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A Study on the Interoperability of ROK Air Force Virtual and
Constructive Simulation

Yong Hwan Kim - Yong Seung Song - Chang Ouk Kim'

LVC(Live-Virtual-Constructive) training system is drawing attention due to changes in battlefield situation and
the development of advanced information and communication technologies. The ROKAF(Republic of Korea Air
Force) plans to construct LVC training system capable of scientific training. This paper analyzes the results of
V-C interoperability test with three fighter simulators as virtual systems and a theater-level wargame model as
a constructive system. The F-15K, KF-16, and FA-50 fighter simulators, which have different interoperable
methods, were converted into a standard for simulation interoperability. Using the integrated field environment
simulator, the fighter simulators established a mutually interoperable environment. In addition, the Changgong
model, which is the representative training model of the Air Force, was converted to the standard for simulation
interoperability, and the integrated model was implemented with optimized interoperability performance. Throughput
experiments, It was confirmed that the fighter simulators and the war game model of the ROKAF could be
interoperable with each other. The results of this study are expected to be a good reference for the future study
of the ROKAF LVC training system.
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Table 1. Features of LVC Simulation

Constructive Simulation Virtual Simulation Live Simulation

* Simultaneous Simulation of
Multiple Units

* Minimize the Number of
Personnel, Low Cost

» Easy to Make Various

Operation Training of
Equipment Similar to Physical
Equipment

Crew/Team Tactical Training
on Major Combat Equipment

* Non Repeatable Scenario
* Time / Space Constraints
of Experimental

Features Scenarios for Experiments Without Resource Constraint EnVlronm.ent
. . . e Safety, Time, Expense
* Rapid Measurement of Saving of Operation /
! Issues
Various Performance/Effect Development Cost « Similar to a Real Battle
* Limitation of Practical Repeat Training Without Place
Experience Restrictions
Battlefield Simulated Simulated Real
Application | Operator Simulated Real Real
Devices Simulated Simulated Real
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2.1 F-15K AIZ2|0[E{(V)

F-15K AJEd|o|E]= LAN(Local Area Network)<
7RO 2 S AE, 2FA(UEY =9, FHAILE, W
A, 238F Aaed 4% o] ¢tk WST(Weapon Simulation
Trainer) 1t} @ CPT(Cockpit Procedures Trainer) 2th7}
5 @sEol ZRsstch 2 AleolEle] W, M
Software(SW), 23FA| AEL- DIS(Distributed Interactive
Simulation)7|{I0 2 @Ex]o] ik

F-15K AlEolH 9] 2 45 Table 29} Itk

Table 2. Main Capabilities of F-15K Simulator

Main Simulation Capabilities

- F-15K Kinetic Characteristics and Weapons

AC - Radar/Sensor Weapon Training etc.

- Im Level in Main Base
Display |- 2m Level in South Korea and North Korea
- DTED : Level I, I

Tactical |- BigTac Tactical SW

SW - 50 Concurrent Players
HLA - DIS Interoperability
Capabilities | - Link-16 Training of 1 WST and 2 CPT

<LVC Synth

etic Environment>

.

Live Simulation,”
(ACMI)

Virtual Simulation
(Red. Changeable Simulator)

Constructive Simulation
(Changgong, CGF, etc.)

iiFi_rtuaI Simulation
', (Simulator)

Virtual Simulation
(Blue, Changeable Simulator)

Fig. 1. Concept of ROKAF LVC Training System
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2.2 KF-16 AlZ2{|0|E{(V)

KF-16 AlgdolE= 2e Aeddiss a3d +
S AlEF oEl(SIM)eH LR/ A 7H YRR A e
28 23 4 G 71RQY ABeIEUTD : Uit
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Table 3. Main Capabilities of (K)F-16 Simulator

9k ok AlEFOJEZE 95 $1%t HLA/RTIZ}
IEEE1516 ®Ajo|tt. 52 A& T2 7ho HLA/
RTI WMo & 4=t} FA-50 AlEdo|E9] 38 A%
2 Table 431} Zth

O

Table 4. Main Capabilities of FA-50 Simulator

Main Simulation Capabilities

- FA-50 Kinetic Characteristics and Weapons

AC - Data-Link and NVG Training
- Im Level in High Resolution Area
Displa - 2m Level in South Korea
P 1 4m Level in North Korea
- NVG Display etc.
Tactical |~ In-House Tactical SW
SWC - 30 Concurrent Players, 100 Concurrent Weapons

- Formation Replay etc.

