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Agenda

10:00 WELCOME & INTRODUCTIONS Ritchie Head

10:10 STRENGTHENING UK CAPABILITIES Rob Furlong

IN THE TRANSPORT SECTOR

10:30 EUROPEAN FUNDING OPPORTUNITIES

Sustainable Transport Cliff Funnel

Aerospace & Aeronautics Gill Richards

11:00 ENHANCED REGIONAL SUPPORT Anthony Walker

11:20 COFFEE BREAK

12:00 ENGAGING WITH YOUR SUPPLY CHAIN Martin Wright

12:20 ²I!¢ ¢h 5h b9·¢Χ Anthony Walker

12:30 LUNCH & NETWORKING



The Role of FrameworksNW

ω Promote the involvement of NW organisations in  collab. R&D (FP7 and TSB)

ω Assist Northwest organisations to access funds for R&D

ω Build strategic partnerships between business and knowledge base

Who are we?



Why Collaboration? Complimentary skills

Fundamental 

Research 

Applied 

Research

Prototyping & 

Demonstration

Commercial 

Product/Service
óCustomerô

Universities

Research Org.

Company R&D

Investment

Research Exploitation

Clear visioné!!FP7

Technology 

Development



FP7 Structure

COOPERATION IDEAS (European Research Council)

PEOPLE (Marie Curie)

CAPACITIES

COOPERATION

Tackling major research themes togetheré

IDEAS (European Research Council)

Putting bright ideas to work for Europeé

PEOPLE (Marie Curie)

Want a scientific career in Europeé?

CAPACITIES

Top facilities for top scientistsé

COOPERATION
Health

Food, Agriculture & Biotechnology

ICT

NMP

Energy

Environment (inc. Climate change)

Transport (inc. Aeronautics)

Socio-econ. Science & Humanities

Security & Space

IDEAS (European Research Council)
Starting independent researcher grants

Advanced investigator grants

PEOPLE (Marie Curie)
Initial training of researchers

Lifelong learning & career development

Industry-academia partnerships

International dimension

Specific actions

CAPACITIES
Research infrastructures Science in society

Research for the benefit of SMEs Activities of INCO

Regions of knowledge Coherent development of policies

Research potential
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12:00 ENGAGING WITH YOUR SUPPLY CHAIN Martin Wright
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Driving Innovation

Strengthening UK capabilities in the 

Transport Sector

Informed Logistics UK Funding 

November 2009

Rob Furlong

Intelligent Transport Systems 

Knowledge Transfer Network



Driving Innovation

Technology Strategy Board
Intelligent Transport Systems & Services - Innovation Platform

ÅAn executive non-departmental public body

ÅA business-focused organisation

ÅRole to stimulate technology-enabled innovation

ÅInnovation Platform set up to address societal 
transport challenge



Driving Innovation

ITS Knowledge Transfer Network

ÅinnovITS and ITS KTN Set up from AIGT 
recommendation

ÅNetworking organisation

ÅTo facilitate innovation and exchange of 
knowledge

ÅTo deliver improved industrial performance 
through innovation and collaboration

ÅClosely aligned to the Technology Strategy 
Board



Driving Innovation

The Challenge

ÅIn the last decade, vehicles in Britain have 

increased by 6 million ïnow over 33 million

ÅThe Eddington Transport Study (Dec 2006) 

predicts that despite over £140 billion of planned 

investment over the next 10 years, congestion 

could get 25% worse by 2015é

Åé and that the cost of that congestion -currently 

£20 billion per annum - will more than double 

over next 20 years



Driving Innovation

Informed Logistics

Å>£10m funding for collaborative projects to 

develop systems, services, products that

ïIncrease the efficiency of the transport 

network

and

ïIncrease operational efficiency

ÅAn opportunity to be part of the solution



Driving Innovation

Objectives

ñMoving goods more intelligentlyò

ÅReduce freight road mileage

ÅReduce environmental impact of freight 

movement



Driving Innovation

ñIntelligenceò

Balance of technology

and human behaviour



Driving Innovation

Approach

ÅInformed theme 

ÅThink outside the vehicle

ÅLook at the overall performance of the transport 

network

ÅConsider the whole supply chain

ÅBusiness and societal benefits



Driving Innovation

Challenges

ÅCustomer choice

ÅTransport network

ÅIndustry structure

ÅBusiness efficiency



Driving Innovation

Challenges ïCustomer choice

ÅInfluence customer awareness, expectation and 

choice in procurement of logistics services

ÅEncourage / nudge behavioural change in retail 

services requirements

ÅUnderstand consumer choices and influence on 

logistics services and vice versa



Driving Innovation

Challenges ïTransport network

ÅDemonstrate joined up planning for effective 
movement of goods across the transport 
network

