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Abstract As a foundation for the Russian—Ukrainian war, the ability of a combat vehicle to protect
against anti-tank weapons is increasing. An active protection system (APS) against anti-tank weapons is
being researched and developed for tanks. On the other hand, research on the APS for infantry fighting
vehicles (IFVs) is also ongoing. This study analyzed the combat effectiveness of a future IFV-applied APS
using the Army Weapon Effectiveness Analysis Model (AWAM). The results from five scenarios showed
that it can improve survivability in various tactical situations, particularly in mountainous terrain over
open ground, and against infantry units over mechanized units with enemy tanks. In addition, it was 1.17
to 16.09 times more effective when an APS was applied to an IFV than not installing one. Therefore,
applying an APS to next-generation IFV is expected to enhance the survivability of combat personnel.
Furthermore, there is greater protection when deployed under the concept of layer-to-layer protection

that adds energy from a directed-energy weapon.

Keywords : IFV, Infantry Fighting Vehicle, Active Protection System, AWAM(Army Weapon effectiveness
Analysis Model), Concept of Layer-to-layer Protection
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Fig. 1. Javelin of Ukraine Army(a), Destroyed TANK
of Russia Army(b)[1]
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Table 1. Active Protection System(APS) application

cases
Nation Name Tech. Feature
Arena-E response bullet| fragments
Russia integrated
Afgnit response vertical launch
system
interceptor rotation
Germany AWISS bomb method
threat
Trophy I ‘fr.ea .
Israel response bullet| classilication
Iron Fist tyranny type
USA Iron Curtain undisclosed for C(')mbat
vehicles
ROK KAPS response bullet for tanks
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Fig. 2. (a) Soft-Kill & (b) Hard-Kill configuration
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Table 2. Prior researches using AWAM

Title Analysis Remark
content
A Sensitivity Analysis of Dog-Horse ggﬁ;lj?;z K. Hwang
Robot Using AWAM et al, 2011
rate, etc
A study on the proper number of AWAM
o R reliability | S M Park
replication to reach reliable results of iterati ¢ al 2017
AWAM simulation feration et &b
count
The Combat Effectiveness Analysis of | Warrior
. . S H Lee et
Warrior Platform Improvement Using | platform 1 2020
AWAM effectiveness| 2 ’
Study on Survival Effectiveness of Warrior | Youngjin
Intelligent System for Warrior Platform| platform | Kwon et

by using AWAM effectiveness| al, 2020

A Study on the Complementary

Direction of the Future Infantry .Mlxed
Squad’s Structure in Combat infantry | H-W. Lee
squad et al 2022

Experiment with Manned and .
effectiveness|

Unmanned
Combat effectiveness and efficiency Y. Jun
evaluation of firearm weapon systems| Firearm d‘ K'g
in different projectile guidance effectivenes [ 2{)'23 .
simulations
The Methodology of Effectiveness
Analysis Combining M&S and AHP to Hochan
Improve A Reliability in Tank APS
. i ) Lee et al,
Decision-Making Process on A effectiveness 2023

Weapon Systems Acquisition: A Case
Study of APS System for Tank
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Table 3. Scenario composition for combat effectiveness

A Qo AHgE A 91AA= Table 4914 H=
Hle} Zo] A|Yg Q¥ RPG-7, AT-3, 82mm H|¥H:
X 55 sk, 712 A A T-802 ALS =,
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Mechanized effectiveness
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® 82mm recoilless rifle Infantry Company
® Scenario Infantry Company K21: 0 units, -
X2 ® M2010, RPG-7, Mechanized infantry
AT-3 Platoon X 5
_ @ M2010, RPG-7, Mechanized infantry
= 7 le} 7 = AT-3, Songun-Ho(Tan Platoon X
QAU 2= WA A Gof|A] o] HAet B (Tank) | 4
Exjo] SIS B20) BAS qulsb] e Wl RPG-7, AT3. [ Infantry Company
- o o = 82mm recoilless rifle x 2
Ag AN, daAslS e g 9Ee B
gotict. AR A= F2 AN Pols i
iy 224 NI U 24
DARIoE A Al o) BRolek Fme]  AFROUTE HIN A Aeles o
2042 WG B due wagds ) REAEAG] SEYSAANPY T S8 e 7]
OlZHAL AAFIT) EL e gaxsE 9A EFE(Norma)®t SSEEAAAPS)7E 288 WA

