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A Weapon Effectiveness Evaluation Model for Top-Attack Smart Munitions

Z o of

Minah Kang

Abstract

We have developed a weapon effectiveness evaluation model for top-attack smart munitionst WEEM/TASM),

which is a many on many Monte Carlo Model evaluating the effectiveness of top-attack smart munitions against

armoured ground vehicles. In this model the battle is reduced to a one-sided battle situation in that the target

vehicles are regarded as being stationary and passive. It can simulate the whole attack process of smart munitions

from firing artillery dispenser to sensing and hitting processes after dispense. It can also calculate the probability

of kill of each target and the numbers of rounds required to fulfill the degree of damage in statistical manners. In

this paper, we describe the basis for our design concepts reflected in the model to simulate the weapon

effectiveness of top-attack smart munitions and provide simulation results for an example case.

Keywords : Smart Munition(*]'s &), Weapon Effectiveness(F-7]&3}), Damage Assessment(3 3| 7}), Target Vulnerability

(%3 #HFA), Kill Probability(2732H8)
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Fig. 1. Outline of WEEM/TASM
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Fig. 2. Flowchart of WEEM/TASM
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Table 1. Input data

F4 AR Ase o] B9 HF AHEQ] £F
AREE AEd AR S F7) Wil ZEs
A8E e Blo] FagH, o AR ARE 27
HeiXe WA 21 2l RN E, 28a
oy 7kA] 3] a]lolvt dajFel gk i =E
Yebd #AF Y AsF-EFAMNTE Adsia
AVAL(Assessment of Vulnerability and Lethality)®} 22

& =

FA B4 =7 fdEste SN #FSs AR
2 5 deth olgA JiEE 24 G AEe
Table 29} 72o] Bt 17} gl w9jzte] whal A7)
3 A EES YEe FEE 2Eet) Table 2& A
2 A s izt 0, 45°, YL 0°, 70°, 140°,
210°, 280°= EFA = A vehd
Folot. Azak FA 9 AFVIES 7158 AWM kil

Mobility kill), 3} AH2(F kill, Fire power kill), 7]%5*

4
g

T 2y 24
B w7 =5 > 93 2 318 A (M/F kill, Mobility kill or Fire power kill),
A gz zemen K Kill, Catastrophic kill)Z 1}HD Hl7)32Eo] €}
T AW 7154 G4l Sgol BA ALE Aolw, 3
. I T 7)5& she A BAHw s Jale) gl
PARBESIRe) 37 Z3 =& A ALkd Aol
= 5
;—‘-_i:% g;?gg};ﬁ;;i) Table 2. Example of target vulnerability data
B e R R B DZHe) 0
g 2w usak dAs 1%, k2| ZH°) 0 70 | 140 | 210 | 280
;Jq%;fe ﬁiﬁ Mffﬁ;ﬁﬁ/%ﬂ? ji;n; &l M kill(%) 50 | 40 | 45 | 40 | 40
RS Wg)ﬂ a4 B i};‘j F Kill(%) 60 | 55 | 50 | 50 | 50
Py ‘ M/F kill (%) | 90 | 80 | 80 | 90 | 9
Hopy g | Tig 3 Table 2 3t K Kill (%) 10 | 13 ] 10 | 10 | 10
TZH°) 45
1 2k2| 2t (9) 0 70 140 | 210 | 280
M kill(%) 60 | 70 | 60 | 50 | 60
» 0s F kill(%) 70 | 8 | 70 | 60 | 70
s M/F kill(%) 90 100 90 80 90
08 K kill(%) 10 10 10 5 5
i L XsEte| 25/EHEATIE Alg20|M
| Asge] HEARARY ABHolde wek u
02 A BE R AN, ASAE B, AT g A
(a) IR values (o) MMW values Ak, %2 ©4 ®A} EFP(Explosively Formed Penetrator)
Fig. 3. Target characteristics for IR sensor and MMW At AR o] Foizith BEE WA dAldA e
sensor AAEYIE o] gste] mek WAl Fad w7t g
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Fig. 4. Target searching region of IR sensor and MMW
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F only kill = M/F kill -M kill) 3)
M/F only kill = M kill +F kill -M/F kill -K kill 4
0 1
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Fig. 5. Probability distribution bar by kill level
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Table 3. Example of target survival check on each
simulation(1 : kill, 0 : no kill, MC : simulation

index)

