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APPLYING GIS FOR TRACKING MOVING ELEMENTS AT AIRPORTS

1. INTRODUCTION

Today’s airports are overcrowded and operate at peak capacity to be able to satisfy the ever-increasing
demand. Most of the airlines and airports operate in a hub-and-spoke manner. Sometimes, transfer
times are very short, it is just a question of luck if someone, along with his/her luggage, arrives at the
final destination on time. Transfer time should optimally be at least one hour or more to make sure that
the next flight can be reached in time and the baggage arrives as well. The allocation of the ground
handling equipment must be very accurate to handle all the requirements for the on-time departure.

Queues are long, passengers don’t have time to spend on the airport queuing, but security
restrictions must be kept. Everyone would like to lower the high costs wherever it is possible. Quick
and accurate service, reliability, efficient use of available resources, the highest possible reduction in
environmental burden and automation play an important role in air transportation. However, the above
must not impair security. Due to acts of terrorism, personal safety is of highest priority, but an accurate
tracking and a more efficient organization in the control of other air services must not be omitted by
the airport and its organizations either.

Another factor is the delay of flights, which may also be generated by passengers late at the
boarding or even not appearing, or by a poor organization and management of ground support
equipment and staff. Aircraft can only take off if all the checked-in baggage has its owner on board. If
not, the baggage has to be offloaded.

Presently, there are many different tracking and IT recording solutions in use at the airports.
Choosing RFID as the tracking technology I integrated these into a unified system, because
Geographic Information System (GIS) is undergoing such a continuous development that it is now
able to support indoor tracking in a cost-efficient way. Security rules have been continuously
becoming stricter and stricter in the mass air transportation, which implies significant extra costs on
airports, operators and airlines. Therefore, it is necessary to find solutions that meet security rules,

while being able to render aircraft supply services in a sufficient quality and on time.

2. APPLICATION OF GIS IN AVIATION

There are several definitions for GIS, one of the most adequate is probably the definition by DoE
(1987): “a system for capturing, storing, checking, manipulating, analyzing and displaying data

which are spatially referenced to Earth’[1]. GIS is characterized by a great diversity of applications, it



can be applied almost everywhere. They can include physical, biological, cultural, demographic, or
economic information; they are valuable tools in the natural, social, medical, and engineering sciences, as
well as in business and planning. It is integrating systems which bring together ideas developed in many
areas including the fields of agriculture, botany, computing, economics, mathematics, photogrammetry,
cartography, surveying, zoology, geography, informatics, acronautics, defence, military etc. GIS is also a
decision support system and management information system.

GIS was first applied in aviation around 1980’s to handle more easily the aeronautical information and
the map from a central database. It was applied for the production of Navigation Charts, Route Manuals,
Acronautical Information Publications (AIP) [2]. Around the 1990 a Holland company developed a
demonstration system to see how GIS (ArcInfo) can be used in a command & control room as an aid to a
security and control organization. It could only be applied as part of a multimedia system with additional
data like pictures, video and sound to add information to the decision maker [3].

Nowadays the airport infrastructure management uses geographical information system (GIS)
extensively for tracking stationary objects (e.g. property). The air traffic control is using GIS with
additional information (primary and secondary radar, GPS), for tracking airplanes, airport vehicles
within the airport (airside and apron) if the required technology is available.

Nowadays mainly each airport has a Geographic Information System, applying for the land-
and/or airside:

» Airspace Management
Airfield Monitoring
Flight Tracking (real-time)

Aeronautical Information Management
Facilities and Lease Management
Airport Layout Planning

Pavement and Asset Management
Parking and Sign Management

Utility and Facility Management

YV V V V V VYV V V VY

Noise Monitoring and Modelling
» Environmental Assessment
Currently the management does not include tracking, passenger, luggage, crew and ground handling

units, due to the lack of information and proper technical elaboration in the GIS.

3. GIS FOR TRACKING MOVING ELEMENTS

Stable and moving elements are identified by geographical coordinates in the GIS. Stable elements are
very easy to identify: their geographical coordinates (latitude and longitude) are given in the system in

relation to the Aerodrome Reference Point. The elevations of the airport and the highest point of the
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landing area are given, and the Aerodrome Reference Point, the designated geographical location of an
aerodrome, is determined. As the airport is a small and delimitated area, moving elements are shown
by their identification numbers (ID), and their geographical coordinates are only displayed on specific

maps, as it is obvious that they are moving between the airport’s geographical coordinates.

