TEMNES
#2508 HIR
2008% 3R

ol - T

The Optimal Allocation of Aircrafts to Targets
by Using Mixed Integer Programming

Dae Ryeock Lee* - "Jaehwan Yang**

@ Abstract m

In recent warfare, the performance improvement of air weapon systems enables an aircraft to strike multiple
targets on a single sortie. Further, aircrafts attacking targets may carry out an operation as a strike package that
is composed of bombers, escort aircrafts, SEAD (Suppression of Enemy Air Defenses) aircrafts and etc. In this paper,
we present an aircraft allocation model that allocates muitiple targets to a single sortie in the form of a strike
package.

A mixed integer programming is developed and solved by using a commercially available software. The new model
is better than existing ones because not only it allocates aircrafts to multiple targets but also it models the concept
of the strike package. We perform a computational experiment to compare the result of the new model with that
of existing ones, and perform Sensitivity analysis by varying a couple of important parameters.

Keywords : Aircraft Aliocation, WTA(Weapon Target Assignment), Mixed Integer Programming,
Strike Package
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FE2 AA) dF HE BN AT FEY P,
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P5Go) Fo 2 Y 4= Qi pE) = 347 9
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8 ggolth p9), = TA7] AU} dFAYY]
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P(L); = PSA; PSG,
P(E); = {PSA; + (1~ PSA;)/2} PSG,

P(8); = PSA; {PSG, + (1 - PSG,)/2}
P(B), = {PSA; + (1 — PSA,)/2}
{PsG; + (1 - PSG))/2}.
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+ P(B); BX;] A;.

£ A7 EYdAE 9437l dAde daAd7]
H SAAA T EgH7] Aol ol ojgt
&4 H&E agsteol gt d5r)= F g
FENR 1A AHAAE olFu, AIM-9 2¢F
AIM-120 442 F33itta 7Pgentd olaA$
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T &4 vEE ngich 43719 A
of AEFES THATPH Folxe} o] FEYH

3 Ul "Hdle 37 & 43 wepx gapd &
Atk B dApoAE 2z ARt T3 g
A& PACAF Instruction 21-202[32]1& #xdtdch.



EC: 437] A7t F71E908 de] b &4
-

sc: AgAY7] Azt F7HEE WY g
&4 H g

BCc: 937] Aigt dIAYY] Adrt 2715
g WY g &4 e

ek AA FHo] @3d F FE1 ol o
3 % &4 HEL et 2o

7C =Y [(1- (L)) X, + 1- P(B))) EX,

Jjed
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Subject to
3 P(L); X; In(1

7T,

- P, )+P(E) EX, ln(l—P )

+ P(8), 8X, n(1—P,)
+ P(B); BX, n(1-P,) < In(1-d,),

t:1’2’...,n

L + E+S8+B <1, k=1,2"s
Y, X - 100L < 0, E=1,2 s
j& 8P
Y, EX ~ 1005 < 0 k=1,2 s
J €SP
> SX, - 1008, < 0 k=1,2 s
j €SP
Y, BX, - 1008, < 0, k=1,2,-s
&SP
Y X —2L =0, E=1,2 -5
J &SP
Y, EX, - 25, =0, k=1,2 s
€SP
Y, SX, 28, =0, k=1,2s
J €SP
> BX, - 2B, > 0, k=1,2 -
je Sh
Y, X+ EX + S8X,+ BX, < ADBN,,
i ARy,
f=42 wa,9g=12-h
X .EX;. SX ., BX, =0, BF

, FA7I20 FAE FAANEL k7 A=A

L

- o

K|
o

—_

<

—

sy
=

, AEsA] god

$77] Aost 927 Aoz T4
FARYE o} A5
SEERIELE

#47) A% 3AY) Az 24

ARG k7 AT
SEERLL

A7), d57], dEAH] g 4=
THHEAT k7h dEEE

, A o

>
off M
ta
o
rlo
[
Ru)

f

K
)
N,
H

S 30 oo ot
£ Rodo off 2
)
b
_OrL
rlr
o
ok
N
e
o ol e

oot of
&
ol
h
)
£
il
o
-
oXx
ek

o

1
&
1o
)
ojo
N,
ithd
B
Mo
i

2 goie 337 ¢
$317] Sl3te] mYge 7



66 oo - pA

2 )
49 BARSAE) 9L AL La2E WY

) éﬁE]S %‘%o 7

1 B3] YRR 2E % AL YYAE E &E TAANAE, A4 Ry 2 %, 7]
Mo 387 3R ARE AR vag} g, ZFNY ¥ § oA 71A7E e S5
a9 n FAT geke 937 ¥REYD T B ATdAE 4386l A48T ANY 2R
A7) Aol 437] At dlFAYy) Al F SEES 1ozt 7P gk
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41 Mg st 8 X7 #4 2>% Ao
411 s ax B4 4.1.2 37] vlg £4
Assignment 5 % F37) & Wk 4 12 3 $3718 $dahen doN B uge A7
AsiA AL FEQ P = BHAESE(PL), M) 2 Expule)] o8 2AHAE Brle] 8
FRFEE(PR,) 282 T 777t BH ¥ S0 87 &9 A0, F)9 uksg vz %)
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e &4 N8 3717 43908 0 B
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o2 oFolAm olo] YL VAT 22F
& 2 A5, 9, 99), BARFA 413 EH824
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T e #4 1 E4 2 #4 3 ®H 4 £45 ®4 6
MK-82 (6)” 018 026 031 041 023 022
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GBU-10 (2) 062 0.26 061 043 061 043
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