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Functional analysis of Avionics system for an air transport mission

Yun-Sub Song*

ABSTRACT

Avionics system’s function for an air transport mission is analysed. The starting point for

designing a Avionics system is a clear understanding of the mission requirements and the
requirement allocation by the top level aircraft system. Therefore, the analysis begins by
making a top-down analysis to the aircraft missions. The baseline mission is divided into

segments, and each segment is subjected to a detailed analysis to establish the requirements
for the Avionics system. Special attention is given to capture the key aspects of interfaces,

and to incorporate them into the design.
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<Table 1> Functional analysis methodology

Stage Input Activity Output
“Air vehicle | -Functional | -Functional
specs’ requirements | requirements
1 ‘Principles definition document
and ‘Preliminary | -Major
partitioning system
philosophies to subsystems interfaces
-Subsystem
functional
"Output . ‘Subsystem
requirements .
from L functional
definition X
Stage 1 .. requirements
2 ‘Preliminary
plus artitionin documents
-Safety P . 6 ‘Subsystem
lysis to equipments interfaces
ana
4 - Architecture
definition
‘Partitioning to | -Hardware
hardware specs
cOutput / P
software -Software
3 from .
Stage 2 ‘Equipment/ specs
8 processor -Equipment
definition interfaces
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Fig. 8 Expanded matrix of the perform air
transport mission function

323 &

o

A TS

08 ©AE Fig 8014 miups} o] 4717
7B GAR BEE 5 e, o5 WAE Fig
7oA 8% AT TSk

agu 549 (319)) AaHe BT g
0 gAE o e BEg
o, olu) 7 wAe BAF 9F #7
= Aol vl @A 7159 B4

MY A S8 Tlse 337

ol s AL 93 9] o] Hol o ]
59 8318 W7ol & B oA Y A|=H
o] Fye.
Provide Carriage
Provide Braking |—>
Provide Steering
Fig. 9 The provide carriage,
braking, and
steering function
@ GAANA oF, AF, &%, B3, Y
2 A5y g we a9 sFel dehuE, A
FHA ¥ FYL AWAT £ e FFI) A
Fol 8FEY FAF o|F dAqA FA8F 8
& ol% Ful wACA AT AT FAlEH,
o 7% Fig. 99 715 Edete] &3 39
7159 dFEES ATt 18y olg Ve
HE2 HARSof & ZhsAdo] &A1t

dF 7152 Fig. 8o vEpd HH 29 37}
A PF Tles HER 52 2%sto H8Y F

A} (Fig. 10).

‘ Mission Functions ‘
[
[ [ |

Passenger and Non-Revenue
Cargo Operations Operations

Freighter Operations

Fig. 10 Mission functions



A 174 F3%% 20094 9J1 30H

AR e Jl5e dul Axde] 20g
F9¢ u Fase, Mg £8e s 44
o AESI] AT 242 FYY W Fast
B 33 54 9T A WA 5 dE o
o 7k el aRdoz WA 98 Ad
@ gaw 2gol olFold

A, 8733k dHHCIAE FasiA 1Y

el HHAN A} A4, 7%, B
of AAF BUF AL A7) A F
ofEl % AA FT7) HANA o] F

=

Situational Functions

Abnormal Operations

INormal Operations| IEmergency Operations

Fig. 11 Situational functions

LA}

o

3.2.6

]

.

7|

or

9|

Ho
0
ol

Provide Aerodynamic
Performance

}—
I—

Provide Thrust

Provide Passenger &
Crew Accommodations

Provide
Cargo Capability

Provide

<’\} Environmental Control
N Provide

Communications

.

Provide Guidance
& Navigation

Maintain Structural
Integrity

4% Provide Power }7
Provide Situational
Awareness

Fig. 12 The perform flight operations
functions

0 [‘-10
2
N
olr
lo

Nt

P& A & A 7T F
e FH7] A &9 s
. Fig. 12014 AAg 7|55l
Aoz AFHA ¢
7t 715E A8 Fe7] FELE

3.3 Avionics AlAHIS J|SEY

3.3.1 Avionics AlAH| 2|
Avionics A|2F ] 7T R4S 6l
F5), 9F MY A,

Q.