- HLA IEEE 1516, RPR-FOM Tailoring

HLA - MAK RTI and Independant without Client/
Capabilities | Server Concept
- 3 Interoperability within One Base, etc.

Main Simulation Capabilities
- F-16 Kinetic Characteristics and Weapons 37 7120] GEEIAS. AalshH Tabl 1
Z0] ¢ NN H e 5&F Tt
AC - Air Refueling, Link-16, NVG Training, etc. I 7151 sHE Bt o 4o
- Im Level in High Resolution Area Table 5. Interoperability Capabilities of Simulators
Displa - 2m Level in South Korea
P41~ 4m Level in North Korea F-15K (K)F-16 FA-50
- NVG Display etc.
. o HLA 1.3 HLA 1516
Tacti - In-House Tactical SW Interoperability | DIS IEEE (VTC
actical (MAK RTI
SW - 50 Concurrent Players, 100 Concurrent Weapons Type 1278.1-1995 | RTI-NG-Pro
- Formation Replay etc. v5.0) 41
HLA - VIC RTI of Client/Server Concept I bili Modified Modified
Canabiliies |~ S2Me FOM of KF-16 and F-16 nteroperability | - 5oy RPR.FOM | RPR-FOM
P - 6 Interoperability within One Base, etc. Data 2.0 2.0
Tactical SW BIGTAC TInt-.HolusSeW Tlnt-.HolusseW
2.3 FA-50 AIZ3[0[E{(V) actica actica

FA-50 *l%‘ﬂlolEﬁ% ‘E‘ \_E-‘: Tﬁoa T
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Holu, o] T Roke] M&S 2ubo] oft]et A 2of

9] M&Sof &85 QIth(Kim et al,. 2011).
Server?} Client 7Hofl= TCP/IP H}A]9] go]g] ZEA
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Changgong Model

Fig. 2. Interoperability Structure of Changgong Model
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F-15K Simulator Virtual
Interoperability

Sound
o

Display | | Cocpit

f
{{| Host DIS HLA 1516
\) pis/ Pous
Instructor SW
(BIGTAC)

n
st

VR-Exchange ]

HLA / RTI, RPR FOM 2.0

Fig. 3. Modified Interoperability of F-15K Simulator
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of Frsto] ABFAS TEsGOm, - L Tale
A £4L8 £0]7] 3|4 Shared Memory A S 2 ¢
ole] mekE STk

(K)F-16 Simulator Virtual
Interoperability

Cockpit || Dsplay é”up‘;‘u/( Sound

I—I—’—I VTC Emulator I
Host | Instructor | Kinetic :
VICRTI(HLAL3) / User FOM shired

(K)F-16 Simulator

MAK Adaptor

HLA / RTI, RFR FOM 2.0

Fig. 4. Modified Interoperability of (K)F-16 Simulator
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FA-50 Broker = User FOM1} RPR FOM o2 A% H
gslal, & A5 oz g AR7] AEdole 9 &
FRUT A5 S G A5 A St SW 74
T+ Fig. 5% At

FA-50 Simulator Virtual
Interoperability

a L, |7 neut/
Cockpit || iy |1 SV [] sound

I 5 t I FAS0RTI Interface
Host Instructor | Kiretic
MAK RTI(HLA1516) / User FOM

FA-50 Simulator

RPR 2.0 RTI Interface

HLA / RTI, RPR FOM 2.0

Fig. 5. Modified Interoperability of FA-50 Simulator
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Fig. 6. Modified Interoperability of Changgong Model
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FA-50 Computer . -

Interoperability Control |”t9mp9'3b'“t}’ Control
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F 15K Computer

Fig. 7. Overall HW Structure

e
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[~ FA-50 Simuitor

FA-50 Simulator (K)F-16 Simulator

Image Generator I | Image Generator I
o | | Host |
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- o . y
HLA 1516

Changgong Model
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Display
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|
Host |
|
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.
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Batlle Situation | rd

Fig. 8. Overall SW Structure
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Fig. 9. Scenario Concept
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