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Mine sweepers are often discussed as the first
implantation when unmanned vehicles become an issue
in the Navy. Considering the fact that the explosive
ordnance removal was the first example of unmanned
equipment implantation in the military, the same logic can
be applied on the ocean side that we can minimize both
the harms to human life and equipment losses. MCM
operation has been studied using TSP and VRP, but
resource allocation has not been used to express the MCM
operation. Also, considering the concept of Mosaic
Warfare which can be represented by distributional
operation of sub-missions of a platform, the urge for the
study of future warfare is also increasing. This study used
resource allocation through optimization method to
express MCM operation in mathematical model to further
study operation of unmanned vehicles that could be
acquired in the future. | hope this study can be a linkeage
to a study of the military operation in the future.

2|4 3K Optimization), AFAF 2 (Resource Allocation),
off Z=(MCM Asset), ZAF0| 34 (Mosaic Warfare),
QI27|4|A|(Unmanned Weapon System)
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Fig. 1. Comparison of a conventional platform and pro-
posed conceptual platform

N

> ood P 2L dlo

Ao dEl= A tean, 23000 A& AIZE
tweep® EHIL S W noder} 17]2HE 9] x| 2714 ]
Abah ol AFARO] B foan + taweep i TS Al HE
Lslojof QR E 44T 4= Ut NodeZ}t 270
9 1S Y E AF7HA 9] A4S 5 S
E A 2X (tsean + toweep) & A17F0] E 5, v 2}
AZ 2Xtscan + tweep™ tscan + 2Xtsweep B T A= 7t
Az EY AT AESHH 22 JAFE 3T
T U= Aot o] Aol A= ] A3} Ao A 9] &
FEE JF37] Y5f time slices AFE3F o™ o] H
A b9 7| 24%1 7FY A a8 sto] o] A+
o mdla st

E

+ Foldl B e LE Lysjojof strf 139k 4

9% % ek,

=k,

© A AN BT S Y ERES FAA 9o
o] Au) o] EehEo] e Lk glol o] o3
CEELRS

© 27l Sl vt ol Ak A o] 5
o Az EE Hefol whet JoE 4 9o ol
L= Hlo] 2] o} Aot

© ZHAN L BAEL LSy AREE uE
o Aupel oo whet getAm o] o] Zo o
CEEERS

Journal of the KNST

KNST

* Time slicee Y99 &8 A7+ Sot 7+ 1

Aol E= A|7H2 1 time slice

e
)
o
ot
i)

32801 49 @ 5o u Y

3.2.1 7%
4 0)-4 ()= 2FR5 AYAR AEHE AT
== ®EsHL A
t € T (time slices) €))
s € S (sensors, equipments) )
r € R (resources) 3
j € J(tasks) 4

=
%]
fr
2
>
H
rr
o
e
it

she 7l ot
322 Hol&
4 (5)-4] (8)2 EHTe} AFANA A 4
A=drsQd g EolE 4oz BHSAL -
SjsVj€eJseS (5)
B VreRseS (6)
G, VteT,je] @)
C,VseS,rer (8
017 A, Sji= AL A fH17} 2 P st A
TS A5 AL, P EREC] 4 AA AR S
283t AREE Yehdt bgog G,k %
HF2 sdotes b oA ANHER 42 5 U
o]5olH, Cy& 479 A/ AH e} ERES &
St ol Y Q3 H|-golth

323 2

4 (9)% o] AN A AH§HE Mot BA 2

2023; 6(4), pp. 353-358 355



X €{0,1}VteT,seS,reRjeT 9)
AlZE o] AA /73] s7F ZHAE roll A = o] Y jE
TYot= 02 IYEH 1, 1EA FOoH 09 Fh=
7hZI T
324 543

4 (10)2 o] AT AgHE HA st £A O =
A4 2 Y $AHE ) LojAk o] 54
g W ghe BE P v o] g Hejshsh
o 2L FE AL

Maximize:

ZZZZx”xS XPB xG;—C,,) (10

teT seSrer jeJ

3.2.5 A4

BAYSUG WEAIE 15 1, jo] 2F Fo @
3=

o8 1Y AFES WES] A3 4 (1)-4 (6)

Subject to:
=1V j ¢ BASE (11)

PIDIDIE A

teT seSrer

2] (1) F 2 24 922 BASES A 9J3t n E 3}

2,2 x5 =1<Card(R) Vt € T,j € BASE (12)
seESreR
Al (12)= BASEX] Q= d
oot Zpake} SR | Al ke Aottt of Al
o] g2 BASES} I} o]l AAto] FA]
BF7HEAE 5 AT

l
)
2
19

ol

ol

D 2. % S1VtET,j¢BASE (13)

seSrer

4] (13)<> BASE7} obd ZF Bpd2 Al E= 3t W

Z_‘
o4 B 4 YE S A ket

' <1VreR,j¢BASE (14)