3.1. Stable Elements in the GIS

The airport’s stable elements (except for buildings) are only mapped by their 2D coordinates, as their
altitude is not always important. To see their geographical coordinates and location at the airport, the
2D coordinates are enough. Buildings or objects with more than one floor are mapped by each floor
separately. The height of buildings is important in order to separate their floors to trace the movements
of people and items. The actual movements on the different floors are shown on different maps, one
map for each floor. It is possible to change between the actual maps displayed, and zoom in and out. It
is also possible to see only one thematic (e.g. runways, lavatories, shops, etc.) on the map by turning
on and off layers. However, zooming into the map, the actual real video footage is displayed in the
background too, so it is possible to see things in real-time the chosen area. To define the geographical
coordinates in the GIS, a reference system is necessary [4]. An airport has its own reference system

and reference point, for each airport individually.

3.2. Moving Elements in the GIS

Moving people and items within the airport are located by an identification and tracking technology,
the RFID, and aircraft by SMR (Surface Movement Radar). On the map, always up-dated by the RFID
signals and GIS, actual locations of moving elements are shown by their identification numbers (ID),
and, in the background database, their geographical coordinates can be displayed too. There is no need
to show geographical coordinates as first information, as the area of movements is an enclosed area.
The information, i.e. the coded identification numbers (globally unique serial numbers generated by
the tag producer) generated by the RFID tags used, appears on the screen as 2D points. By selecting
the video view, the information appears in 3D. The coded identification numbers can be represented
by just one character, depending on software pre-sets. It is easier to recognize to whom an RFID tag
belongs. Obviously, if too many objects were put on the map, it would become chaotic and
unreadable. In order to avoid this high object or information density, the system can set the process of
generalization [5], and show only the requested type of moving elements. The system does not provide
more information than the serial number, so the privacy rights can be kept. Further information is only
given after the authorization steps.

The RFID signals are channelled into GIS through an interface system, which should be installed
based on the requirements for handling processes business processes and security requirements. The

interface is converting the RFID signals to able to be captured in the GIS (see Fig. 1).
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Input (x) Interface Output [a,b,...]

x = RFID [a,b,...] = GIS Record

Figure 1: Interface transmitting RFID into GIS

(Source: Own Research)

The RFID signal (x) at the reading point after the channelling is opening the corresponding data
(records) in the GIS ([a, b, ...] are the data listed below. The gained information can be visualized in
different ways in the GIS (e.g. maps, lists, diagrams, reports, tables, etc.) and in video format.
Identification numbers are automatically shown on each map: the large airport map, e.g. just the map
of the building, and the specific floor map. The user can choose which map he needs to pinpoint a
location. On the map, the movements of each element are updated automatically. Depending on the
tracing technology, in case of a point —to — point tracing, the position just jumps from one point to the
other (passive RFID tag). In case of a continuous tracing, the movement flow will be drawn on the
map (active RFID tag). Beside the identification number in the background table or by clicking with
the mouse, specific information on people and items is shown on the map step by step. On the screen
behind the map, the map’s actual video is shown; the video cameras’ recordings are integrated into the
GIS. These two steps of opening the information and authorization requirements are necessary due to
privacy issues.

Based on the analysis of information required for the traffic and operational management and
monitoring of airports [6], the proposed data structure and content for an RFID enabled architecture
with the required security allowance to the data is shown in for passengers below and for the other

moving elements it can be elaborated in an analogue way.

Departure and Transfer Passengers:

RFID ID Number |

? ID tag reading
Flight Number
Boarding Time + Gate Special Authorization
Security and Border Control Information (e. g. Flight Agent)
Passenger’s Location inside the airport

Pass. Name

Pass. Mobile Number
Pass.-Bagg. Reconciliation
Final Destination (if Transfer)

Arrival Passengers:

RFID ID Number

ID tag reading
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Flight Number
Bagg. Belt Number
Security and Border Control Information

Passenger’s Location in relation to its Bagg. Special Authorization
(e. g. Flight Agent)

Pass. Name
Pass. Mobile Number
Pass.-Bagg. Reconciliation

In case of the following elements, the information on the screen for the authorized person is:
- Passengers (P): Passengers’ RFID numbers or just P’s for Passenger are shown on the map.

