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SUMMARY

The paper provides information to the Woking Group on the EOLIA project developments sponsored by Eurocontrol for airborne simulators, for ground datalink facilities, for providing the rapid prototyping of airborne datalink services and for the evaluation of datalink services using simulations.

1. Introduction

This paper gives information to the Working Group on the recent developments by the Eurocontrol sponsored parts of the EOLIA project.

EOLIA is a European consortium which has been jointly funded by the European Commission (DGXIII), Eurocontrol and the consortium members made up of:

· Aerospatiale Matra-Airbus

· the Dutch National Aerospace Laboratory (NLR)

· the UK National Air Traffic Services Ltd (NATS)

· Sofréavia (with the French Civil Aviation Authority CENA and STNA)

· Airsys ATM

· Airbus Industrie

· Air France

· British Airways.

2. EOLIA Project Overview

The EOLIA project, started in January 1996 and now nearing completion, aimed to demonstrate the benefits of datalink to airlines and other users by evaluating air traffic control Datalink Services for operational implementation in European airspace.  EOLIA adopted the operational requirements for ATC datalink services, outlined by the Eurocontrol ODIAC task force, and based the air/ground datalink services defined by ICAO SARPs.  Further details of the project can be found on the EOLIA web site (http://www.eolia.org/).

The EOLIA Datalink Services included:

· Data Link Initiation Capability Service (DLIC) for the establishment of datalink communications between aircraft and the ground.

· ATC Clearance Service (ACL) for Aircrew’s reports and clearance requests, and Controller’s delivery of clearances, instructions and notifications to aircraft.

· ATC Communications Management Service (ACM) for automated assistance to the Aircrew and current and next Controllers for conducting the transfer of ATC communications.

· Flight Plan Conformance Service (FLIPCY) for providing Controllers and Aircrew with automated support in confirming that the airborne and ground flight plans are in conformance.

· Downstream Clearances Service (DSC) for providing assistance to Aircrew for requesting and obtaining clearances and information from downstream ATSUs.

· Aircraft Position Reporting Service (APR) for providing aircraft positions in areas not under radar coverage enabling Controllers to visualise the air situation.

The services comply with the International Civil Aviation Organisation's (ICAO) standards, in particular those derived for CNS ATM-1.

EOLIA was conducted in close collaboration with the aeronautical community, shaping the implemented services to ensure that the defined services and resulting specifications meet the needs of users. The Project has been primarily user-driven in keeping with the aim of providing systems that could be relatively easily implemented in existing and future systems. Three User Forums have been held, and every effort has been made to ensure that the ideas and concerns of the participants were fed into the final definition for the EOLIA services.

The datalink services are integrated into ground and airborne systems developed by the EOLIA Partners. To enable testing, demonstration and evaluation, the EOLIA services are installed at four ground sites, and in ground-based aircraft simulators and laboratory flying aircraft.

A series of trials were run throughout 1999 and 2000 on several European sites to demonstrate and evaluate the benefits of the EOLIA Datalink Services and assess the impact on controller workload, capacity and safety.

EOLIA worked in close co-operation with the ProATN project which provided the underlying communications infrastructure for delivering messages to and from the aircraft. ProATN is an implementation of the ICAO standards for the Aeronautical Telecommunications Network (ATN), which will include two air-ground datalinks using satellite and VHF (VDL Mode 2) systems.

3. Eurocontrol Sponsored Developments

3.1 Airborne Simulator and Ground Datalink Facility

During an earlier phase of the EOLIA project, Airsys ATM developed a ground data link facility (called the Stand Alone System or SAS) and an airborne simulator (called the Air/Ground Data Generator or AGDG) for Eurocontrol. These interoperable tools supported the EOLIA data link functionality, and were based on a now obsolete version of the ATN SARPs (Phuket Version).

A second development to upgrade to the two facilities to the ICAO published ATN baseline (Doc 9705) is now in progress.  This takes into account the ATN End System V2.x software, and will support the data link service functionality defined by the Eurocontrol PETAL-II project. This upgrade will also be compatible with the RTCA SC-189/EUROCAE WG 53 Baseline 1 ATN ATS Applications.

The upgrade of the SAS and AGDG will allow Eurocontrol Member states to participate to the ATN SARPs compliant programmes, notably the PIT ATN trials. The AGDG will also be of interest for those States, already participating in PIT (e.g. Maastricht UACC and the French DGAC) to validate (part of) their ground functionality.

3.2 Flexible Airborne ATN System (FLAAS)

The FLAAS system is being developed by NLR to provide for rapid prototyping of airborne ATN datalink services including a representative pilot HMI. In its current version, FLAAS is implementing and exploiting PETAL-II services, thereby being compatible with the RTCA SC-189/EUROCAE WG 53 Baseline 1 ATN ATS Applications.

