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Abstract

Drones have emerged as key assets in modemn warfare, enabling remote operations in high-risk areas without
deploying personnel. With roles in surveillance, precision strikes, electronic warfare, and communication relay, they offer
broad operational flexibility. This study uses agent-based modeling to assess the combat effectiveness of suicide drones
and KAAVs in the pre-landing phase of amphibious operations. Measures of Effectiveness (MOE) include the mission
success rate and survivability of suicide drones, and the survivability of KAAVs. The simulation compares swarm
tactics, four distinct attack strategies, and the difference in KAAV effectiveness with and without drone deployment.

Findings suggest the optimal force composition, highlighting the value of manned-unmanned combined operations.
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Amphibious ships (LST, LPH, etc.) During nighttime, pre-landing
move to the area of cperations. |:> operation unit (1company size)
{near landing beach) boards [BS and launches from the ship.

4

Conducts covert infiltration into
<:I enemy coastline

Secures concealment/cover
positions and prepares suicide
drone operations.
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Fig. 1. Actions stages of the pre-landing operation unit

I, 2 o4

2.1 ABM 7|8t M F AlE2[0[M A+
HT TAF BoklAe A 7 Rdde
&3 HE a3 Ao &ls] o] F °1Xli At 7
H 52 TUle AFEHE AlEdolds el -
A EEAAL 44 Aol mE KAAV, UAV
(Unmanned Aerial Vehicle), UGV(Unmanned Ground
Vehicle) Z9] %xslo] AT g&A HA= Y3k
Hluskglon, g 5% ”7111]741«1 ARG £l
AA S olF B v 72 AA e ' F480] o
2 AF 248 =E9E EAUU3] T. Y. Kim et
al[4]2 53] LCPA7} WH =0 HEs= Alug
©E S, Y AE SES BEI Yol AY
of EIE HrkskAen, AF Bl LCPA
(Landing Craft, Personnel, Air-Cushioned)®] 134} ©]/
Y AF 9% AEEel FAvsHl ket
PKMR(Patrol-boat  Killer Medium Rocket) %02}
W 8ol v 284 FHAAE FEUFS A
AE3ek 1. H. Kwon et al[5]& A58 Al 34
8 &8 2T 84 fAeHt ol AEE
o A FFe THsL dEErIE A A



Journal of KIIT. Vol. 23, No. 10, pp. 163-174, Oct. 31, 2025. pISSN 1598-8619, eISSN 2093-7571 165

Shehs deo] By AEE Pl 7HE Z3AY
< etk ZEu 2 A7e g A A e
gAY HAGES dEHOE g AR
S Hrhstthe AlolA Atolxo] EAZT

22 o FI|AHA 2E AT

T3 7] FAAE vod dge
T de 4 7|2 FEE . S M. Ki
al[6]S 74 79 9S24 Y AF Ui
AUel2E ABMOE AEdoldst Zda, 73 &
£9°] 7]& PKMR tiH] £ AJES U

Ol

£
[o
A

BES P 3 A" 74 grU eFs
Aeksldth. M. W. Choi et al[7]& 778 E&9 &
A 84S ABM 7|4t 2 RARIY D, A &
el 7 &8 23t o EoH, HH HA
T T 2E2E 53 AF A9 HENE A=
sttt Jev 2 Ao 2 Y] d7ES 71
g FAA B S8 mE AE ans AT
ASE, 9l HEHe He &8 2AdAY A&
A 2 HH 8 2F 2] FHHA e
o

e aHsteq & A9l EAAT A
ol EAMH:. 1 An, FHYM sk Ad
o] de A g3 AT FAETE FASN
A, AF S "B A L AR e Ao
2 Yepith W. B. Park et al[9]> ABMS 283t
AEFCIAS B3l tithg UAVY 14 9 o]F &
A EAES 239, IAHRHES &5 18ms,

A
IE 150-175m, O|EBAL E£E 4w, IE
175~200moll A 7} &2 B &S HAFYA, o
RO E E87Q UAV &8 HFE A3k
371 AFEH B AT Aelde FEAe] =5

of ek AlEelold 7R £42 FdskA] &gl

Il Al=Z2q0|Md &

r

b2

o

31 AlEdlold

rlon

>
g
=

o] NetLogo 6.04Z TAHNoH, 2
AL 40km(7FR) x 29%km(A|R)e] Ftoz A

AHAn 4540 B T23E 9ds) 19 29
2ol 45 A7 A7 wAe Bl 3540 WA=

Feste] ABHIAL ol UBIGTE 45 AH 2
& AZ SEERMNS B8] A HAFY
| AFEESA), IEERNE A B

Adsks oA =4 A

Fig. 2. Simulation environment
(L : Pre-landing operation, R : Amphibious Operations)
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Fig. 10. Average survival rate by number of KAAVs

9 11014 Ee i} Zo] KAAV AEE 7&E
Al 70t0(66.3%)0141 Hlw S w HAf hHAA
AN RAEEL 48%E 18.5% F715t, AFE &
A AA A AEEL 852%F 189% Z7FHATh
J#yg =2 %S s, A3 AAY AEE
ZMEE 52 1719 15%, AFE AAY AES
NEE 0.7%2 AAF AAQ] Z&Aol oF 2.14)
F2 ASE Yyt

85 —e— SPG Removal | Priority (17 = 0)
—=— Tank Removal Priority (9 - 0)

KAAV Survival Rate(%)
NI

©o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Number of SPGs or Tanks

I8 1. FE HH A9 wE KAAY &2
Fig. 11. KAAV survival rate by target elimination priority
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Table. 4 Required suicide drone numbers for equivalent
KAAV survivability

Case | O | @] ®| ®]| ® ]| ®| @

KAAV

number 70| 66 | 62 | 58 | 54 | 50 | 46
40

Drone
number 0 3 7 10 18| 28

Tank
number 10 7 4 1 0 0 0
SPG
Aumber 18] 18| 18] 18| 13 6 0

KAAV | 663 | 697 | 75.1| 794 | 854 | 928 100
survival | (46) | (46) | (46) | (46) | (46) | (46) | (46)
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Table. 5 Total acquisition cost and cost reduction rate by
KAAV - drone force composition

Case No. of | No. of | Total cost recij::?iton
KAAV | drone |(KRW 100 M)

rate (%)
® 70 0 23100 -
@ 66 3 2,179.1 57
® 62 7 2,0485 1.3
® 58 10 1,917.6 17
® 54 18 1,7885 26
® 50 28 1,660.2 28.1
@ 46 40 15325 337
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