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The Republic of Korea Navy is reviewing the development of a ship capable of operating STOVL (Short Take—Off and Vertical
Landing) aircraft, However, the Navy has no experience in operating or building such ships, so engineering means are needed
to review the design and confirm the operating concept at the concept and basic design stages, In this paper, the authors
introduce the results of developing a STOVL aircraft take—off and landing simulation system that reflects the ship's seaworthiness
characteristics and major design dimensions based on engineering—based modeling and simulation technology in response to
the Navy's needs, The simulation system was developed in which the engineering characteristics of the ship were estimated
based on the basic design, and the motion characteristics of the aircraft were implemented by developing equations of motion
for a general STOVL, The system was developed to simulate naval aircraft's take—off and landing process and deck movement
situation and to confirm the ship operation scenario, By using this simulation system, the Navy will be able to examine not only
the ship's structural characteristics at the basic design stage but also the basic conditions for special operational requirements

such as take—off and landing.
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25 AlE2l01M AlRHRAHIM = YMEl =Fo| 25 QAL
o5t ZHE AT = Uct mElM 2 AFolME EE
2 EX| skg7|2 MElst STOVL(Short Take—Off and Vertical
Landing) &7 (2] MMl EFg LIE 4= e RES2E2

7H“"3F01 27| 252 ASH0IMFICE (Lee et al., 2022).
25 AMEa01Me] Aoll= SR7(2} ChEA E—ERHEF =l
X|Ysh= Zd0| 2 Aol Tkt AlS2i|o[M Al
122 g 230 tisiMe AH MES CHAoZ AA|
-’FEOEP@‘EF 7| 282 floiMe &l ek A
sHAl AfBl0|EZ Ljst M pid 23 AlE 2|
O|E Higfe=z AAIZH AlEe|o|Mo| 7ts5t
At (Hong et al., 2024; Park et al., 2024).
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1 Mol 2 odFoMe ClEd st J|Eez
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Fig. 4 Time history of a short take—off (STOVL model)
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Table 1 Deck operations and probability distributions

Process Eropabi!ity Simulation
distribution speed
Weapon loading Uniform Fast time
Pre—takeoff check Triangular Fast time
Engine start Triangular Fast time
Taxiing for takeoff - Real time
Takeoff - Real time
Mission - Real time
Landing - Real time
Engine stop Uniform Real time
Taxiing to parking lot | — Real time
Post-landing check Uniform Fast time
Fueling Triangular Fast time
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Fig. 8 Space utilization (flight deck) simulation system
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Fig. 9 FLYCO simulation system

Table 2 Optical guidance system

System name

Main features and specifications

Deck edge lights

— Green or blue lignt

— Indicates the edge of the flight deck
and extent of the landing area for
pilots and crew

Landing spot light

- Indicates the landing location of the
aircraft
— Consists of white and red lights

Flood light

- Lights to illuminate the landing spot

Homing beacon

— Provides ship location information to
pilots by flashing white light 60-90
times per minute

— Installed on the mast

Runway light

— Mark the runway during night take—off

Stop/Go light

— Send landing clearance signal to pilot
— Signal examples
Continuous green: Clearance for
landing
Continuous red: Standoy in a traffic
pattern

712 HEste «dEke siot Fig. 82 HH 24T AlojlAMe] 0|52 — Positioned on the port bow and stern
Ro|5lHA sHl7| 222 H|Rst Zizlo] XiXdof| 2l A|ZIS0| als — Guidance to pilot on the
54520] Gantt chart2 LIER-C} (Giide slope and appropriateness of the approach angle
long-range and location

SIX7| BEHQIF AlZ{0[M AR A line—up indicator S:fnsng amber.: ,L—hgh lapproach :ngle

