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PROBLEM DOMAIN
• Air transport demand is increasing – Europe/Global
• Legacy ATS requires modification – Europe/Global• Legacy ATS requires modification  Europe/Global
• Weather related delays – significant cost impact
• Manufacturing industry; product innovation essential toManufacturing industry; product innovation essential to 

sustain European employment
• Global competition
• Aircraft cockpit systems integration complexity

– Aircraft/ATC level
C / i i t– Crew/avionic systems

• Emerging technological enablers
• Successful design definition only through teamworkSuccessful design definition only through teamwork
• Customer/consumer expectation
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ALICIA – Key Objectives

1. To develop and All Conditions Operations Capability to 
reduce weather related delays by 20%

2. To develop a new flight deck architecture facilitating the
introduction of new technologies and applicationsintroduction of new technologies and applications,
applicable to a broad range of aircraft types (professional
operations)operations)
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ALICIA ‐ Supplementary Objectives

To enhance safety within the air transport system

To reduce the time‐to‐market of complex, integrated avionics 
systems

To reduce through‐life costs
Crew training and type approval; common HMI philosophyCrew training and type approval; common HMI philosophy

Obsolescence; equipment interoperability

Re‐design & certification; cross platform standardsg ; p
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Business Context – The Goals

Reduced Weather 
Related  Delays

ALICIA

Safety
Ability to Integrate
New Technologies 
and  Applications

State of the Art

Reduced Time 
to Market

Reduced Cost 
of Avionics
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Cockpit Technologies – Innovation Potential

All Condition Operations is just one axis of a technology 
frontier that will arrive in the next generation cockpit

Head Mounted 
Displays

Head Up 
Displays

Display Technologies
Large Area 
Displaysp y

3D  Displays
p yp y

Audio 
Technologies Holistic Integration/Optimization

DVI/DVO

Auditory 
Displays/3D

Technologies
Task 

Automation ALICIA
Holistic Integration/Optimization

State‐of‐the‐Art HFI Tools/Processes

Haptic Devices Cursor Control 

Multimodal Interface 
Technologies

Passive/Active
Sidesticks

New cockpit architecture supporting the integration of new technology

Devices
Sidesticks
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Overview of the project

The ALICIA consortium has been formed from 42 partners
Consortium Balance:

Platform Integrators (8)
System / Equipment Suppliers (8)System / Equipment Suppliers (8)
Technology Specialists (8)
Research Organisations (7)
Universities (5)
Experts (6)

48 months duration48 months duration
Started September 2009
Finishes August 2013

Overall Value:  46.7M Euro , EC Grant:  27.8M Euro
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Overview of the project
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ALICIA – work structure

WP1
Operational 

Standardisation & Certification
Integration Groupp

Requirements

WP2

WP6.3
Exploitation

Plans
( Development

Integration Group
System Design Group

HMI Group
New 

Architecture 
Concept

( Development 
after ALICIA )

p

WP3
Technology 
Selection & 

WP5
Simulation, 
Evaluation & 

Integration

WP4

Assessment

Review Points Application Design & 
Implementation

Review Points
‐ Internal Partner Experts 
‐ External Experts
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ALICIA Overall Concept

Th k T h i l C tThree key Technical Components

1 All C diti O ti (ACO)1. All Conditions Operations (ACO)
2. New Cockpit Concept
3. Simulation/Synthetic Environments3. Simulation/Synthetic Environments
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All Condition Operations – domain focus

Extending The Aircraft Operating Envelope:

Approach/Landing

Ground Movement

Atmospheric Conditions

Ob t l /Th t C ditiObstacle/Threat Conditions
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All Condition Operations ‐ operational gains

Decision height below 200 feet for all equipped aircraft onDecision height below 200 feet for all equipped aircraft on 
almost all runways/landing sites in low visibility/bad weather 
conditions

More autonomous taxiing capability in low visibility/bad g p y y/
weather conditions

Optimized flight efficiency and safety by providing an accurate 
picture of the weather situation around the aircraft and along 
its intended trajectory
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New Cockpit Concept – ALICIA improvements 

Key drivers:
SESAR functionality
ACO functionality
Avionic equipment cost

O ti i i kl dOptimising crew workload

Increased standardisation across a broad range of aircraftIncreased standardisation across a broad range of aircraft 
platform types; architecture & HMI

Significant reduction in cost and time to market for new 
cockpit systems
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New Cockpit Concept – domain focus

Cockpit Audio Environment

Display Technologies 

System Management/Control Functions

Human Machine Interface (HMI)

Crew Station Layouty

Automation

Holistic Integrationg
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Synthetic Environments ‐ certification

ACO solutions – complexity of demonstrating safety 
compliance

Safety risk to the aircraft

S f t i k t thSafety risk to the crew

Scheduling the weather conditions!