ÅStimulate modal shift to reduce environmental 
impacts

ÅEnable more efficient use of existing 
infrastructure

ÅStimulate more sustainable patterns of use of 
ports and air terminals for international freight



Driving Innovation

Challenges ïIndustry structure

ÅDemonstrate the business case for innovative 

solutions in the supply chain

ÅEncourage cross business and transport sector 

collaboration

ÅEnable cross business and transport sector 

systems connectivity

ÅEnhance visibility of the whole supply chain to 

customers and suppliers



Driving Innovation

Challenges ïBusiness efficiency

ÅAccelerate marketable solutions that improve 

efficiencies for time, cost, quality and location of 

goods

ÅProvide realised systems that operators see 

value in and will want to use and buy

ÅOptimise use of vehicle capacity and rolling 

stock capability



Driving Innovation

Innovation examples

ÅCustomer choice

ÅTransport network

ÅIndustry structure

ÅBusiness efficiency

ÅTechnology



Driving Innovation

Innovation ïCustomer choice

ÅCustomer information or logistics procurement 

services providing multi-modal options

ÅConsumer behaviour modelling

ÅDemand based technologies for timed 

distribution



Driving Innovation

Innovation ïTransport network

ÅDevelopment of cost and environmental impact 
models for different modes 

ÅSimulation and planning software for optimal use 
of infrastructure

ÅRail, Air, Maritime and Road optimisation 
systems for improved freight capacity 
management, back-loading or reverse logistics

ÅInformation and data connectivity across the 
transport sector



Driving Innovation

Innovation ïIndustry structure

ÅSupport the creation of virtual organisations 

including computer models, location aware 

services, and data warehouses

ÅUse of geographic information systems to 

facilitate discovery of appropriate partners for 

capacity sharing

ÅConsolidation systems for distribution centres



Driving Innovation

Innovation ïBusiness efficiency

ÅDriver information systems for reduced 

emissions, location, goods collection, 

communications

ÅVehicle tracking systems for dynamic route 

planning

ÅAutomated records of goods in transit



Driving Innovation

Innovation ïTechnologies

ÅDevelopment of integrated IT systems 

ÅVehicle, or vehicle to vehicle, or vehicle to 

infrastructure communications systems, 

ÅIntegration of existing ITS hardware though 

systems engineering,

ÅExpanded use of RFID and infrastructure 

technologies



Driving Innovation

Cross sector and industry 

ÅVehicle manufacturers

ÅIntelligent infrastructure

ÅIT

ÅElectronics

ÅGPS

ÅRFID

ÅTelecommunications

ÅCreative industries

ÅRetailers

ÅShipping

ÅHaulage

ÅRail freight

ÅFreight forwarders

ÅRetail customers

Å3PLs

ÅSolution providers

ÅLocal Authorities / RDAs

Åé



Driving Innovation

Example activities

ÅResearch for more efficient systems and 
services, 

ÅMarket research

ÅRegional demonstrations

ÅBusiness case modelling

ÅDeveloping cross sector solutions 

ÅThe use of media and PR activity

ÅDeveloping services that are easy to use

ÅDemonstrating end-to-end solutions 



Driving Innovation

Themes

ÅLast Mile

ÅCollaboration

ÅIncentives and customer choices

ÅBusiness models

ÅMulti-modal

ÅUse of technology

ÅInformation services 



Driving Innovation

Thank you

Think Donut!

rob.furlong@innovits.com

07971 503377

www.its-ktn.org.uk

mailto:rob.furlong@innovits.com


European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

European Funding Opportunities

Sustainable Transport

Cliff Funnell
UK FP7 Surface Transport NCP

FP7UK



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

What is FP7UK?