By clicking on the ID or the letter code with the mouse the first information that comes up is:

e Flight number
e Boarding Time (on time or not) and Gate
e Security and Immigration Information
e Passenger’s location in relation to his/her flight
If the system or the employee spots any problem with the location of a passenger (e.g. he/she is

late to his/her flight, etc.), the system (automatically) or employee (manually) sends a signal
(e.g. sound, vibration) to that passenger’s RFID tag to warn him/her not to be late at the gate. If
the passenger is not reacting properly, the employee can ask for authorization from the flight
agent or send a signal to the flight agent to inform the passenger by name. If the authorization

is granted, the following information will appear in the table of the passenger:

e Passenger’s Name
e Passenger’s Mobile
e Passenger’s Checked-in Baggage data and Actual Baggage Location
e Final Destination (in case of a Transfer Passenger)
- Baggage (B): By clicking on the ID number or just a B for Baggage it is shown automatically

its:

Flight Number
Flight Time
Final Destination
If it has been already checked by the security
If it has been already sorted
Its actual location:
=  On the way to the aircraft

= In the container or tug
= Waiting position
If it is not in the right position in relation to its flight number and data, the system

(automatically) or the employee sends a signal to the handling agent with the above listed
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information. If there is a problem, only the handling agent is authorized to receive the
following information from the system:

e Baggage Owner’s Actual Location
e Baggage Owner’s Information (Transfer Passenger)
Cargo (C): By clicking on the ID number or just a C for cargo shipment or mail it is shown

automatically its:

Flight Number
Flight Time
Final Destination
If it has been already checked by the security
If it has been already sorted
Its actual location:
=  On the way to the aircraft

= In the container or tug
=  Waiting position
If it is not in the right position in relation to its flight number and data, the system
(automatically) or the employee sends a signal to the handling agent with the above listed
information. If there is a problem, only the handling agent is authorized to receive the
following information from the system:
o Shipping Documents Reconciliation
o Sender and Consignee Personal Information
Item (I): A good organization of the Ground Support Equipment is very important. The RFID
ID or an I for Item appear. The employee can see the following information:

e  Current daily or periodic timetable of the item
e Its Current Task and the Performance of it
e Current Location
Staff (S): The locations of employees are very important to know. The security officer or the

task organizer can see the following information by clicking on the ID or an S for Staff of an
employee :

e Employee’s Current Task
e Employee’s Location
e Employee’s Allowance to its actual Location
If the system realizes that an employee’s current location is within an area not authorized for

that employee, the system sends an alarm and shows more information on it:

e Employee’s Name
e Employee’s Company Name
e Employee’s Field of Work
Vehicles (V): The RFID ID’s or V’s are shown. All cars, buses, etc. entering or being active

within the airport must be tracked with the following data:

e Official Visitor’s Car or Employee Car
e Current Location and Task
Aircraft (A): All aircraft on the ground are indicated. Aircraft ID numbers are provided by the
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SMR. The following information is listed:

Departure Time

Parking Position

Handling Situation: Done and still to do items
Handling and Departure Time Relation

To obtain this information the RFID tag has to fulfil the minimal technical requirements. The
minimal memory to store and manage the above information has to be able to handle a maximum of
10-15-20 data, each data has max. 20 records (characters), according to this the minimum memory
needs to be 400 byte concerning that 1 character is 1byte. The nowadays memory of an RFID tag is
varying between 8byte and 32kbyte[7], so there is possibility to use any special character with higher
memory needs but then the tag is price is as well rising. The reading time to read the RFID tag is1-2
seconds, to transfer the information from the RFID reader into the GIS through an interface the
minimal data transfer time of 1-3 seconds. The reading distance is depending on whether using a
passive tag or an active tag. In case of a passive tag where special reading gates (points) are necessary
the distance is depending on the height of the gate and in case of active tag the airport size of the
active area has to be defined. The reading distance depending on the used RFID tag can vary from 10
cm up to more 100meters.

The passenger and handling process does not change, but the way the passengers and their
baggage are identified and tracked changes with the RFID/GIS integration compared to the nowadays
applied technologies. With this system the alerting and problem solving is automated and fast. On the
figure below are shown (see Fig. 2) all the RFID activation-de-activation points, reading points and
their information. Before the RFID at the boarding de-activates itself, passenger and baggage will
reconsiliated. If the boarding passenger’s luggage is already in the airplane’s compartment or not or
where it’s actual location is. It is important that baggage only with its passenger can be loaded to the
take off. In case of lost baggage delivery this is not possible, but this information is stored on the
RFID tag of the baggage, so no false alarms can be sent out. The RFID tags will only be de-activated
if both are on the plane or on the last check point. If the luggage is on the airplane but its passenger
not, the alarm will be sent out to the flight coordinator at the boarding gate. In the RFID/GIS system
the information is shown immediately and in case of any problem the database opens itself after the

security allowance steps taken (see above), no extra communication is necessary to be taken.
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Departure Hall ‘
(Video R‘ecording)