SziE Woig AT AR FUd 37 w9
B2 14 A0t 2 A9 HBE AN

GAUE oL Aol I AsoR, SR
AAE B e TS oR PSR B
o] FHols UAShL, Foz wakel Ao F4 of
290 ARAAE Hegsto] olg A HEA}
o 22 APAL A RETI WA ek
H2e AAaY-7|RAYT|RAY S02 FAS A
A,

OAYE] = AR f7|Askde R, B+ A
AE TR VAR o2 S B2 A

AZ WAste] Polahae A, o W
FoA ARAAE Aestol A 3] S-S EFl]
Wolsh 4are wolsioth. Hzel WERRALE A
Ao} o BT FY Bgo 715 A

GALE 9L o] ugHoR, Fio] Fo
2 wRE Ay FUAXE BAsle] Yol A A
ABh, 8 A Hol ARAAE AHsH Artele.
= At

=

427

EE2 A5
—,—-5_‘—,—610]

Bl(Upgrade)& ZAKSIo] A
= vw BAE

seH, d= 2

A T FFO] SAEE v o R &4 Wik
2 vlaet. o714 SRS o 4] (2)9+ Zo]
ARESHIT
_ Redteamloss

Loss exchange rate = Bluc team loss @)

SEHIAA HEol IE EHnE P2 Ao A
T HoE A2 7|E APYATLL APS B 5= F
25td 60~80%7HA] 10% THE o] B4 AA9]
it
AT

2.3 Mg 420

ARl @ KA A HollA o 7]ASRES] 7] A Sk
B iR HYARAGe] &4 SHudeS
Table 59} Fig. 33} Zt}. 55 F3AA v]A& Al P+

O O o



FAte7|&te=E A A25d A7E, 2024

£AEHS 1012 9L
o BHAEAYe] SSYEAAAP)E A8IHAS 1
0.84M0l1A] 0.64¥R9) SURTE BT, £UNFLE

4.05~5.410]c}.

. SRS 3.450]

il

AT Ekwt Ak 3350004 Hef 5,620 At
7t 98 Aoz st

=

Table 6. @ Scenario loss status
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2 e wsEs Ha L1790lA A 15799 & Division T
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NEE 9L Aoz o
H=E = A A=A Red Team 1.61 2.33
Not installed
Blue Team 1.00 1.00
Table 5. @ Scenario loss status
Red Team 2.24 7.81
60%
loss exchange rate Blue Team 0.29 3.35
Division Loss status
combat effectiveness 0% Red Team 2.22 11.44
(]
Red Team 3.45 3.45 Blue Team 0.19 4.91
Not installed
Blue Team 1.00 1.00 Red Team 2.13 13.1
s0% 1 6 6
B T 0.1 .62
Red Team 3.42 4.05 uecan >
60%
Blue Team 0.84 1.17
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Blue Team 0.83 1.21 15.0
Red Team 3.46 5.41 135
80% 4
Blue Team 0.64 1.57 F12.0
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Table 7. ® Scenario loss status

Table 8. @ Scenario loss status

loss exchange rate loss exchange rate
Division Loss status P — Division Loss status P —
combat effectiveness combat effectiveness
Red Team 4.22 4.22 Red Team 2.76 2.76
Not installed Not installed
Blue Team 1.00 1.00 Blue Team 1.00 1.00
Red Team 4.38 7.26 Red Team 3.15 3.31
60% 60%
Blue Team 0.60 1.72 Blue Team 0.95 1.2
Red Team 4.40 8.5 Red Team 3.31 4.1
70% 70%
Blue Team 0.52 2.01 Blue Team 0.81 1.49
Red Team 4.31 9.62 Red Team 3.53 6.47
80% 80%
Blue Team 0.45 2.28 Blue Team 0.55 2.34
I Blue loss state [ ] Red loss state  —e— rate |: . T, —
1 - 10.5
- - 10.5
7 L 9.0 ]
-9.0
] 2 i
© 2
2 ] e ] 75 &
il c 3z il
5 - & ® 2
by 160 © I &
s G ] L 60 g
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A 0 60 70 80 R
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Table 9. ® Scenario loss status

loss exchange rate
Division Loss status P —
combat effectiveness
Red Team 2.79 2.78
Not installed
Blue Team 1.00 1
Red Team 4.65 7.67
60%
Blue Team 0.55 2.76
Red Team 5.44 20.89
70%
Blue Team 0.26 7.51
Red Team 7.37 44.75
80%
Blue Team 0.16 16.09
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