V Integrated team of National Contact Points (NCPs)

V Funded by the DTI 

V To provide information and advice to help UK participants 

achieve success in the European R&D Programme ï

Framework Programme 7 (FP7)



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

Content of Presentation

Å2010 Surface Transport Work Programme

ÅGreen Car Initiative

ïSurface Transport

ïICT

ïEnergy

ÅFuel Cell & Hydrogen JTI

ÅSources of information



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

Co-operation Programme ïBudget ú32b

1. Health

2. Food, Agriculture and Fisheries, Biotechnology

3. Information and Communication Technologies

4. Nanosciences, Nanotechnologies, Materials and 

new Production Technologies

5. Energy

6. Environment (including Climate Change)

7. Transport (including Aeronautics)

8. Socio-Economic Sciences and the Humanities

9. Security

10. Space



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

Co-operation Programme ïBudget breakdown



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

Surface Transport 2010 WP

Calls to be Published: 30th July 2009

Deadline: 14th January 2010



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

Surface Transport 2010 WP

Divided into two major action lines:

1) Six activities are addressed, reflecting the strategic
and policy challenges facing Europe:
ïThe greening of surface transport

ï Encouraging modal shift and decongesting transport corridors
(co-modality)

ïEnsuring sustainable urban mobility

ï Improving safety and security

ï Strengthening competitiveness

ï These five activities are complemented with cross-cutting
actions addressing several activities.

2) Actions supported under the óEuropeanGreen Cars
Initiativeô



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

Surface Transport 2010 WP

The 2010 WP been designed to respond to the 

following major strategic objectives:

ÅThe development of rail freight transportation 

ÅEco-innovations in shipbuilding and 

waterborne transportation 

ÅThe óelectrificationô of road and urban 

transport 



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

Surface Transport 2010 WP

Take-off of freight transportation by rail

ÅIncrease of the infrastructure and rolling stock 

capacity

ÅTechnologies for intermodality

ÅQuality of services

ÅIntelligent freight wagon



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

Surface Transport 2010 WP

Eco-innovations in waterborne transportation

ÅEco-innovations in industrial processes (shipbuilding, 
ship repair and ship maintenance)

Å Towards pollution-free Ports and Approaches

Å Alternative Fuel and Fuel Gases including storage and 
distribution

ÅShore-based Power Supply

Å New ballast and waste treatment including elimination 
of discharges



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

Green Car Initiative

The óEuropeanGreen Cars Initiativeôbelongs to the óEuropeanEconomic
Recovery Planô,an initiative to coordinate efforts and implement joint
actions to contain the scale of the economic downtown and to
stimulate demand and confidence.

The óEuropeanGreen Cars Initiativeôis a research and innovation
measure aiming at facilitating the deployment of a new generation of
passenger cars, trucks and buses that will protect our environment
and lives and ensure jobs, economic activity and competitive
advantage.

A series of different measures are proposed:

Å PPPs for research on greening road transport: ú1 billion (ú500 m from 
EC FP7)

Å EIB loans in support of industrial innovation: ú4 billion (in addition to 
existing loans)

Å Legislative measures to promote the greening of road transport (taxes
circulation and registration, scrapping of old cars, procurement rules,
CARS21 initiative).



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

Green Car Initiative ïMajor R&D Activities

Under the Green Cars Initiative, the research topics include:

Å Research for trucks;

Å Research on greening internal combustion engines;

Å Research on bio methane use;

Å Logistics, transport system optimisation; and

Å Research on electric and hybrid vehicles, notably research on: 

ïHigh density batteries;

ï Electric engines; and

ïSmart electricity grids and their interfaces with vehicles.



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

Green Car Initiative ïFP7 

Trans-

port

ICT Energy NMP Env

Total 

(úM)

220 120 75 60 25

% 44 24 15 12 5

Year EC 

Funding

(approx.) 

(úM)

2010 95

2011 115 

2012 145 

2013 145 

Total 500 

Theme



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

EIB loans 

In addition to grants received from FP7 funding, organisations 

involved in transport research can also apply for loans from the 

EIB. These will be the best tools for projects that involve greater 

risk.

