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Abstract. In the article the important problems of softwaevelopment for aircraft tracking have been
discussed. Position reports of ACARS have been dsedaircraft tracking around the world.
An algorithm of aircraft coordinates decoding andualization of aircraft position on the map hasshe
represented.
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Introduction Thus the main purpose of this article is to
Today the quantity of airlines is increasinqcon&der_q'uestlons conne(?ted with AC.A.RS tracking
.e. receiving and collection the position data of

rapidly. As a result the quantity of aircraft in . . ) . "
. . . . . aircraft, processing and displaying the position on
airspace is also increasing. And the world-wid map

statistic shows that the amount of aircraft is =
increasing twice every ten years. The development ACARS background

of aviation in this way will lead to the airspace acarRs is a digital datalink system for

overloading. o o transmission of short, relatively simple messages

An international aviation associations WorMpetween aircraft and ground stations via radio or
about future of airlines. There is only one way tgatellite. A person or a system on board may create
solve this problem — tracking of aircraft in world-message and send it via ACARS to a system or user
wide plan and use of the new methods of Air Traffien the ground, and vice versa. Messages may be sent
Control [1]. either automatically or manually [6].

Every second aircraft tracking is directy A network of Very High Frequency (VHF)
connected with safety of flight. Automaticground radio stations ensures that aircraft can
Dependence Surveillance Broadcast (ADS-B) is or@@mmunicate with ground end systems in real-time
of the most suitable approach of aircraft tracqelg from practically anywhere in the world.

Today ADS-B conception is developed over around 1h€ VHF communication is line-of-sight, and
the world with the help of many aviationprov'des communication  with  ground-based

associations. The most important of them artran:sceivers. The typical range is dependent on
' P gltitude, with a 200-mile transmission range

Federal Aviation Administration _and common at high altitudes. Thus VHF
EUROCONTROL. Together they are developing thgommunication is only applicable over landmasses
world-wide tracking service that comprises thguhich have a VHF ground network installed.
network of ground ADS-B stations. This service A typical ACARS VHF transmission messages
includes the general data base of aircraft poqiiipf]f.  include the following [7; 8]:
But there are some problems in implementation — M_ode;

of world-wide tracking. Currently there are a Idt o — Aircraft number; _ _ o
areas that are not covered by the ADS-B service, ~ AcK (Every message will contain an "ACK
Therefore at these areas High Frequency Data Lin(rgcknowledge) character  or a NAK (no

. o . ._actknowledge) character, which notifies the
Aircraft Communications Addressing and Reportin

) o gransmitting station of the success of the previous
System (ACARS) and satellite communication arﬁessage reception);

u;ed. It iS_ the only one way to provide the world- _ Bjock (Block identifiers allow duplicate
wide tracking [5]. messages to be detected);

© lvan V. Ostroumov, Natalia S. Kuz’'menko, 2011


https://core.ac.uk/display/295239053?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

44 Monitoring and management aerospace systems

— Flight (Number of flight plan); The special user software provides an access to
— Label (The label identifies the message type);  the data of ACARS server. “ClientNG” software is
— Msg No. (Number of message); the most typical one [5]. This software allows to
— Message (for example “position reporkaye “log-file” of ACARS messages (fig. 2).
N49.04338I;—1_22.75700 FL35000 ft./11482 m.”)._ Every ACARS message that was collected by
The majority of ACARS messages are typicallgjient of ACARS data server is saved in “log-file”
only 100 to 200 characters in length. Such messages, second. Thus as the amount of data is

are made up of a one-block transmission from (pr tfhcreasing, the size of “log-file” is increasingoto
the aircraft. One ACARS block is constrained to bep . qata from “log-file” are available for other

no more than 220 characters within the body of ﬂEeoftware Data of “log-file” are stored in the deed
message. format and are represented as text data.

ACARS tracking
There are a lot of different types of ACARS o ' -
message. During en-route flight ACARS transmits FOr statistical data processing, monitoring and
repeated position reports in automatic moddfacking using ACARS data the special software is

Therefore all the aircrafts which are equipped witHSed- For example one can use MATLAB software.
ACARS send their positon to air datalt allows loading data from “log-file” of ACARS

Client.
Let's consider an algorithm of aircraft tracking
by ACARS message (fig. 3).

Data Processing

communication net [9].
The main principle of ACARS tracking is

represented on fig. 1. A - “ T
. _ t the first step the data from “log-file” is loadle
The transmitted ACARS data from aircraft arg, the program memory in the symbolic form of

received by a ground station. The ground ACARRyh esentation. There are a lot of ACARS messages
stations are located in the most of aerodromeBén tqqy, gifferent aircraft among which there are some
world. Besides a lot of areas are also covered Byat contain the position reports. Therefore it is
ACARS service. necessary to select only those that contain the
The Ground Station receives the VHF ACAR$osition data. The rest of them will be lost. ACARS
signals and obtains the ACARS data. The receiveégessages can have the different structure chosen by
signals are decoded into digital format and arairlines but the structure of position report ubual
collected by the data server. An access to thi idat looks like the same. This similarity of the positio
provided through a special security softwargeports gives the possibility to decode the aitcraf
Firewall secures the data server from externgPordinates and its flight level. The common
influences and provides access to the data WRQSition report consists of:
Internet. Enyone can have an access to the data via— 1YPe of message;

the Internet. - Latitqde; _
Some examples of ACARS free data servers and ~ LONgitude;
— Flight level.

their location are represented in table.