PIDIE

teT ses

4 (14)% BASEZ} obdl 2t Bhejo] AAPER & 7
o4 AP % YES ARt

DIDIEAEDIDIE T

SES reR SESrer

VteTNt>1, jelJ(sweeping), (15)
k; € J (scan task for the task j)

>0 xij =0Vt =1,j€J(sweeping) (16)

SES rer

A (15)-4] (16)2 A Aot FAT 23 Hd=
7o) BAE Holgh. 4 (15)E 27 o] g
H o] 5o 7hstE AlFstH, 4 (16)2 A= AlZhst
= AFNA 28 Fho] B E A FeF Aottt
3.3 AlEF ol Al 2 4

HA Ael QAL BE A A ES U0 Z ALE
49,200 A1ga1ol 4 23bl sk A3 55 oi 7
9 &Aslo] 328 ATt 1Y 5 YRS 2 A9
=g 7|2 FEoE St A é_}ﬂiiik‘ﬂ =AY

-

3 280 28 5= AZHE 1719 time sliceo] &
Hr.
a BASE
22 A @
5 time slices 3 resources 2 equipments 2 nodes
(4 tasks)
Example:

2
OHRQ w0000
1!-2 2

Fig. 2. Concept of simulation scenario

(1) 7129 asaA: 7120 saaEe vhd &
Ao 2 AT} oo T 7HA B B
CCER L
AL E 28] BRE

- T A, A5

(2) 5 U1 B4 Y 232 wAo] 21 G T

356 2023; 6(4); pp. 353-358 Journal of the KNST



Seokeui Kim, Study of Unmanned Weapon System Operation through Resource Allocation Using Optimization Method

9 o v Fo RAAAE LES W YT
o] RAto] o] 2ol B & o] & Feiste] A
£ gulo 983t AArS MER TR
th. o] ATNAE BAS TestE gistel g
AR Lot AAkT AdAE 285
L A AYE Hol 2 o §3te] MY
o} AE A TYL g3} 2t
s

(3) Aol Hl§ 24k Y AsiAA: ol 4 Autel o

goll A ] 9] 2ol Z Fo At

29,9 A37} R olo] wepA LA HIF 5 9

L A 0.8 PA AT vE 7ol 7714

7t mEHE o] o] Hato] o] %ol W &

8 8o] o 4 AL Hgste] TATHEOH

o] AT E 71 ZRE L8 #1890 %
52871202 e 08 PR

A
~

3.4 A& o] A3 5

He

HAG} A5G ol AAL GAMS Studio 1.10.5 64bit
o] Al CPLEX solver® Alg8stgon 28 AL
Intel(R) Pentium (R) CPU 4415U @ 2.30 GHz, 4 GB
RAM, Windows 10 Home -2 % A Af| of| A A Y =] 3l c}.
A Qelz BHT AH 52 Yok At e
A grgto e WE 448 X ghareh.

v
A
[\9)
of
1o
=)
ofo
51
[
=
jaim)
br
:Cl)g
2
R

Journal of the KNST

KNST

W
ot
>
T
)
fo
)
>
fr
p_]
o
=5
(0]
[\S]
1o
.
flo
i,
i)
it

R )

Ir o
4

9191k, Table 2014 € 2 o] A1 1]
& BREC| WA/ LN

2 Systgon, g8 R EREo|
oy Xe:|
AX

H
1
ot
2
_O|l"
k1
o ¢
N

N>

o
-

PR 2 o

)
alc
)

Scan 1 1

Sweep 1 1

: both, M: scanner, M: sweeper,
1: conventional platform, 2: unmanned (scanning),
3: unmanned (sweeping)

Table 2. Result of Simulation 2

Time slice

Base 3 2 1,23 123 1,23
Scan 1 1
Sweep 1 1
Scan 2
Sweep 2

: both, M: scanner, M: sweeper,
1: conventional platform, 2: unmanned(scanning),
3: unmanned (sweeping)

Table 3. Result of Simulation 3

Time slice

Base 1,3 1 1,2 1,23 1,23

Scan 1

Sweep 1

Scan 2

Sweep 2

: both, M: scanner, M: sweeper,
1: conventional platform, 2: unmanned(scanning),
3: unmanned (sweeping)
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