Two EIB loan mechanisms will provide the bulk of financing 

under the EGCI:

üThe Risk-Sharing Finance Facility (RSFF); and

üThe European Clean Transport Facility (ECTF); a loan 

instrument which has been specifically designed for the 

transport industry.



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

Green Car Initiative ï2010 FP7 Calls

Surface Transport (SST)

Å Electrical machines

Å Integrated electric auxiliaries and on-board systems

Å Optimised thermal engine development and integration

Å Smart storage integration

Å Advanced electric vehicle concepts

Å Green Cars - Integrated EU demonstration project on
electromobility

SST/Energy/NMP/Environment-Joint Call

Å Materials, technologies and processes for sustainable
automotive electrochemical storage applications

ICT

Å Highly energy-efficient ICT components and solutions for Fully
Electric Vehicles (FEVs),



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

Fuel Cells & Hydrogen JTI

Å Public private partnership supporting RTD activities in fuel cell and 
hydrogen energy technologies in Europe. 

Å Aims to accelerate their market introduction, realising their potential 
as an instrument in achieving a carbon-lean energy system. 

Å For the automotive sector, the aim is to achieve breakthroughs in 
bottleneck technologies and to enable industry to take the large-scale 
commercialisation decisions necessary to achieve mass market 
growth in the time-frame 2015-2020. 

Å 2009 Call now open [2 July ï15 October 2009

ïArea SP1-JTI-FCH.1: Transportation & Refuelling Infrastructure

Å At least one legal entity must be a member of the Industry Grouping 
or the Research Grouping



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

What to do next? 

V Find out more 

V Visit the Cordis website ïthis is the EUs website for R&D

http://cordis.europa.eu/fp7

V Visit the FP7UK website and join the mailing list

www.fp7uk.co.uk

V Investigate the Work Programmes and identify suitable  

Calls for proposal opportunities 

V Understand your project

V Decide on your project theme/research topic

V Consortium ïdo you need assistance with partner 

searches?  

V Seek assistance from your National Contact Points



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

FP7 Information Days

Å Transport, including Aeronautics

ü28/29 September, Brussels

üBrokerage Activities

ühttp://ec.europa.eu/research/transport/event
s/infodays2009_en.html



European Framework Programme for Business FP7UK

Technology Strategy Board
Driving Innovation

Advice and Assistance in the UK

FP7UK National Contact Points:

Support line: 0870 600 6080

eMail: help@fp7uk.co.uk 

Website: www.fp7uk.org.uk



Driving Innovation

FP7UK

European Funding Opportunities in

Aeronautics & Space

Northwest Information Day 28th July 2009

Gill Richards

National Contact Point for Aeronautics &Space 

gill.richards.dti@btinternet.com



Driving Innovation

Scope of Presentation

ÅTopics and special details for FP7 2010 Call 3 in 
aeronautics

ÅBrief information on 2010 Call1 for Clean Sky

ÅBrief information on some calls for SESAR

ÅLimited information on FP7 2010 Call 3 in space

ÅWebsite information

(More information can be made available on request)



Driving Innovation

Aeronautics

ACARE Strategic Agenda Activities

ÅThe Greening of Air Transport *

ÅIncreasing Time Efficiency (airports only ïrest in SESAR)

ÅEnsuring Customer Satisfaction and Safety

ï (few topics under safety)

ÅImproving Cost Efficiency *

ÅProtection of Aircraft and passengers (under Security Call)

ÅPioneering the Air Transport of the Future *

*  Included in 2010 Call



Driving Innovation

Aeronautics 2010 Call 3 

ÅLevel 1 projects only

ïup to ú10m total funding 

ïobjective is to improve the technology base with proven 

concepts and technologies which could be eventually integrated 

and validated at a higher system level.

ïcan be addressed in the proposals with a high degree of 

flexibility, selecting only some of the topics or combining them 

where needed. They will be the subject of óCollaborative 

Projectsô of small or medium-scale 

ïSME participation is expected in Collaborative Projects at Level 

1, as well as in the research carried out in the 'Clean Sky' Joint 

Technology Initiative and the SESAR Joint Undertaking. 