Check-In
(RFID Activation)
[

RFID ID Passenger Security check, RFID ID
l (Security check, Baggage Sortation |
Fliaht Numb Border Control) v
1 NLITLRE : ‘ Flight Number
ggg;?:tn £EB-I-(I)rl:rgj(zzrCCEJe:)tr(?trol Info | Boarding \Jranster ) {_Direet Fligh Tirma
Pas Lgcation S P Bag. Sortation+Location
' (RFID De-activation) Secgrity Check Info
) ,,/7 )
Pas. Name el Pas. - Bagg. Reconciliation

Pas. Mobile number —_ =
Pas. - Bagg. Reconciliation \ A\

* N
N\
‘ W\

(RFID Re-activation)

Bagg. - Pas. Information

| Transfer |

RFID ID Passenger T | Direct | RFID ID
\ (Border Control) | gocirity check
Flight r\lumber Baggage Sortation F”ght Number
) i Bagg. Belt Number
Bagg. Belt Number (Nowiart) BaggLocation
Pas. Location J .

Baggage Claim
Customs RFID ID
|

Security Check sometimes

(RFID De-activation) i o
Pas.-Bagg. Reconciliation

Security-Border Control Info

Arrival Hall
Figure 2: Passenger and Baggage GIS Data Checkpoints
(Source: Own Research)
The below figure (Fig. 3.) shows the RFID activation — de-activation points and the necessary
combined security information required at any type of access point for people working at the airport.
The allowance and task type of information (see above) will be monitored at those points as well. The
non-public entering points are covering all those areas that need special permit for accessing and is not
open for passengers and visitors, etc., within the people working at the airport are many special
restrictions for accessing the airport areas, these will checked here too. The computer-based
workstation covers the computer, PC, PDA, etc. and all software that need special allowance to be

accessed.
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Airport Entrances
(Video Recording,
RFID Activation,
Biometrical ID)

Non-public Entering Computer-based
Points Workstation
(RFID Reading Point, (Password,
Biometrical ID) Hidden Biometrical ID)
Airport Exit

(RFID De-activation)

Figure 3: RFID/GIS Data Checks at Access Points for Staff
(Source: Own Research)

Analogously, it possible to identify, monitor, manage the staff, cargo and mail, the ground handling
equipment alerting in case of process errors or abnormal activities (e.g. entering restricted areas
without authorization). It enables to send new information for the staff and ground handling
equipment, to overwrite their actual processes and tasks. The better staff and GSE allocation is
possible in a real-time format and up-dating their business is any time possible. The only difference is
that in case of passengers and their luggage other type of information is necessary to be on the RFID
then for staff, GSE equipment. The cargo and mail handling requires very similar information as the
passenger and baggage handling, the difference is their location within the airport, the document
requires, etc. The necessary information on the RFID tag is listed above for each person and item
separately. The cargo and mail handling is analogue with the passenger-baggage handling, the staff’s
operative management and controlling is analogue with the GSE. Only the required and stored

information for the effective handling, alerting and operative management is different.

3.3. Integration into the Local Information System

The above listed information is necessary for security, for traffic and operational management,
business processes. All this information is shown in the GIS. On the main screen, ID numbers are
displayed and after taking the steps, the information will be shown in the database. Each specific area
of the airport can see restricted information from the database. Only information that needs to be
known by a particular area is allowed to see in that area. Each specific area has its own called GIS (as
listed) within the large Airport GIS and all of them can be integrated together into the airport
information system used nowadays (e.g. AODB, FIDS).

Security-GIS
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Passenger | |Baggage| | Cargo | | Aircraft

RFID ID X RFIDID RFIDID Parking Position

Security-GIS

GAT
Parking Position

Providing Map and Video, ltem
/ Actual Location \ RFID ID
Staff .
REIDID Vehicle
RFID ID

(In case of any problem - information levels)

GIS for Security
Figure 4: Security-GIS
(Source: Own Research)

The security personnel always receive information on the location of the elements shown above.
The GIS provides a map and information on the current locations of the RFID ID numbers or the letter
codes or currently chosen thematic. On the screen, it is shown with the CCTV’s actual footage.

In any case, if there is any kind of problem, the GIS have to recognize it automatically and inform
the authorized personnel.

