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[ ABSTRACT |

In engagement-level simulations, it is often difficult to apply a uniform time resolution due to differing
characteristics of individual entities. This study presents a lightweight simulation structure that allows each
entity to operate with its own time resolution, and evaluates its computational and accuracy characteristics
using a representative engagement scenario. The target performs periodic evasive maneuvers, and the missile
follows terminal proportional navigation to examine the effects of resolution differences. The proposed
structure combines periodic updates with event-based processing, enabling resolution adjustment without
simplifying the physical models. Results show that the structure reduces computational load while maintaining
accuracy comparable to a high-resolution reference model. In contrast, a uniformly low-resolution model
exhibited increased miss-distance errors. The study provides baseline characteristics of an engagement
simulation structure with adjustable resolution.

Key Words : Multi-resolution simulation (C}3 siAME A]&d|0]A), Tier-based architecture (Tier 7]¥F 51%), Engagement
simulation (A A]&30]A), Computational load reduction (¥AFEF AZh), Proportional Navigation (PN)
guidance (PN £2ro )

1A & [1]. ol21& FAHREES 1HT WA F719} AN 2TES
AYAEE, A FHAAME T3 1A AREIEESE WA
g AlE S FIIAA A AT &-8U1E H7bel 2ol U 83k Wlo] A ow ALEEh o] WA
ge) Zesm, AN, B4, 5, wdw] 5 AR BE & 7do] wasits 4ol gov), 9% aselME v
A S AR FHesEe] A4%E Fu= pAEd @ AdPe sueln, B exdie Bed 4uEs o
wahA ®ahe Mase 2o & ok
1) LIGAAY SJofolia ol2]dh Ao Ae wHl FAL(fidelity)S ZAsko] Aak
(Maritime R&D Center, LIG Nex!, Korea) 3 AEe] ¢3S Wi UEFA E(Multi-fidelity)
* Corr'esponding author, E—mail: chul.hyun@gmail.com NME WEHo T Aol girh Ful Rol| A E AL
Copyright © The Korean Institute of Defense Technology W =g B " . I
Received : November 26, 2025 Revised : December 30, 2025 a2 SAS wgste] BEe s e FAES A 4
Accepted : December 30, 2025 g3to g AlEdold HeS /AstE = Hkol At v

28 /etE A Y|2es| =2X| H7E H4=(2025E 128)



p

M

col 15 2 YT Aolvh

3

x () +vscosp(t) At

y(t) + v, sing . (t) At

Aysin (wt)

x p(t+ At)
y(t+ At)

¥(t)

],

S

k!

=
=

A3} 7]kl

s

a1 4

[

= #Has

gold Fx7F 8, o

Journal of the The Korean Institute of Defense Technology Vol. 07, No. 4, pp. 028-033, 2025
g A= A7 o] Fo Ao

h=}

b AlE

H

o,

E

o

T

2hg Egol=9

A
7 A

B vERd

FEAelA F1 2

e
Ao

"I

ol

o

3h

o

@
©)

_?4

=
H(Proportional Navigation,

=

s}

>~
RS

1

[¢]
A7} (Line of Sight, LOS),

I
A

] ]
x,(t) +v,cos0,,(t) At

3 el A

N

yalt+At) =y, () + vysing, (t) At

0, (t+At) =0,,(t) + A, At

x,(t+ At)

e Jo® Zpgat A5 3y nae o
Aur

i<

A7}

L

A =
=g

L

.

F o]

o
el

A AT

i

gud

aul
B £ X|(consistency)

¥

o} [5]. o

AwA oI},

p
L

AL

i

2 ool glom, Al wH FEe] Ak edA

9] 714 7153} PN(Proportional Navigation) 7|¥F &

sl

LYHNE A Ao gkor [6], ol

o2 vl

)

3

ap

3

4
™

=1

M
M

%o

TS
X

W

g

o))
T

al
)

H

]

=

5171

1<

"

1

]_
(time step, dt)

o714 Al

be,

o

4

=

=

| Al 7}A] Case

o

A

7H

L

L

3

I

L
)

1

=l

=27

\

Ll

NA19] s AR

Z

g 77
Fellol A A
g 7]

kel

dold Txe] BE AP
4 & ek

11 9

L
R

?_

h=4

=

o

2 g3y

K

pid

__'L

2. Alggl

A3 wlAple] A

el time step

jariy
o

oj

Tl

21 W ALE|2 WL

%

Case°l| A

1
Z}

N
o]

—

22|
oy

RES
iy
o
X
o
=
—_
o
oW
o

o]
el

¥
N
"

S|

.
o

<
i

o=

al

%
S

= 9Fs A%

A

gol AlEdold Aol m|

=

i
Nro
3
~

)A
W

N

HEs &

7ol

" Jm_u
P e

™ o

"
N
o))
el
!
pjJ

=

o}

o

Description
High
resolution
Tiered
resolution
Simplified
resolution

Target time
step(dt 1)
Ims
20ms
20ms

Time—step configurations

Missile time
step(dt,,)
Ims
1ms
20ms

Table 1.
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Target & Missile Trajectories (2D)
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Fig. 1. Target & Missile Trajectories (2D)
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