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Planning and Analysis of Automatic
Communication System for
Air Traffic Control

by Tae-Baek Jeong

Department of Electrical and Electronic
Engineering Graduate School of Industry
Cheju National University

Supervised by professor Wang-Chul Song

Summary

Air Traffic Flow Management (ATFM) can be said as a
process that allocates traffic volumes according to aircraft
capacity at the approach control area, the air route and the
control sector of each airport,

The Air Traffic Flow Management takes an essential part in
air traffic management system along with air traffic control
function to ensure that an aircraft is safely separated from the
flight prohibited and restricted area.. Furthermore, the current
alr communication and radar system is not fully functioning in
sensing and detecting at a long distance area, ocean,
obstructions and mountainous area due to the limits in reach
range and its limited capacity caused by the lack of frequency
for ground and aircraft communication. Also it is impossible to
offer a shortest route due to the lack of precision of ground



equipment and an extensive amount of money needed iIn
facility installation, operation and managements. The lack of
compatibility among air traffic control systems shows the limit
in handling ever increasing air traffic volumes with current air
navigation system and airspace architecture.

In this paper Air Telecommunication Network(ATN) domain
structure 1s proposed to resolve these problems, which would
consolidate 14 radar approach control into 5 control sectors
within Incheon Area Control Center.

As a Communication Navigation Surveilance and Air Traffic
Management System, this enables it to identify the problems in
advance and warn of any congestion and delay by analyzing
the realtime radar information and all possible situations on a
scheduled air route. This is expected to improve the efficiency
In airspace utilization during the establishment of flight arrival
and departure procedures while resolving frequent frequency
replacement requests from the pilots and the workload at an
air traffic control agency. Also the flexible human resource
management can be possible by operating the control sectors
expansively and sharing the air traffic control informations.

In the future, it has to be considered to reflect Satellite
Control Procedures according to the CNS/ATM, Pilot to Air
Traffic Control Data Link Communication (CPDLC) system,
which enables Air Traffic Control (ATC) system and aircraft
to automatically receive and send air communication and

develope the educational program for air traffic control based

on the air traffic policies.
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AAC : Aeronautical Administrative Communication

ACC : Area control centre

ADS(B) : Automatic Dependence Surveillance(Broadcast)
AL : Alerting Service

AMSS : Aeronautical Mobile Satellite Service

AOC : Aeronautical Operation Control

APC : Aeronautical Passenger Communication

ARR : Arrival

ARSR : Air Route Surveillance Radar

ASM : Air Space Management

ATC : Air Traffic Control

ATM : Asynchronous Transfer Mode

ATM : Air Traffic Management

ATFM : Air Traffic Flow Management

ATNPA : Aeronautical Telecommunication Network Protocol Architecture
ATN : Aeronautical Telecommunication Network

ATS @ Air Traffic Service

CDTI : Cockpit Display of Traffic Information

CDW : Cockpit Display of Weather

CFMU : Central Flow Management Unit

CNS/ATM : Comunication Navigation Surveillance/ Air Traffic Management
CPDLC : Controller Pilot Data Link Communication
CSMA : Carrier Sensing Multiple Access

D-ATIS : Digital-Automatic Terminal Information System
DB : DataBase

DEP : Departure

FAF : Final Approach Fix

FIR : Flight Information Region
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FIS : Flight Information Service

FMS : Flight Management System

FTP : File Transfer Protocol

HTTP : Hyper Text Transfer Protocol

HF : High Frequency

HEFDL : High Frequency Data Link

IATA : International Air Transport Association

IAF : Initial Approach Fix

ICAO : International Civil Aviation Organization

IFR : Instrument Flight Rules

ILS/DME : Instrument Landing System/ distance measuring equipment
ISO : International Standardization Organization

IP : Internet Protocol

LAN : Local Area Network

OSI : Open Systems Interconnection

PDC : Pre-Departure Clearance

RNAYV : Area Navigation

SID : Standard Instrument Departure

STAR @ Standard Instrument Arrival

SSR @ Secondary Surveillance Radar

S-TDMA : Self-organized Time Division Multiple Access
TDMA : Time Division Multiple Access

TCP : Transmission Control Protocol

TCAS : Terminal collision avoidance system

TMA : Terminal area

TWIS : Terminal Weather Information System

TWR : Tower

UHF : Ultra High Frequency

VDL : VHF(Very High Frequency) Data Link or VHF Digital Link
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