In case of late passenger, the system first automatically alarms the passenger’s RFID tag and if
there is no reaction of the passenger, the system alarms the security personal and authorized personal
(e.g. the flight agent to that specific flight).

In any case, the history of a tracked person or item is stored and it is available for the authorized
personnel to monitor it. The history can be displayed by movement tracking or shown in table form, at
which time where it was and data of its actual task. The history is stored for 30 days.

Employees can request to see the data of a given flight only from the system, or just see a
passenger’s location of a current flight, or see all moving elements on the screen. But each handling
agent’s specific monitor (for each flight, one handling agent is responsible) can only see information

necessary for that particular flight. Making special requests is possible.

Ground Handling — GIS

For the GH companies, it is necessary to know the latest information on the locations of their elements
and the current stage of their current activities. This GIS for the GH, as shown below, always shows
current task information and location. It shows the time left until finishing an activity. The GH items’

locations are displayed on the map, so it is easy to find.
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Locations of passengers and baggage are as important to avoid delays as they are for the security
to detect any suspicious activities. Flight delays cost the airlines a lot of money and problems,
depending on the kicked timetable in case of missing a slot. Knowing the information shown below,
each employee of the GH company has access to the displayed information on his/her PDA used in
his/her work. He/she is not allowed to see any personal information. The personal data are only

available for the flight agent by a special allowance and only if there is no other possibility.

Passenger Baggage
RFID ID, RFID ID,
Flight Number, Flight Number,
Proceeding Sortation,

Reconciliation
X f Belt No.

GAT el Cargo
Parking Position, RFID ID,
Ramp Activities G H -G IS Flight Number,

- : Sortation,
Providing Map and Video, Storage

/ Actual Location .
Aircraft GH Item

Parking Position, RFID ID,

Cabin Service Rep., Actual Task Rep.,
Ramp Service Rep., Timetable
Communication Rep.

Handling-Dep. Relation GIS for Ground Handling Activities

Figure 5: GIS for Ground Handling Activities
(Source: Own Research)

General Aviation is also served by a GH company if requested. As its passengers and baggage are
handled differently and by their own, further information is useless for the software. Border Control
information and security screening information is available.

After analyzing the airport operational and business processes 1 extended the use of RFID
technology that was originally proposed for passenger and luggage tracking to include other processes
with similar characteristics such as the cargo and mail handling and the tracking of GSE. There is no

difference principle in tracking view of point, the only difference is the information stored on the tag.

Airport — GIS

The GIS above described and displayed is one piece of software. Its different users (e.g. GH, Security)
are authorized to see different information as for their work, different information is necessary.
The GH — GIS does not exchange information with the Security — GIS. The two units are

integrated into the large Airport — GIS. For the airport, it is necessary to know where their employees,
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vehicles are and what their current tasks and shifts are, so they appear as different units. Also, the
Border Control is exchanging information with the large Airport-GIS.

The GH-GIS sends the quantitative data information to the Airport — GIS (this is already the case
now) for facility allocation. The new information sent to the Airport — GIS would be the current
location, the current task report and a map, which is necessary for planning (especially in case of
delays).

The Security — GIS exchanges information related to the security screening and the behaviour of

any moving element.

Ground lPassengerI l Baggage |

Handling rro o, RFID D,
Flight Number, Flight Number,
Proceeding Sortation,

X f Eecc;\:\ciliation
elt No.
~ o Quantitative Data [ Staff |  [Vehicle]

Parking Position, RFID ID, i
Ramp Activities G H _G IS Flight Number, Actual Location RFID ID, RFID ID,
Sortation, Actual Task Repon‘ Actual Task Rep., Actual Task Rep.,

Providing Map and Video,
Actual Location

]«

Storage Map and Video Timetable Timetable
N / /

n
Airport - GIS

Providing Map and Video,
Actual Location

Parking Position, RFID ID,
Cabin Service Rep., Actual Task Rep.,
Ramp Service Rep., Timetable

Communication Rep.
Handling-Dep. Relation

Security Check Report,

Actual Location of all MOVING elements,
Map and Video /

Securlty |Passenger” Baggage H Cargo | ‘ Aircraft |

RFIDID& RF/DID RFIDID Parking Position
Security-GIS > | Border Control |

Providing Map and Video, Border Control Report,

«—> Actual Location < RFID ID Customs Report
RFID ID RFID ID i i
(In case of any problem - information levels) GIS for Airport Tracking

Figure 6: Airport-GIS
(Source: Own Research)

