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AVITRACK, A EUROPEAN RESEARCH PROJECT

~— == AVITRACK is a STREP project of the 6" Framework Programme concerning the
= Aeronautics and Space priority1.4 form the DG-RTD.

The project addresses the specific case of automatically supervising commercial aircraft servicing
operations at a designated airport. On the apron area, aircrafts are parked and serviced by specialised
ground support vehicles (fuel, catering, baggage, small maintenance). The efficiency and security of the
handling (servicing) process are significant issues for airport authorities, aircraft operators and citizens.

The AVITRACK apron’s activity model target of the research, will be able to model, interpret and check
normal servicing operations and to track objects and persons over the airport parking area.

AVITRACK develops an intelligent survey system on the apron, addressing aircraft, vehicles and people’s
presence and movements for the the apron real time management system.

The system is based on sensors used for video-surveillance linked to a smart system. The system outputs
are aimed at airport operators, handlers and security services.

AVITRACK addresses 3 strategic objectives: decreasing aircraft servicing costs, reduction in take off
delays due to turn around time over-run, increase security.

COLLABORATION BETWEEN RESEARCH CENTRES AND INDUSTRIALS

Envisaged technologies, to reach the objectives, are not yet deployed in industrial applications. A
European partnership between research centres, industrials, and end-users is established assembling
necessary competences.
The consortium is composed of:

= Silogis S.A., (France) software firm: Coordinator and technical prototype development.
Universities:

= University of Reading, computer vision group (U.K.): video tracking and vehicle recognition,

= INRIA Sophia-Antipolis, Orion-team (France), Understanding and event recognition,

= PRIP, university of Vienna (Austria), people and vehicles tracking,

= ARC, Austrian Research Centre (Austria), video sensor and video network provider.

= |KT, (Norway), expert in ground radar image processing,

= TEKEVER (Portugal), human computer Interface
And Associations:

= FEDESPACE (France), “airport of future” research

= EURO-INTER (France), European aeronautic community dissemination
With

= Toulouse-Blagnac Airport (France), operational test site.
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AVITRACK TECHNICAL BREAKTHROUGHS

Ambitious objectives of AVITRACK, and the developments which are dependent there, represent true
technological breakthroughs. To date, no system was developed to analyse so complex scenes, in real
time. The diversity of the operations and the materials implemented around the planes, added to the
movements of the personnel to carry out the stopover operations in a limited time, compose of the very
complex scenes.

Simultaneous convergence, of diverse materials and personnel, around the planes to carry out stopover
varied operations and very specialized, constitute a very complex unit to observe and analyse
automatically.

Some applications of video monitoring start to emerge proposing the recognition of simple event, like
deposit of a luggage in a corridor or the passage of a person in a given zone. Recent work analyses the
behaviour of one or two people since a fixed camera.

The work undertaken within AVITRACK constitutes an incontestable projection in the development of the
automatic recognition of scenarios.

AVITRACK ACHIEVEMENTS

» Operational test site on Toulouse-Blagnac airport. 8 video sensors are installed, on the echo-40
apron, viewing the aircraft.

« Handling operations analysis allowed to formalise a representation for each turnover activities,
o 3D numeric model of apron area and involved vehicles and aircraft,

» Distributed architecture for video streaming, video tracking, event recognition and HCI,

» Video tracking software for people and vehicle detection around the aircraft,

» Real-time model based vehicle recognition,

o Multi-view data fusion for 3D object location,

« Artificial intelligent modules for events recognition close to the aircraft, in real time,

» Efficient Beta prototype processing, in real time, video tracking, scene understanding and
reporting.

« Simultaneous video streaming and recording architecture,
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AVITRACK COMBINES INNOVATING TECHNOLOGIES
1/ Video tracking

AVITRACK exploits the latest video-surveillance innovations.
Video sensors are fixed to the airport building, viewing the apron area.

The assembly of cameras monitors the aircraft-parking zone, creating
digital images in which individuals, objects and vehicles are localised and
identified.

Advance image processing software detects movement in the scene on a
per-frame basis. Detected objects are then classified as individuals,
vehicles or mobile objects.

Using geometric models the vehicles are categorised by functionality (e.g. loader, truck, tanker, etc.).

Multi-sensor data fusion technique is used to create a real-time 3D representation of activities and
movements, which can be interpreted by an intelligent computer programme.

2/Apron activity model

To realise the automatic recognition of the handling operations, the

Airport Building scene and the activities must be modelled.

A geometric model of the apron is formed including the operational
GEL WIS function of specific areas (as waiting area, ERA, tanker area,
Paring Ara o Amca gateway evolution area, GPU area).

{raleway : .
Fvalulicn doee Main Wheel
Stop position

The aircraft functional model, containing all potential contact points
(as refuelling point, passengers doors, cargo doors, etc...)
completes the “apron scenes and actors database”.

This static apron representation has to be combined with dynamic
scenarios.

A scenario is a scheduled arrangement of basic and combined events.

Each event is the result of the semantic description of activiies in connection with multiple
individuals and vehicles around the aircraft.

After the analysis of the handling process, using a dedicated ontology, a scenario database is created.

The “apron activities model” database covers a large part of all the handling operations observed around
an aircraft.

3/ Understanding A.I.
Ground handling operation recognition process:

O The video-tracking module captures the activities around the aircraft.

o the 3D generated current situation map (people, aircraft and vehicle location) is combined with the 3D
models of the apron area.

0 This observed apron situation is compared, in real time, to the “apron activities model”, using artificial
intelligence technologies.

o Every operation and movement around the aircraft, from the simple to the more complex, is analysed
and identified.

O All pertinent events are dispatched for remote control to the apron manager, airport authorities, airlines
and security services.
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AVITRACK DOMAINS OF APPLICATION

Domains to exploit the results of the AVITRACK studies, concepts and prototype are varied. The first
finality of AVITRACK prototype is the optimisation of the supervision of the stopovers, by an information
feedback, in real times, of all the operations in progress on the airport platform. Various specific
applications, dedicated each one to a trade or a particular customer, will result from this. The actors of
each airport platform interested by this process of optimisation are: Airline companies, managers of airport,
handlings, air traffic as well as the services of safety.
The objectives are:

» For the airline companies to ensure the punctuality of the departures,

» For the airports to optimise the exploitation of their capacity,

» For the people receiving benefits in load of the operations, to minimize times of stopover,

= For the air traffic, to ensure the fluidity of the traffic by improving management of the carparks had.

These concerns take parts of the priorities of the European Commission relating to the improvement of the
management of the air traffic and the capacities of the European airports.

The first potential market of system AVITRACK is composed of the principal European airports, as ADP,
Gatwick, Heathrow, Franckfurt, etc.... To answer to the air traffic grown, airports seek to reinforce their
capacity of reception. The improvement of the management of the existing means contributes directly to
this objective. The interest of the establishment of such system of supervision is as beneficial as the traffic
flow is more tended. The platform airports ("Hub") will withdraw a strong benefit by exploiting such
supervision of the stopover operations (Lyon Saint Exupéry, Zurich, Munich, etc...).

The deployment of system AVITRACK on the airport platforms will also increase safety near planes.
AVITRACK brings an additional control of the behaviour of people near the plane, and the detection of the
approach of the vehicles and any objects.

The innovations of project AVITRACK interest many other applications. The automatic monitoring principle
and recognition of complex events dedicated to the supervision of specific operations meet in many other
transport activities (railway, subway, port, etc...). The concept of AVITRACK can be declined to recognize
the specific scenarios to each context and each metier.
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