S| THIAR Aol AlHAE & 222 AlZao| system) g green aiijf approac
MSIHM SAlof| el 2| ME{(FLYCO, Flying Control)& 22| o )
j ) ) ) Blinking red: Low approach angle
sict EESFHMD(Head Mount Display)2F 24 Q1A Zkx|2 Al
slof O[3t SAISLE &3t £AIBE HZoke HlHme| Ass HiRAT | S
SEC 23390 FLYCOOIM RS SE51| /3t 2ol Al (Height indicator | — Guide to the final landing waiting
Hiof ZKE ©F AMu| Do|T BHH7| ZH|2ID AlZalold Al hover aid position and altitude

. thermometer)

Holl =et=lct
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Fig. 10 Landing spot lights
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ol & i ZxSe| FEE wekshy| 9I5104 Entity State Ef

2 PDUSE ARSI TVIAtES HE5P| 215101 Set Data
Efel PDUSS ABSIRICH
Motion of Seakeeping motion of Motion of
STOVL carrier-based Light aircraft carrier objects on deck

Space Utilization
Simulation System

Aircraft Flying Control

Simulation System Simulation System

System Integration Environment
DIS (Distributed Interactive Simulation) defined under IEEE Standard 1278

Fig. 12 Architecture of integrated simulation system

Table 3 Design of PDUs

Fig. 11 Installation locations of HIHAT and GLIS PDU type PDU name Note
EntityCVX Ship information
BN WIS Fske HIZE T Hot R A STOWL
i 1S e | 5 e 2l EntitySTOVL .

o Muh R Mu|7} Qick Mut 7 Aol A el fIX|L information

KMIZE S/7 (ol EAI=|D SAloll exi7]2] 9% & 2= MEU} EntityHELO HELO information
slof| EAlEE 7152 Masich cigh & 2 sijo|e] 252 Ut Landing signal
AlFsh= Z40| 2X0l A|S2fo|M AlHAMAOIA A E}F =X & Entity state EntityLSO officer
= Mut G5 EAMZel HEIE XIM|E| Feske H2 & olo|v} information
gict e 2 AFolME FLYCOOIM ARgShs & SRl 2 EntityDECK_iractor Tractor
ol sjHRt FHSINICEL s afloje] AIABS ASR(Arport information
Surveillance Radar)} PAR(Precision Approach Radar)o|ct. 2 EntityDECK_officer Deck officer
e Fic Mulo| 29 AA s FAF | ARISS HIEeR information
ZOJEl 3 sl Mx| THsE ME|1ES HESID THSIS0) Transfer ownership | Transfer Transfer of
215 Algalold AlEHAO| o Zst T AH|E Taple 29p  _Event report TransferRen oumership
2ic) Start/Resume StartResume

: Start/stop control

et R A TR ojule] ARIZ oRlol TA| K gk 5 Stop/freee Stopfreeze
52 AR 250] Fig oou Liot glck A Afar glxle _Acknowledge Ack Acknowledgement
SES2 NEAZ 4% T S D NEAY 4z gl AK0owedeR | AR

Fi. 1101 HHATZ} GLISS| &1 $I307} Lish 2ich, 52 | SetORG o
=20l Zofl ER7|e] =FA= GLIS7F =mAeZ Holz= Zx SetENV !nmal en.V|ronment
= (3ol Eol Ik w8k HHATS 0l3101 3 ¥t SOWAKE nformation
el SHE Six|et HMst 0I5 SHech SetDECK

SetCvX
Set data SISOV
3.2 AIE30|d AHMA s
[S201A AlEA s SetHELO Initial object

BAI7| Of- 25 S8 AlB2I0Kd THE Algold Al SetLSO0 information
S0 |EEE 1278 DIS(Distributed Interactive Simulatior) E20i| SetDECK Tractor
2t HEE|0f O|FOfTICHFig. 12). 0IF 2IsH DIS EZ0f wht SeDECK Officer
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Fig. 13 STOWL take—off procedure
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Fig. 14 STOVL landing procedure
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Fig. 15 Night case recovery pattern (NAVAIR, 2004)
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Fig. 17 STOVL take—off seen from FLYCO

Fig. 18 STOVL take—off seen from the cockpit mockup
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