Airport-GIS Integrated into the AODB currently used

AODB is the database used presently to see the future and the past. It is an Airport Operational
Database, collecting all necessary information of all airport facility users and minimizing the
redundancy of information sent. It does not just deal with the information for preparing a flight’s
arrival (e.g. usable Check-In counters, Gate, aircraft parking position) it also makes the billing for an
aircraft, and the shifts of the airport’s employees. The Airport GIS can be implemented into the AODB
and send the same information supplemented with current location information if queried. Previously,
quantitative data were sent only to know facility attributes and allocation. With the Airport GIS, the
allocation already knows how much time the previous task will take or if it is already finished, sends

an automatic current task report if requested and shows everything on maps, image processing is
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available as well. The integration into the local airport information system enables to monitor, track,

allocate and have all airport moving elements in one integrated system. The used GIS system needs to

be able to handle many data and to have all-time a back-up system.

For airports not using AODB it can be integrated into any airport operational information system

(e.g. FIDS, etc.).

The Airport GIS can be also send flight arrival/departure information to the requested places (e.g.

internet, Taxi stand, Public Transport connecting the airport with the city centre or other cities, etc.)

Parking Position, RFID D,
Cabin Service Rep.,
Ramp Service Rep.,
Communication Rep.
Handling-Dep. Relation

Timetable

Ground fruwos] oo
Handling rrioio RFID D,
Flight Number, Flight Number,
Proceeding Sortation,
Reconciliation
X IBeI( No.
Parking Position, RFID I
Ramp Activities - Flight Number,
Sortation,
Providing Map and Video, Storage
Actual Location
\
[«

Actual Task Rep.

Quantitative Data
Actual Location

RFID D,
Actual Task Rep.,
Timetable

RFID ID,
Actual Task Report  Actual Task Rep.
Timetable

‘@j Video

Security Check Report,

Map and Video

Actual Location of all MOVING elements,

/

Security F’““"Qe' [pasoaoe] [ caro | [rora |

RFIDID  RFIDID  Pparking Position

o
Parking Position’
Securlty-GIS T
Providing Map and Video,
> Actual Location B <, RFDID

RFID ID RFID ID
(In case of any problem - information levels)

Airport - GIS

Providing Map and Video,

Actual Location

Border Control

Border Control Report,
Customs Report

’ Air Traffic Control ‘ SITA Partners

\

Home Air
Traffic Control

Schedule,
Meteor

l

Airlines

Schedule

Airport Users

-
Quantitative Data,
Actual Location,

—r

AODB\\

Allocation

Actual Task Report,
Map and Video

Shift

Bllllng
Fuelllng

Fuelling
Rescue

Fire fighting and Rescue

GIS-AODB

Figure 7: Airport- GIS-AODB
(Source: Own Research)

4. BENEFITS OF THE RFID/GIS

The RFID integrated into GIS can help reduce the costs of airlines and improve the airport’s efficiency

and capacity while improving the security.

The investment of such a system is worth it in many areas such as:

Less delays caused by ground handling activities

Reduction of Passenger Handling and Baggage Handling time and achieving a higher
efficiency (while reducing turn-around times)

Decreasing baggage loss expenses

Faster location of employees, passengers, ground support equipment, etc.

Reducing time of some operational procedures (time requirements in minutes can be reduced
to seconds)

Less prone to human errors

Faster and more accurate information flow

Automated maps, image processing, reports and querying any statistical data

Protection against terrorism

Re-allocation of functionalities/resources and human resources
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- Less problems with documents (e.g. reduced paperwork, reduced possibility of document loss)
- Environmental friendly (e.g. paperless)
- Improving Customer Service
- Improving reputation
- Real-time and non-real-time tracking of all airport moving elements
- The integration of all data required for an efficient airport operation management in one
system
All the above-mentioned advantages result in a reduction of costs and time requirements and enable

the re-allocation of current resources and expenses for better efficiency.

5. CONCLUSION

The primer goal of GIS is to identify the geographic coordinates and attributes of stationary objects.
RFID integrated into GIS and the technologies in common enables to identify moving elements within
a closed area in- and outdoors, while serving the improvements of airport capacity and airport
operations.

GIS is the best system to integrate all airport stable and moving elements into one system and to
identify their actual location and tasks report, and gives a solution to all the above described problems
in one common system. For identification and tracking of the moving elements and for the automation
of terminal operations, the best current technology is RFID. GIS enables also to integrate video

recordings. The monitoring of moving elements can be in real-time too.
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