Boundary testing vs detailed testingoundary testing vs detailed testing

Cockpit systems integration safety complianceCockpit systems integration safety compliance
Cost of development testing

Cost impact of system change, e.g. test/re‐certification

Availability of skilled resource
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Relationships with other Projects

• Operational requirements

• System (avionic) ArchitectureSystem (avionic) Architecture

• Technology enablers
– At the aircraft level

– At the avionic equipment levelq p

17
This document is produced by the ALICIA Consortium. Copyright and all other rights are reserved.

The information contained in this document may not be modified or used for any commercial purpose without the prior written 
permission of the owners and any requests for such additional permissions should be addressed to the ALICIA coordinator.

“Unrestricted  PUBLIC  Access”.

New Projects Developing Avionic Systems and Flight Deck Operations, and their Contribution to Future Air Traffic Management - Brussels 22nd June 2010



ALICIA Relationship with other projects

SESAR

Joint Undertaking

Level 2

ALICIASCARLETT

Level 2 
Integrating Projects

C

OTHER 

Level 1 
Research Projects

PROJECTS
L1 and  L2

ODICISDAPHNE
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ALICIA Relationship with other projects

9

TRL In-Service

9

Product 
Development

6

ALICIAALICIA
Exploitation

3

CompletionCompletion
Dates

Time2008 2009 2010 2011 2012 2013
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ALICIA relationship with SESAR #1

SESAR statements
SESAR is the Technological Pillar of the Single European SKY 
programme

Develop a modern, high performance Air Traffic Management  
‐ ATM

Develop a New Concept of Operation – 4D Trajectory 
Management

Full integration of the Aircraft in the ATM system

Develop a new type of wireless communication and Data 
E hExchange 

fundamentally different from present communication

20
This document is produced by the ALICIA Consortium. Copyright and all other rights are reserved.

The information contained in this document may not be modified or used for any commercial purpose without the prior written 
permission of the owners and any requests for such additional permissions should be addressed to the ALICIA coordinator.

“Unrestricted  PUBLIC  Access”.

New Projects Developing Avionic Systems and Flight Deck Operations, and their Contribution to Future Air Traffic Management - Brussels 22nd June 2010



ALICIA relationship with SESAR #2

SESAR objectives 2020‐2025j
Increase safety by a factor of 10

Triple capacityp p y

Reduce ATM costs per controlled flight by 50 %

Reduce environmental impact by 10%p y %

Also addressed:
Security, Efficiency, Flexibility, Predictability,y y y y

Global Interoperability,

Access, Equity
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ALICIA relationship with SESAR #3

SESAR and ALICIA
SESAR deals with Transport Operation – primarily Fixed Wing 
Aircraft 
ALICIA deals with multi‐type Operation – Fixed and Rotary 
Wing Aircraft

d l h h f d ffSESAR deals with the concept of transport operation and traffic 
goals 
ALICIA deals with needed tools and methods to achieve SESARALICIA deals with needed tools and methods to achieve SESAR 
concept and objectives

SESAR is largely european ATM oriented (ex. Eurocontrol,SESAR is largely european ATM oriented (ex. Eurocontrol, 
Single European Sky) 
ALICIA will have to be more global
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ALICIA relationship with SESAR #4

SESAR and ALICIA
Six key and vital enablers are identified:

Information Sharing

Collaborative Decision Making

Network Management

Ai i dAirport as integrated partners

Maximise Airspace Capacity

Reduce environmental impactReduce environmental impact

Trajectories are Managed through:
System Wide Information Sharing (SWIM)y g ( )

Collaborative Decision Making (CDM)
Remarks: 
All actors (ex. Users, ANSPs and Airports) in the ATM System are integrated in The ATM Performance Partnership (ATMPP) 
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ALICIA relationship with SESAR #5

The Human will remain at the core of 
The Concept – at all levelsp

All actors (Users, ANSPs and Airports) in 
the ATM System are integrated in The ATM 
Performance Partnership (ATMPP)

tory t

TM

Performance Partnership (ATMPP) 