As well as being a quick-prototyping platform for (new) ATN datalink services, FLAAS allows ATN implementations such as PETAL-II to start early and – in combination with the EOLIA and PETAL-II compliant NLR ATC Research Simulator – comprehensive end-to-end testing and initial service evaluation before commercially developed airborne products are available. On the other hand, the FLAAS platform enables pilot HMI and workload research, whilst allowing for quick adaptations to changing user requirements and feedback. Finally, it aims at supporting ATN data link trials with live aircraft through its installation in the NLR Cessna Citation II.

Currently, NLR is looking at further FLAAS enhancements aiming at a stronger coupling of FLAAS with the NLR Research FMS. Through the implementation of the “Flight Plan Consistency” (FLIPCY) functionality, the intention is to establish FLAAS as an airborne reference system for ground FLIPCY implementation research. In general, FLAAS will support research targeted at more integrated datalink and FMS solutions, e.g. through the implementation of the “Dynamic Route Availability” (DYNAV) service. At the same time, FLAAS is considered to be a very suitable platform for prototyping of AOC applications, e.g. in support of the transition from ACARS to ATN datalink communications through the use of the EUROCONTROL product GACS.

Further details of the FLAAS system can be found in the separate presentation to the Working Group by NLR.

3.3 Datalink Simulations

A number of datalink simulations have been conducted by NATS as an integral part of the EOLIA operational evaluation activity. All of these simulations have been conducted using the NATS ProATN and EOLIA User Demonstrator and Evaluator (PRELUDE) which incorporates Swanwick-style Controller Working Positions. The simulated airspace is that of the North Sea Sectors (10 & 11).

One simulation focused on operational usability and service exploitation using DLIC, ACM, ACL, and DSC services. Controller opinion was obtained regarding working practices in a datalink, R/T and mixed environment. The participants also supplied feedback on the datalink HMI components. A number of tactical and strategic messages (12 downlink and 20 uplink) were used to exercise the ACL service. The CPDLC messages used in the simulation are fully compliant with those defined in the ICAO SARPs. The DSC service was sub-divided into 'sub-services', namely DSC STAR and DSC Re-route, which focused upon specific operational tasks that could be undertaken using a DDA link in a domestic en-route environment.

The simulation established that there were potential benefits in using datalink within large high level en-route sectors.  In particular these benefits are perceived to be most readily available through those services that enable communications management and downstream clearances.

Another simulation assessed controller workload when using DLIC, ACM (Partial and Full), DSC STAR and FLIPCY services. Six operational controllers were involved, undertaking a number of exercises, which had varying levels of datalink services activated.  The simulations established that the use of selected datalink services results in a significant decrease in R/T loading and potentially enhances safety.  The results indicate that controller workload benefits could be realised through the introduction of selected datalink services.

The PRELUDE system is in the process of being upgraded to the ICAO published ATN baseline (Doc 9705) and will support the data link service functionality defined by the Eurocontrol PETAL-II project.
3.4 Integration Into An Operational Environment

An evaluation of EOLIA services in a realistic operational environment both from the aircraft and ground systems viewpoints has been conducted by Aerospatiale Matra Airbus and Sofréavia/STNA using the A340 Aerospatiale Matra Airbus simulator and STNA’s EOLIA ground system.

Aerospatiale Matra Airbus in conjunction with STNA has performed evaluations of the on-board EOLIA/ProATN package during a simulated flight in operational conditions over the Aix-en-Provence FIR, controlled by voice, then by datalink. 

The A340 Aerospatiale Matra Airbus simulator, fitted with the EOLIA software embedded in an Aerospatiale ATSU, was connected to the Airsys-ATM datalink ground station at STNA via the ProATN network. 

Three flight crew (with pilots from Air France, Airbus flight tests department and British Airways) were able to fly the simulator using the following EOLIA services: DLIC, ACM, ACL and APR. The simulations enabled valuable feedback to be obtained from the pilots on the following points: 

· HMI machine interface (datalink interfaces position, presentation of information on the displays) 

· Procedures required to: 
- initiate communication with the first data link centre 
- exchange datalink messages with the ground 

· Air crew task organisation (essentially task sharing between PF and PNF) 

· Transfer delay acceptability for data link exchanges with the ground 

· Synthesis on usability of datalink in a European airspace 

The ATSU, with the EOLIA and ProATN software, has also been delivered to NLR and integrated in their Cessna Citation for flight evaluations. 

4. Validation Contributions

The early implementation of datalink services by the EOLIA project based on ICAO Air-Ground Applications SARPs has made important contributions to the validation of SV2.
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