MC | ZXID| M F MF | K Z 3t
A0 | 0] 1] 0 [mam

1 =R 1 1 1 1 |F:1/4
A3 1 0 1 0 | M/F:4/4
A2 |0 0 0 0 | M1/4

) A= 1 0 1 0 | F:0/4
=13 0 0 1 0 | MF:2/4
Az |0 0 0 0 | K04
A 0 | 0] 0 | 0 [mam

; =2 1 0 1 0 |F:2/4
A=13 1 1 1 1 | MF:3/4
A1 0 ] 0 Imas

A A2 1 1 1 0 |F:1/4
=13 1 0 1 0 | MF:4/4
Az |0 0 1 0 | K04
Table 4. Example of effectiveness index

M 43| AlE) 0] MollA oo nptl ol At

ATHE nCi 7| ALALE EHE(%) | AFAICHS | APALELE(%)

WA |04 | 1/4 | 24 | 3/4 | 44| Ny, |29 85

M| 0|25/ 01(75]| 0 25 75

F 255|250 0 1 25

MF| 0| 0 |25]25|50 | 325 100

K |5 1[5]0|01|0 0.5 0
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Table 5. Input Data

1
A
1
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9 : 37.216,
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. SMArt 155 A'5Ete] 4
Arek 1, A 22 7}2@ 1
7 Hp9)Zhe 38.3°%) 88°, AR 29 EHA
Z+e 38.1°9F 93.8°% o= th -4 Tab
F ek Z}A%ETE% o] 173 u AJE
JJrO*o}ﬂ 1 AxEe e
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45°9¥ 90° AFOH **?ﬂiﬂ‘ﬂ l%
ulolzk ggoo) S FEle AAlEE e Ao
olgA L& g 19 o3t AFEE Fh2 Table (P
FEANF o]l M kill 20.34%, F kill 13%, M/F kill
28.77%, K kill 3.58%°]H, #}ek 2¢] 7 u}217}R]
o g 17k 38.1°9 W7t 93.8°¢] sdete A

=

5 7S A2kPE M kill 2049%, F kill 13%, M/F
kill 28.95%, K kill 3.58% o]t}

gt 137 =gk 26 gk A9 AFEEL 4 (1)
< o] g3ty 2] (6)~(9)F Zo] FHoZ AtETh
Py =1—(1-0.2034)(1—0.2049) =0.37 (6)
Py =1—(1-0.13)(1—-0.13) =0.24 (7

464 | Sr=rtAL )83 A] Al1SH Al45(2012d 8€)

m=

Py =1—(1-0.2877)(1—0.2895) = 0.49 ®)

Pron =1—(1-0.0358)(1—0.0358) =0.07 )

olFA AlLtE A YEE Ade A dFT
Ao HEgrt AlEd el 23M kill 37%, F kill
24%, M/F kill 49%, K kill 7%)9} Zorz wdo] m

AH7E AR ol FAAL 98-S AT

Table 6. Target vulnerability data(virtual data)

1ZH°) 30

2E1ZH) | 0 | 45 | 90 | 135 | 180 | 225 | 270 | 315
M%) | 25| 22|20 |24 (30|23 |17 |22
F%) |11 | 13 [ 13|13 | 15|12 | 13 | 11
M/F(%) | 33 | 30 | 29 | 33 | 40 | 32 | 27 | 30
K(%) 304 |3 4| 41232
1ZH°) 60