[e)

0>
N

Fig. 133 o]
1 Atk o]2gt 7]
(3H9l) Al=Hel Fad

Provide External Communications }6

Provide Internal Communications }—‘

Fig. 13 Communication function

FE @ gy A5 d3r19 9K, A,
S5 9 W 44 eln v B AT se
oA 744 AE &9l e ek ole@ 7]
s 819 dvees 3 (EH) A2"e Fadh
BJolthFig. 14). AFE (349)) A=t wa
@ pdse BaE 2ae ded Ao, 4
B 7)EH, el Bed Jolrd et Fo
& |3 2BA8 A%

AN A BT E He st
Asoz Wy ATe A8 T X P 2
AN Re 54, 9 AU, Fuug
9 Fdulg 52 nAsdor Ao



d=T 3 3 7% 97 742 AT Avionies A12H 9 7T #4 45

Provide Location Determinationh
Provide Speed Determination |—>
Provide Flight management

Fig. 14 Guidance and navigation
function

O,

¢
1>

71%5 & Fig. 159149} o] ZFA}
A vy Yl 71T el
F7) (3h9) Azdel st e 9

UHY 3t=s 23 JRE AT

)
m{m

i

BN m odh o

N AL o oft dat
i

rh: o,

s Aol EF FF7) el Hug
AFste Zlselth. AA Al o] Yed #AYWH
27g AYsa AYshe AHL e FUE
Blafok @k ek AN L S (3h9)) AzHeol
371 AHet #-Ee fREEe ARE AT
o},
Monitor Aircraft Status }—y
Provide External Awareness }—‘
Fig. 15 Situational awareness
function
H
/ Hardvare \
S L E
Software Liveware Enwironment

LL. /

Livevare/

Liveware

Fig. 16 SHELL concept module
332 BEelAEq g JEFS

P FBS $1% Avionics (3H9]) Al=Hl€]

N5e B 98 Table 29 Pol FF FF
dw o] Wad RE A4, BHA BF 8
A% BEJIZEY AT

Table 2 Brainstorming idea

All the actions of persons and

things required to perform the
system sorties

- Attitude Control - Auto flight

- Rate Sensing - Communications

- Propulsion - Power

- Crash Protection - CG

- Air Data - Installation

- Landing Gear - Flight Controls

- Flight Planning - Starting

- Safety Interlock - Reliability

- Navigate - Directional Control

- Architecture - Personnel Training
- Passenger Control - Safety

- Fault Collection System - Size

- Thrust Controls - CG

- Engine Controls - Holding

- Maintainability - Airspace

- Motion Monitor - Step Climb
- Fuel Controls - Preflight Test
- Logistics Support - Taxiing

- Weather Radar - Instrument

- Air Conditioning - IFR/VFR

- Waypoint Insertion - Color Display
- Instrument panel information

- Low Altitude Chart - FAA AC 60-22
- Flight Manuals
- Pneumatic Hydraulics - Weight
- Spatial Orientation Maneuver

- Integrated Test Equipment

- Maintenance Equipment

- Lighting-Internal and External
- Man-machine Interfaces

- Color Display

- Ground Support Equipment

- Precaution - Automatic Data Report
- UPC

- MTTR

- Internal Environment
- External Environment
- Ice and Rain Protections

- Collision Avoidance Maneuver
- Evacuation Procedures

- Point of No Return(PNR)
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Software

- Flight Planning - Air Data

- Flight Manual - Evacuation

procedure - Instrument Panel
Information - Low Altitude
Charts - IFR/VFR

- FAA AC 60-22

Fig. 17 Brainstorming items for Software

Hardware

- Integrated Test Equipment
- Maintenance Equipment
- Engine Controls - Fuel Controls
- Lighting--Internal and
External - Landing Gear
- Safety Interlock - Thrust Controls
- Instruments - Architecture
- Ice and Rain Protections
- Weather Radar - Propulsion
- Flight Controls - Color Display
- Fault Collection System
- Ground Support Equipment
- Pneumatic Hydraulics

Fig. 18 Brainstorming items for Hardware

Environment

- Internal/external Environment

- Logistics Support - Air Conditioning
- Maintenance - Airspace

- Waypoint Insertion

- Man-machine Interface

- Point of No Return

Fig. 19 Brainstorming items for Environment

Liveware

- Attitude Control
- Directional Control

- Navigate

- Thrust Control
- Spatial Orientation Maneuver

- Step Climbing - Motion Monitor
- Preflight Check

- Precaution

- Taxiing
- Starting

- Rate Sensing

- Collision Avoidance Maneuver

Fig. 20 Brainstorming items for Liveware

Liveware/Liveware

- Communication - Maintenance
- Personnel Training - Holding

- Passenger Control

- Logistics Support

- Automatic Data Report

Fig. 21 Brainstorming items for
Liveware/Liveware
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Fig. 22 Hierarchial structure for the
functional analysis of avionics
system
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