Driving Innovation

EC Notes/Possible Hints for 2010 Call

Å Safety, in line with the topics open under the activity line óEnsuring 
customer satisfaction and safetyô.

Å Environment, in line with topics open under the activity line óThe 
greening of air transportô.

Å Topic AAT.2010.7-6 and AAT.2010.7-16 to explore and stimulate 
the international cooperation with ICPC from Asia, in particular India, 
and with the US, respectively.

Å Co-ordinated Calls with Russia and with China, building upon recent 
stimulation actions and agreements reached between the 
Commission and the relevant administrations of the Russian 
federation and of the People's Republic of China.

Å Aeronautics Information Day 29th September in Brussels

http://ec.europa.eu/research/transport/events/infodays2009_en.html

http://ec.europa.eu/research/transport/events/infodays2009_en.html


Driving Innovation

Budget of Calls for 2010 (Mú)

Å FP7-AERONAUTICS and AIR TRANSPORT (AAT)-2010-RTD-1 

101.29

Å FP7-AERONAUTICS and AIR TRANSPORT (AAT)-2010-RTD-

RUSSIA 4.00

Å FP7-AERONAUTICS and AIR TRANSPORT (AAT)-2010-RTD-

CHINA 3.00

Å Total for AAT-2010-RTD calls 108.29
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THE GREENING OF AIR TRANSPORT

ÅGreen aircraft
ï Flight physics, Aerostructures, Propulsion Systems and equipment, 

Avionics, Enhancing strategic international cooperation with Russia in 

the field of advanced aerodynamics and innovative design concepts for 

high-aspect ratio wings and associated high-lift systems, Enhancing 

strategic international co-operation with Russia in the field of advanced 

engine noise control based on plasma actuators, Enhancing strategic 

international co-operation with China in the field of advanced aircraft 

noise prediction and control methods,

ÅEcological production and maintenance
ï Production , Maintenance and disposal , Green air transport operations , 

Airports , Design systems and tools - Understanding interactions 

between air transport, environment and society



Driving Innovation

INCREASING TIME EFFICIENCY

ÅTime efficient air transport operations , Airports 

ENSURING CUSTOMER SATISFACTION AND SAFETY

ÅPassenger friendly cabin , Noise and vibration , Aircraft 
safety Aero structures, Systems and equipment, 
Avionics, Operational safety , Design systems and tools , 
Enhancing strategic international co-operation with 
Russia in the field of enhanced maintenance and 
operational safety



Driving Innovation

IMPROVING COST EFFICIENCY

Å Aircraft development cost

ï Design systems and tools , Aerostructures, Systems and equipment, 
Avionics , Production , Enhancing strategic international co-operation 
with Russia in the field of novel composite structures and associated 
manufacturing methods based on geodesic concepts, Enhancing 
strategic international co-operation with Russia in the field of advanced 
simulation in propulsion, Enhancing strategic international co-operation 
with China in the field of casting of large titanium aerostructures 
components 

Å Aircraft operational cost

ï Flight physics , Aerostructures, Propulsion, Systems , Avionics , 
Enhancing strategic international co-operation with China in the field of 
flow control for drag reduction and wing aeroelastic optimisation

Å Air Transport system operational cost

ï Human factors



Driving Innovation

PIONEERING THE AIR TRANSPORT OF THE FUTURE

Å Breakthrough and emerging technologies

ï Lift, Propulsion, Interior Space, Life-cycle

Å Step changes in air transport operation

ï Novel air transport vehicles , Guidance and control , Airports

Å Promising pioneering ideas in air transport

ï The cruiser/feeder concept , Take-off and landing with ground-based 

power , Personal air transport systems , New sources of aircraft main 

propulsive power



Driving Innovation

CROSS-CUTTING ACTIVITIES FOR IMPLEMENTATION 

OF THE SUB-THEME PROGRAMME

Å Improving passenger choice in air transportation with the 
incorporation of additional and new vehicles

Å Retrofitting for improved sustainability and economic viability of 
aeronautical products