2E1ZH) | 0 | 45 | 90 | 135 | 180 | 225 | 270 | 315
M%) |33 |21 |21 |20 |29 ]2 |18 | 22
F%) [ 13|13 [ 13|13 |14 |12 | 12| 12
M/F(%) | 41 | 29 | 28 | 27 | 37 | 28 | 26 | 29
K(%) 5151545 ]4]| 4] 4
1ZH°) 90

2E1ZH) | 0 | 45 | 90 | 135 | 180 | 225 | 270 | 315
M(%) | 31 | 31 | 31 | 31 | 31 |31 |31 ] 3l
F%) [ 15| 15|15 | 15| 15| 15|15 | 15
M/F(%) | 38 | 38 | 38 | 38 | 38 | 38 | 38 | 38
K(%) 7070777777

Table 7. Computation of target kill probability

AFEHD AHEH ALER
12H°) 38.3 38.1

gkl Zhe) | 45 | 90 88 90 | 135 | 93.8
M(%) |21.7220.28 [» 20.34 |20.27 [22.92 | 20.49
F(%) 13 | 13 [p13 13 | 13 [p13
M/F(%) |29.73|28.73 |» 28.77 | 28.73 | 31.38 |» 28.95
K(%) | 4.28 | 3.55 |»3.58 | 354 | 4 |p3.58
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Table 10. Single simulation result of many on many

Table 8. Effectiveness index for one on one engagement
engagement(fire elevation error applied) 5D M%) (%) MIE(%) K(%)
A 1002 AlZai0]MofA g TlREH of & ﬁ-]'l 36 24 49 7
1S noi 7} AabE 25 (%) | AADH = | AAFSHS (%)
o ik ) 20 13 29 4
wl| 01 1/1 Moo | Mp=12 7%
A3 38 24 50 8
M 70 30 0.3 30
A =H4 24 13 33 4
F 80 20 0.2 20 ¥
2] =
M/F 64 36 0.36 36 A 40 » >2 !
K| 95 5 0.05 5 A6 40 2 >2 ’
O B2 oz 84F LAY o3 HYS A Table 11. Effectiveness index for many on many
g 79 REP(Range Error Probable), DEP(Deflection engagement
Error Probable)ﬂ AA7] Wil 4] g$AgE 2 A 1008 Alg2] oMol A @ | ngl old
A} go] ZoJET) Table 95 & 2 Z3F o3} BCHE nth7h AAbE =E(%) MMT | AAEE
A QE R 3Lz, ez @Ak HIRstel A5 /6 | 0/6| 1/6|2/6| 3/6| 4/6| 5/6| 6/6| Mpeuy | 1s=1
o= o} & 2 9= RHE 03942 HE
e Al e ‘_}*O‘ e M|8|3[5|5]4|0]1]| 042 18
3k & 1008 ®HE AJEHo)AS 33 Aoo|t)
F [8|3|7(4|2|1|0] 05 17
Table 9. Effectiveness index for one on one MF|8|2|4|7]4]0]1] 053 18
engagement(all error elements applied) Kilgl7l6l110l0]0 0.22 14
M 1003 Al=2fo|AMoflA s nyt Ol&
1CHE nCi 7t AMAED SHE(%) | Aath = | AMERE(%)
wl| o1 1/1 Npean | M=1Y B 4. 2B
M 99 1 0.01 1
E 100 0 0 0 2 AFE Tt AEFE Asee] 3 o=
Az I} E 7teteA AEstE UEY Hried
MF 08 ) 0.0 5 g 9 fqu FeheA 2bEste Frlay Hried
< SR o] Ede WA AU, AsE 54
A 0 0 0 A%, BH YA AR 5 AYRn A5
TR AYAG S AlEF oAt 19 EE v
oso 2 guth mHe] AlEHeld AE PolR IS 2% $ 9 AlEgolAdd BEHZIER AlEY
7] {13 ®BAH Q] Fof FAESY 5 747 6EHi = olde=m A FIF/IE Fdst] AE €€t
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