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Abstract This paper studied the analysis methodology for calculating the requirement of the proper
quantities of Cheonmu Multiple Launch Rocket System (MLRS) munitions. This paper discusses the effect
analysis methods focused on the dissemination of munitions and outlines an algorithm to implement
them. Through case analysis, the required quantity for each type of munition and target was calculated
to achieve the destruction of the desired 30% of the target. In the case analysis, the proportion of each
munition to achieve the same effect under various conditions is presented. If there is no Target Location
Error (TLE) and Mean Point of Impact (MPI), guided munitions can destroy the required 30% of the target
using only 20~25% of the quantity of unguided munition required for the same task. If the TLE and MPI
get larger, the required quantum of unguided munitions increases linearly, but the required quantum of
guided munitions increases exponentially. The use of large amounts of munitions increases the killing
rate, but also increases the rate of overlapping strikes, which results in a reduction in efficiency. This
study necessitates further research as follows: Detailed analysis of the munition effect assessment, study
of the definition of the desired effect, and development of methods for battle damage assessment of both
ground and underground targets. We believe the appropriate application of the methodology presented
in this paper would be useful to estimate the requirement for the proper quantities of MLRS munitions

like Cheonmu in the requirement planning phase.
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Fig. 1. Cheonmu(MLRS)

g SI1AA 53 B P9I B
K Abglel £88%, A ARE 71E0R 207
g, Y5, LARADAR TRl ARt
wobo] 44 4a%e 4a7lgwAe] B4E7lE B9
22 BAEA wHid, 240 e aue
cof 208 AESHE shiel WHoE e

for rlo

HEA L B T M&S HdE S8ty thE 1l
g e B9 LoRAe AARIT 712 S M&S

=2 =]

FEdE FIAAIE SHoR A4F HolE 2
e gtEe] A=) 71 el AMEA A=t
< 227199A 9 FUIAAE I M&S REE &8
sto] 1 B3 245 le A |t 5, 28718
o F7AAE 28714, 8785 S0l =Y M&S
2d 2-8o] Zagt 2% goly 9 wetvlEgh 5
FolE o e FEoR 7S HIATAL 2] of#7]
mzolet. A 71Ee] FAF FIIAA 240l 28E

[e)
=

A
=

248

59 ZAxste] 2 M&S Zdo

Y FIAA i AT 2 okl A
Q7 Hopglol= BTSL vlwA B A7t
7IE AT BA U U AREA 2 97
=Y R7AA 289 BeH S Hof, ¥
9 wofo] dhet ETEY Hof, AAAIYA
A9 HA4 2 ey St

o

2]

qu ot
ol
ok

30
i)

e
o 4o
N
i_i‘
)
IN
e}
[t

o
<t

3

Jo 2 4y
B
2o
é

AT

-

[¢)

N o
S
N9
T
TR
=] o,
[o
(o]
<
o

>,
)
o,
o dl

o
2
u
ya O Kl
AT

e

771,

>,
o
Eﬁ il

T~
© i

i)
ot
by
)
1o
3}

¢

N
il

&3
=L
2
e
2
st
oft
=2
e

e &
e
ok O
U
N
&
gl
oy S

=

o 4
U
e

E
R,

o

- o
—y
=

i)
2

TH12l, 2E7REE AlEEel
AA EIREA AFH13], F71AA

(e}
M
o

T

ol

o R R e
o ore

4 b

)
oo
-0,

ro

A FEE goF avked A7H15] S0l A
A9 A H AR SHieh 2o AT =e
A Bl FARARE HhgE 2 wsfast
Hol =2 S SRt sAteA mdy A+
) HA YA AP ZYAA Bl wA=
TF181%= ATt EZ HF HHEA S
|94 B AH19), 2 9 8§
=85 9 227 AFR201= AU

OEE H:l
ol

H

-0

—

16

32
AR

O

3
%

)
R
H

3

ol ofl of
1o oT,L
by Mo
ok (“Ei
W~ A%
5
2 e

I

o

Sl'.
=
1



e

% oheld wok 20

11:%—

g
®

N

N
9,
tH

g F71AAt dEd

3l A+
g2 F71AA 282

o rlo

ek

o M2
H,

%)
e
N
1)
_E‘.
ol
m1

>
0y

i)

K

i

£ ooX
O

e ool H 0{241 r% E )
!
e o TI:

XF

ol wzt 2 A+= X FUIAAL TdE V1€
F50] AARE oA 7] A F ZEHEE 71H
S AEFelAd 7S Farste] St $4Hos
oY) A aadE APgsh] A%t HES Ale
Al AA LA} e, =20 492 Fig. 29F 2ol A