Å Stimulating research with International Cooperation Partner 
Countries 

Å Supporting the organisation of conferences and events of special 
relevance to aeronautics and air transport research 

Å Stimulating the participation of small and medium size enterprises 
(SME) and other small organisations for improved integration of the 
European Research Area



Driving Innovation

CROSS-CUTTING ACTIVITIES FOR IMPLEMENTATION 

OF THE SUB-THEME PROGRAMME

Å Assessing and further developing the role of small aircraft in the air 
transport system

Å Observation platform to assess the fulfilment of Vision 2020 goals 
from technological and institutional standpoints

Å Platform to stimulate the development of breakthrough technologies 
and concepts enabling step changes in aviation 

Å Updating the strategic agenda for aeronautics and air transport 
research in Europe

Å Exploring opportunities and stimulating research cooperation with 
the United States of America

Å Socio-economic incentives and barriers to innovation in air transport 
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Aeronautics and Air Transport Level 3 

Projects
1.Clean Sky JTI

Å 7-year research project on Greening of Aeronautics

Å Total budget 1.6 billion ú

ï 800 million úfrom Commission in-cash

ï 800 million úfrom industry in-kind

ï 6 Integrated Technology Demonstrators

Å 1st Call for Proposals has been launched:

ï 72 topics

ï Funding up to 25.6 million ú

ï Deadline 31st August 2009

Clean Sky Web page

http://www.cleansky.eu

Call information:

RTD-Cleansky@ec.europa.eu

Specific assistance for SME

Aeroportal (http://www.aeroportal.eu)

http://www.cleansky.eu/
http://www.aeroportal.eu/
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1. Clean Sky JTI

ÅSMART Fixed Wing 372 24 %

ÅGreen Rotorcraft 155 10 %

ÅGreen Regional Aircraft 177 11 %

ÅGreen Engines 419 27 %

ÅSystems for Green Operation 295 19 %

ÅEco Design 109 7 %

ÅTechnology Evaluator 31 2 %

Å Running Costs 48
_________

Total 1600
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2. SESAR JU

Å All European-funded ATM research 

and development has been 

consolidated into SESAR

Å 16 Industrial Partners in JU

Å Total Budget ú2.1m (including 

Eurocontrol)

Å Calls in Work Package E - Long-term 

and innovative research 

Å WP-E web site now available at 

www.sesarju.eu SESAR Programme 

WP-E

Å For SESAR, in total, 124 projects are 

planned to be launched in 2009.

Type of call in WP-E Who? Open Close

1st call for networks Open to all

June 

20

09

End Sept 

200

9

Calls for 

PhD/mobility 

proposals

Networks 

only

Nov 

20

09

Jan 2010

1st call for projects Open to all

Nov 

20

09

Jan 2010

2nd call for networks Open to all Q3 2010

2nd call for projects Open to all Q3 2010

http://www.sesarju.eu/
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Space 2010 Call 3 (limited information)

ÅThe European initiative for the Global Monitoring for 
Environment and Security (GMES) 

ÅStregthening Space Foundations
ïResearch activities related to space science (including Earth 

observation) and exploration

Collaborative Projects, total available 12Mú, upper limit 2Mú

ïNew concepts in transportation and space technologies including 
critical technologies

Collaborative Projects, total available 12Mú, upper limit 2Mú

ÅA detailed table of technologies will be available on the CORDIS 
call webpage (Technologies not on the list are out of scope)

ïReducing the vulnerability of space based systems and services 
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Space Transportation for Space Exploration

Å Includes robotic and preparation for manned missions

Å Advanced In-Space Propulsion Technologies

ï Chemical propulsion technologies, electric propulsion, solar sails

ï System analysis tools to determine and evaluate benefits of different 

propulsion options for missions

Å Transportation related space robotics

ï Robotics to enable complex space exploration missions e.g. assembly of 

mission elements in space, in-orbit servicing technologies, 

ï Transport needs on planetary surfaces e.g. rovers, autonomous sample 

collection, manipulation and return technologies

Å In Flight Navigation and Control

ï Accurate and robust control of position and attitude to support precision 

landings and rendezvous

ï New GNC technologies e.g. LIDAR based GNC, new control algorithms


