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Design for Safety Flight Dynamic Model

for Standard Platform
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Department of Computer Engineering,

Abstract

Safety flight training can be done, through the platform proposed in this paper. This paper designed a

flight dynamic model and identified essential functions in order to enable pilots to simulate a training

environment similar to the actual. It also design activity diagram, concept as well as class diagram.

This paper presents the main features and direction of aircraft to be equipped in the future standard

platforms. By design main class of flight dynamic and description. it will help developer to setup the

standard platform for aircraft simulation.
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[Figure 1] Aircraft force

2.3 QP A2E AZEo] $-871d

o PR AmEe] A £ENS )
Fogrel, Axgnel, doleu, TN 1A
T,

Fes EofolMe= F7le] HId T 7)1astel

) %Mﬁﬂ 5ol

=7} AL 93t

o=

, 7] S °F Al

N

79 1 lEi 4114011*
3 dlolE] (T

b}

l

%L SaolM= B CSCE s 7}—6}5
= slnol sk dolElE U CSUellA Axke gk
FARES Tl v ¢ Qles ARl

2.4 QEA A|AE] AZEY ] /A

2 AFelME v 2ol THEste] MRS A
T3kt

1. 22ESo] /WU 4 Asds
I EgJo]e] CSCe CSUE F=3sha
gt V)5S A 47 F2
o] HolEE A 2sitt

2. 0]F AZE90]Y] CSUAA widal= 7]%5olA

71°5Q1 CSCete <1

Do QAL gsle] A A A,
3. 7157 A 9E F FTR BYY AN
o] Pt 7} V15gEe] AARE Aol 7}
SHES e vES A
1 E} AFRE CLAZAY], B W EAN Be
% E Q] AEdelsz  Aos]

IDD((Interface Data Definition) & A3t}

5 AXESJo] AXUES] 75 Age & 79
H]’E %7:”01 71— CSC E—J Eﬂ'-;q{/\ o] Z,_o zsl— E
EE% S84 tolojz3S UML(Unified Modeling
Language) &% “2Agit}.



J. Korea Saf. Manag. Sci. Vol. 19 No. 2 June 2017 ISSN 1229-6783(Print) 65
http://dx.doi.org/10.12812/ksms.2017.19.2.63 ISSN 2288-1484(Online)

6. AA Z2AE FHS G5 sto] dld S
CSCH 97|1x5 st 7} 91714 ] CSU =
S whEo] shte] Fde] shte] 7lso] FEEHE
= Z7 73 378 A

7. FE ARG AA] AZE ol Agslo] BE
HE CSU ZdE0] AARE 3eA o)
UEF 2AH=E FHsch 8 oju A%

Communication Mgmt. [ Duta Mgmt. * System Mgmt. [ Dynamics Mgmst.

FHelE (7] T 271 52 #) % FdelH
(FEFE A 5) 2 Wk DB3} sto it

<Table 1> Software Development Process

Milestone Activities

Establishment of development process
Planning and progress management , —
Development environment setting [Figure 2] Software execution concept
Structure design by
Component—Based—Design,

Preliminary

design Design of interface

- AgpLager
Detailed . .

K Function and class design
design

Development

Development / Test
/ Test P

g

(i anlestns
it FighiDynanicsbloe
- i

F

=
AZEA (A5, F37) crld y

Zazle] X E5lH E)AHE olasle] sy O— oty | i | &\(}— ol
(oxﬂ é ], T7'”, = ﬁ?ﬂ__ o) OEE ]‘g‘o]' % o O ] I&ernwnammlmll M‘ﬁ“,ﬂ“f‘ lP.eruEmam\mlt lm!rmlrll ‘\l \EnqmeSrsImﬂ ﬁlﬂhﬂ?ﬁlﬂ

i " i .

7 T W v y

F7] LEESO1e] WA AL op|eAHE ¥ : o
7198, Q1R e, S L FY, AW, o) ra E TR i
27, 23N, 2F0AA0], TRIM 29| 9 F4o% o | 0 | L o o
o]FolA Qlt}. gt | iyt | Gouncmgscint] Gromdntactit | - FlOFighCEArd| plogcylnt

1 ] %
' 1 1

i [ i
' ' W
} '

g_ ag_ ] ]

it iy — i
Pl PloSyshod fem| i Mgh@alanc | WelglaBakac i

[Figure 3] Architecture concept
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[Figure 4] Activity diagram
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[Figure 5] Concept of function

<Table 2> Flight dynamic design

Function Design

. Position, velocity and attitude
6—axis . .

. calculation using force, moment, thrust
equation .

) — Forward/Backward (right—hand rule)
of motion .

— Pitch, Yaw, Roll
Earth Position result (Latitude/Longitude) based on

simulation | equation of motion (6—axis)
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[Figure 5] Flight dynamic simulation

2.6.3 H|YLFTR AFXIAE A
<Table 3> Component specification

Using the force and moment provided by

«implementationClass»
FlightDynamiclmit

+ + + + + + + + + + + + +

SendEngine SysResultData() . void
SendEquipChangeResultData() : void
SendFlightDynamicData() : void
SendFlightDynamicTrimData() : void
SendFuelChangeResultData() : void
SendFuselageResultData() : void
SendGroundimpactResultData() : void
SendHorizontal StabilizerResultData() : void
SendMainRotorResultData() : void
SendTailRotorResultData() : void
SendVerticalStabilizerResultData() : void
SendWeightChangeResultData() : void
SendWingResultData() : void

Description | each module, the speed, distance, and pos
ition of the aircraft is calculated
Interface IFlightDynamicImit
. Calculate the speed, position and posture
Main of the simulated aircraft using the results
netion of the aerodynamic characteristics of the
aircraft.
Component | CSC, which calculates aircraft characterist
. ics, calculates and transmits each force a
constraints | nd moment.
Keyword FlightDynamicImit
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[Figure 6] Class design
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<Table 4> Class description

Operations Description
SendEngineSys Provide calculated results in
ResultData engine simulation

SendEquipChang

e
ResultData

Provide results according to
armed change

SendFlightDyna
mic
Data

Send aircraft—data

SendFlightDyna
mic
TrimData

Send results from aircraft
simulated data trim
component

SendFuelChange
ResultData

Transmit result according to
fuel change

SendFuselage

Transmit forces and
moments generated from

ResultData aircraft fuselage
Transmit the graound
SendGroundImpa reaction force generated
ct when the aircrafgt is on the
ResultData ground

SendHorizontalSt
abilizerResultDat
a

Transmit forces and
moments
generated from horizontal
tail wing

SendMainRotor
ResultData

Transmit forces and
moments
generated from main engines

SendTailRotor
ResultData

Transmit forces and
moments
generated from tail rotor

SendVerticalStab
ilizerResultData

Transmit forces and
moments
generated from vertical tail
wing

SendWeightChan

ge
ResultData

Transmit the result of
weight change on aircraft

SendWingResult
Data

Transmit forces and
moments
generated from safety plate
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