Cheig wob make WS AN F ol Tds]
9 LaelEE ANSIE, A AL Fo) agast
2ol dag & AW 2Q7S A4S A8 &
o= AAfstarat gtk
Methodqlc?gy ‘ ) Analysis
for munition o Simulation o &
effectiveness Test X
. Conclusion
analysis
Fig. 2. Study flow
3. Efo} AR BN wus
3.1 wiE oino Lo
Sy, el of ARoh 2L Ty ot 20
BA4e 9ig HRo] Watk A, BEE Sejn
ot Bake nelee] Rape 7 ey 24
AAE NF D WS ALH o8 F4s6kaL Qiet. o]

g sl Sio chke AAbAe A8 e 2 AR
of tie 92 2o 20 Sriulelet oEct. s

g 9 wop HuE 9o £7|HANA T
A£0%S BAT 4 9 WHEe A gasi
£, 7o) L83 QI Y Mes ZUS T
3o} BAAA EE BHE 44 gk o BE
o4 ke FAAA0]Y] W] Y Mes BY 28
Al Bzt 2% vlold L wtelEgiEe A9 9e 4
glck. 4% ojzlo] JKs it shelek UBAA, 2874
e 5ol et Mes 2 ATk WAL wAT 4
glous uzd R sross YAY B4 £7
L o] Wasltt

249

A, RS o] Al st
S F71AA0)7] thEo] 7] wof Aask 4
488t 7 AT meo]
ch] BARRS WEdle] BAS B
o nEeTHe thy] wge] ARe Hof £ AY
4Pdo] WALk Flolck. B3, A
TEE oy wnE DA 9 sae
Aok sk,

oleigt o 744 2
AR g GioF AnEA

e o

N o of

L
4
H
>,
]
X
o
H
M,
o
=)
da

Y
=)

jai)

2
H1 o 2oox

oA HetozHE S
A= R A A0t F-HeEk>
Hol= WS Yoy, GPS 5=

glo] WAt Aol el

N,

=2
=
o

=(4’\ition

Submunition ‘i'

Fig. 3. Concept of Cheonmu MLRS munition
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Notations

¢ : Target type (i.e. artillery company)

j . Munition type(i.e. guided dispersion munition)

Z;; * Requirement of munition j to achieve the desired
effectiveness (i.e. 30% destroy) on target 7

nij * Number of units of target ) assigned to munition j

Pij * Ratio of munition 7 to target %

Total munition requirement (Z)

= Emm X ni]- X pij (1)
i,
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Submunition distribution
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Fig. 6. Probability of kill

Notations
Pk : Killing probability of a munition

Pks : Killing probability of one of submunitions released
from a munition

N,’. : Number of submunition in a munition
: Reliability rate of a submunition

a. : Killing area of a submunition

A . Area of submunition distribution out-circle of a
P " munition

: Killing radius of a submunition

Ts
R . Submunition distribution out-circle radius
P of a munition

Killing probability (£},)

Po=1-(1-p,)" )
L P a, T T
where, Py, = =—
i A[) - RPQ
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3.3 Simulation Algorithm
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Fig. 7. Simulation algorithm
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Table 1. Test condition summary

Munition . Deliv.e'r ed CEP Target
type Distance munition (cadius) (Company)
error
20~50km
ided 1 k
Unguide (per 10km) | 0~150m Om/km 3 types of
) 40~80km | (per 50m) unit
Guided (per 10km) 15m
Submunition
Munition | Number of | Unexplosive | distribution | Simulation
type submunition| error rate out-circle iteration
radius
Unguided 500 1% 80m 10,000
Guided 300 0 70m times
Y FRE AT AANES SERokiTiey

(JMEM : Joint Munition Effectiveness Manual)2 &
£ 5 o, HeFA7t AtEl=nt A& 7MY Hl
oJelE AJAdste] Table 29} Zo] H&sGict of7]A
BMP¢} BRDM2 7t mdgos BMPE HTd,
BRDM2 253 ZHrato|tt. RL(Rocket Launcher)2
HIALEE, SP(Self-Propelled)= AFEE 9ju|sic,

Table 2. Submunition killing radius

Mechanized vehicle Rocket Artillery
launcher
Light 122mm | 152mm | 122mm
BMP BRDM Vehicle RL SP SP
1.4m 1m 2m 1.2m 1.6m Im
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Fig. 8. Target size and location
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Table 3. Munition requirement (¥; ) with 30% destroy

desired
Category Target type (%)
Munition Delivered Mechanized company
.. | munition
type (D | error BMP BRDM | Light vehicle
Om 52 99 28
50m 55 104 29
Unguided
100m 68 128 36
150m 85 161 45
Om 13 24 6
50m 16 31 8
Guided
100m 48 93 24
150m 325 600 152
Category Target type (1)
Munition | Delivered | RL company Artillery company
.. | munition
type (1) | eror | 122mm RL | 152mm SP | 122mm SP
Om 34 20 48
50m 40 24 57
Unguided
100m 61 35 86
150m 99 58 141
Om 7 10
50m 10 14
Guided
100m 35 20 51
150m 1,127 700 2,021

252
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Fig. 9. Munition requirement with Om delivered
munition error
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