 8AIY 17, 1.9GHz 7470

15) Al AR Al Ak or e Fo SEAAE ssh] g6l thatEdo] ¢4l Al
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CPU, 8GB RAMo|t}. 278w ool iko]| M (Python)6) Version 3.9.1601, IDE(Integrated
Development and Learning : 370348 Al gk 2218 o 8| A0] ) Spyders Ak
3ok o FR7E SEF7IAA Y] AdS vigste] 149 A E@gE)d 9T AP
TE A=, EEA G AR S AlAstste] &8kl thFigure 3). 18712 A& 9 AlHE
glo)d A 7t 6§«] 1HA 798 Hx 3222 A 9)A], 2= ZF 7| AA L] Al 54 0]
P E HJHof Efﬂﬂ*‘i “Lﬁoﬂ «]SH AR AR ] REA RS LERdIT o] ©RRA S &
2 23X A =

] gt

Figure 3-@2] Ff= SARERE] AR A} &1 5025 300) AH 9] a3tz 93| OVJ(%
&), eduta]) o] v 2242 670 T 27/holvh Ad ' ARl Qshs ] dlEl
TEEekA] Fepglon, /Aol A - 6f - 2 - A AbEEO] Qlth e AR
AR 26KmelA B eh= AR 34 A7E 139me| B2 BA A o) Ab2 7t WA dEbhd
glor® gAY 374 gHAo] e7us ATl aasdo] mfg Hojxich

V -l> g
]

AN
5%

Enemy Artillery Unit

0 00 00 00 a0 1000
X (m) X (m) X (m)

(D Results of the firing of Howitzers with non guided shell (50 shots per 1 unit)

Figure 3-@+= TS+ FARLRIRTE A 8tA] WA (Z8H) XA 7HA] fEshs M1156 JU %
AIHPGK) &2 28hs AMASH Aitoltt % X vlasto] gEAJo] w2 WAMAE £
30H(E 180 AHA S RE BE A tal] T3l o] o] Yebgth e A 3E B Uy

¥ e A veht Al 24 g4l Agtsitha & ¢ Qi

r_ﬂ o_u

B

16) Wikipedia, Python is a high-level, general-purpose programming language. Its design philosophy emphasizes code readability
with the use of significant indentation. Python is dynamically typed and garbage-collected. It supports multiple programming
paradigms, including structured (particularly procedural), object-oriented and functional programming. It is often described
as a “batteries included” language due to its comprehensive standard library.(7144%, 2023.2.17.)
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0 200 00 0 800 1000

600
X (m) X(m)

0 600
X (m)

@ Results of the firing of Howitzers with guided shell (PGK) (30 shots per 1 unit)

Figure 3-®2] M9O82 AL X e GPSERE ofgl, INS(TA I HAA) 714 A gEoz 4
Aol o IAtE Erbo|th AAA Y 79 5EH(E 30 AMASke] 14 67 Bl 9 e
sty g7t yebsit) & AU R 54 AMAANE 15 o] AR Rt

27T

of A& Qs Auu AT EdHQ HETIIAAZ BEE 5k

Enemy Artillery Unit

0 00 00 00 800 1000
X (m)

X (m) X (m)

@ Results of the firing of Howitzers with guided shell (M982 Excalibur) (5 shots per 1 unit)

Figure 3-@2] 7-9-, M982 JH-F X8} 5UsHl GPSe} INSE HJH L5 ZAAAFE]
AAATLE 1]F2H@-®@), FAH@-®) 2.2 T3] AdS Atk YU FE2 A A Y
FExE I Sl FsARE 2AL WEE gAY SHeA ko] AEe &
A2 BEEE 324 B84 Al Ade 345 dolthln) Add sy, Adis ZAANAES &
2are] AbA o R 679 wAo] BF Fuk i Tt FE Tk A AURE ZAA Al K239
(A2 AHAAH@-0®), T/HE CEPI®7} 15m= W)=tk M142 HIMARS 5.t} 4 g4J0] tha

B
ong Lo wsgE B A o B AZge] Wasi,
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@-@ Results of the firing of guided Rocket System (M142 HIMARS) (2 shots per 1 unit)

00 600 0 00 00 0 800 1000
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@-® Results of the firing of guided Rocket System (K239) (15 shots per 1 unit)

Figure 3-®] 29, B4 2 424 Frudon $Ees Juin v Age A7
WIS Rk, A9 SR AAE 93 Im FEOE 44 YRR ol Y 1% A0
2 e 4ol sk 9 w4 9] A7 A dolHPEAE Tl dHE™, GPS 9 ¥4
g7zl HgHo] ¥4 3Km FA7MA @ARAZE v]dska, CCD(Charge Coupled Device
seeker, A4 38H) o]y} [IR(Imaging Infrared, 2 214 94 Fall Ab7l 7)) 8ke] 34 g1 $of

EAo) WFE WA BAAE 23T 5 vk 3, vlAde] B4e] 33 ubx CCDU IR

800

600 400
X (m) X (m)

X (m)

® Results of the firing of guided Missile by Electro-Optical and Imaging Infrared (IIR) guidance
(1 shots per 1 unit)

<Figure 3> Simulation results by Firearm weapon systems
Note. target location (left), impact points (center), damage type (right)
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<Table 3> Determination of optimal firearm weapon system with combat mission type (examples)

Types of Firearm Weapon System

Types of Combat | Howitzers with | Howitzers with | Howitzers with Gui(éed tfe{ocket (]jdeeI()iSrmIs;lSle
Mission non guided shell | guided shell | guided shell |\ 42y§mr/}lARS i FOR
(MT777) (M1156 PGK) | (M982 Excalibur) K239) ’ (Spike’ NLOS)
Combat Mission 1 v 4 v v v
Combat Mission 2 v v v
Combat Mission 3 v
Combat Mission 4 v

<Combat Mission 1>

- Type of Target: Soft targets(Infantry Units)

- Target Status: Scattered/on the move (Target
area : 100m x 300m)

+ Desired level of damage: probability of Damage
70%

- Considerations for Mission: CEP, speed, cost

<Combat Mission 2>

- Type of Target: Hard targets(self-propelled
guns)

- Target Status: Targets in roofed position(size :
8m x 8m)

+ Desired level of damage: probability of Damage
80%

- Considerations for Mission: precision, destructive
power (penetration)

<Combat Mission 3>

- Type of Target: Hard targets(Armored Units)

- Target Status: Moving Armored Units

- Desired level of damage: probability of Damage
80%

- Considerations for Mission: precision, destructive
power(Penetration)

<Combat Mission 4>

- Type of Target: Hard targets(a long-range
artillery)

- Target Status: Targets in cave site on the back
slope

- Desired level of damage: probability of Damage
80%

- Considerations for Mission: precision, destructive
power(Penetration)

Note. +/ indicates available fire weapon systems.
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21) image : free image

22) image : https:/defenceredefined.com.cy/rheinmetall-and-northrop-grumman-strategic-partnership-for-precision-guided-enhanced-
range-artillery-ammunition/

23) image : https://ko.wikipedia.org/wiki/M982 %EC%97%91%EC%8A%A4%ECYBI%BCY%EBYA6%ACYEB%B2%:84

24) HIMARS(High Mobility Artillery Rocket System : 11&7]% XX ZAA|AE)

25) NLOS(Non Line Of Sigh : H|7}A1A)
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