Trajectories are Managed through: 
1. System Wide Information Sharing (SWIM) 

Trajectory

Management

CDM
CDM

TM
Trajectory 

Management

S

2. Collaborative Decision Making (CDM)

Five Key enablers have been identified, 
each of then is vital: CDMTM ManS

W
I
M

each of then is vital:
1. Information Sharing
2. Collaborative Decision Making
3. Network Management
4. Airport as integrated partners
5. Maximise Airspace Capacity
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ALICIA relationship with SESAR #6

OPERATIONAL REQUIREMENTS

• ACO challenges for rotorcraft & small aircraft

• Genuine operating constraints (weather related):• Genuine operating constraints (weather related):
– Off‐shore (rig) operations

– EMS

– SAR

– Surveillance

• Operations from small sites/regional airportsOperations from small sites/regional airports

• Extending the SESAR concept to unmanaged airspace?
– Transitioning to/from managed airspace

– Self separation and multi‐lateration

– Enabling of ACO operations

– Minimum equipment fit
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ALICIA Next Steps

Detailed discussions with SESARDetailed discussions with SESAR

Workshop with Regulatory & Airworthiness Authorities

ALICIA Operational concepts will evolve over the life of theALICIA Operational concepts will evolve over the life of the 
project

End 2010 – Operational requirements baseline p q

Mid 2011 ‐ Safety requirements baseline
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ALICIA relationship with SCARLETT

SYSTEM ARCHITECTURE PROCESSING

Applicability to cockpit systems

Scaleable; small rotorcraft & fixed‐wing aircraft (professional platforms) 
to large  fixed‐wing aircraft

Improved health monitoring

Redundancy management for improved safety and impact onRedundancy  management for improved safety and impact on 
operations; ACO functionality

Data interface technologies; physical layer to application layer 
(protocols)
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ALICIA Next Steps

Q1 2011 – System architecture baselineQ1 2011  System architecture baseline

ALICIA system architecture concepts will evolve over the life of 
the projectp j

Common Partner involvement (cross‐fertilisation)
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ALICIA and ODICIS

COCKPIT HMI

Road mapping beyond 2020; trade studies

Display symbology/HMI

New functionality from developments in system technology

Rationalisation of Cockpit equipment.

Increase system flexibility for upgradesIncrease system flexibility for upgrades

Increase in display size – single display
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ALICIA Next Steps

Q1 2011 – HMI philosophy baselineQ1 2011  HMI philosophy baseline

ALICIA HMI philosophy concepts will evolve over the life of the 
projectp j

EEAG interaction
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ALICIA and DAPHNE

SYSTEM ARCHITECTURE INFRASTRUCTURE

ACO functionality dependency on high‐bandwidth data distribution

Real‐time safety critical

Scaleable

Ease of partitioning safety related and utility data

EMI; high‐bandwidth = data integrity riskEMI; high‐bandwidth = data integrity risk

Standardisation; components, configuration, protocols

Current industry baseline – ARINC664 over multimode fibre
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ALICIA Next Steps

Q1 2011 – System architecture baselineQ1 2011  System architecture baseline

ALICIA system architecture concepts will evolve over the life of 
the projectp j

Common Partner involvement  (cross‐fertilisation)
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ALICIA and Other EC projects

HEDGE*

GIANT‐2*

EMMA II*

FLYSAFE

OPTIMAL

ANASTASIA

HILAS

EMMA
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This publication only reflects the view of the ALICIA Consortium or selected participants thereof. Whilst the ALICIA Consortium 
has taken steps to ensure that this information is accurate, it may be out of date or incomplete, therefore, neither the ALICIA 
Consortium participants nor the European Community are liable for any use that may be made of the information contained 
herein.

This document is published in the interest of the exchange of information and it may be copied in whole or in part providing that 
this disclaimer is included in every reproduction or part thereof as some of the technologies and concepts predicted in this 
document may be subject to protection by patent, design right or other application for protection, and all the rights of the 
owners are reserved. 

The information contained in this document may not be modified or used for any commercial purpose without prior written 
permission of the owners and any request for such additional permissions should be addressed to the ALICIA Coordinator 
(Westland Helicopters Limited, Lysander Road, Yeovil, Somerset,  BA20 2YB, UK, for the attention of the ALICIA Programme 
Manager) in the first instance.”

For further information please contact 
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