ACARS data servers with their location

ACARS data server address Location

Acarsla.myftp.biz Baldwin Park CA, USA

Antwerpacars.no-ip.info
Jsaero.no-ip.org
Acarsd.acarsd.org
Cyyz.no-ip.org
Egllacars.sytes.net
Hfdluk.no-ip.info
Ladysmith.no-ip.info
Lszh.no-ip.org

Antwerp,Belgium
Utrecht, The Netherlands
Balatonféldvar, Hungary
Toronto, Canada
London/Heathrow, UK
Derby, Central UK
Vancouver, Canada
Zurich, Switzerland
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Fig. 1. Typical principle of ACARS tracking

clientNG 0.01.001 - connected to 7 servers [1.06 messages/second] E|E|E|

clientMG  Server Map DDE

== availahle Servers <=
[ 1860 contacts with this aircraft. First contact: 02/11/2010 07:13 as flight LH0535

ACARS mode: 1 Aircraft reg: OH-LVE [A319-112]

Message label: ** Block id: @ Msg no: 16d5

Flight id: AY 0937 [Helsinki, Vantaa, OH-Manchester, Ringway, G] [Finnair]
Flight distance: 978km Flight time: 2.13 hours

Message content:-

SBS-1 position report N54.63589E-1.53492 FL33725 ft./11064 m.

[ 03/05/2011 20:11 ]-

3027 contacts with this aireraft. First contact: 02/05/2010 10:35 as flight AS0087

ACARS mode: 1 Aircraft reg: G-FCLA [B757-28A]

Message label: ** Block id: @ Msg no: 16d7

Flight 1d: MT850F [Thomas Cook]

Message content:-

SBS-1 position report N53.24593E0.33744 FL17425 f£./5716 m.

[ 03/05/2011 20:11 ]-

27 contacts with this aircraft. First contact: 09/02/2011 19:34 as flight SK0528

ACARS mode: 1 Aircraft reg: EFENI [B737-8AS/WL] 4320 - 4320216 [ELDSK]
Message label: #* Block id: @ Msg no: 16d8 - p :
Flight id: FR23NR [Ryanait] :
Message content:-

SBS-1 position report N53.99803E-1.95839 FL36000 ft./11811 m.

[ 03/05/2011 20:12 ]-

Fig. 2. ClientNG software
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Fig. 3. The common operational principle

An area of the map is chosen in such a way that
all the aircraft position marks are located indidis
area with some distance from the boarders. Of
course it is necessary to convert the aircraft
coordinates format into the required map format.

For visualization it is necessary to label each of
aircraft with special microlabel that contains the
aircraft registration number and flight level. lach
a way each of the data from the position report is
marked on the map. The data updating appears in
on-line regime.

The results of this calculation and visualization
are represented on the fig.4, 5, 6.

The picture shows the aircraft in the Vancouver air
traffic region of the Western Canada area. ACARS da
were obtained from airport servers of Vancouveriaind
vicinity. All these data are not secured and aee for
any uses. Investigation was done at 7.00 p.m. of
30.11.2010.

This investigation can be applied for any air
traffic region around the world. Because, the
common operational principle is still the same. The
difference is only in the source of data (ACARSadat
servers).

Conclusions

Digital transmission from the aircraft to the
ground provides the possibility to track an aiffica
around the world. ACARS is the first representative
of them. The represented scheme of transferindatse
from on-board equipment to the ground and any dint
the Earth is useful for aircraft tracking all oxaound
the world.

The proposed operational principle of aircraft
tracking software allows data processing from
ACARS and its representing in a simple way for
understanding.

The final depiction shows the exact aircrafts
position, gives the possibility for continuous
tracking and investigation of airflow capacity het
given area. An aircraft tracking is very importémt

Using MATLAB software one can decodesafety of flightin real time.

ACARS messages and select an aircraft coordinatesCurrently ACARS system is outmoded facility.
and flight level from the position report. AfterAnd the VHF digital high-speed data link (VDL) of
obtaining this kind of data it becomes possible tb, 2, 3, 4 modes are developing quickly. But nbt al
depict aircraft position on the map. The necessagy the aircraft are equipped with them. Thus ACARS
area of the map is loaded from of the free magystems give more information about air traffic

servers (Google or Yandex).

because many aircraft possess it.
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Fig. 4. Visualization of aircraft tracking with jeztories of flight
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Fig. 6. 3-D visualization of aircraft tracking

Fig. 5. Visualization of aircraft tracking
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