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Final publishable report

1 Executive summary

1.1 Research objectives and their achievement

The following table describes the overall objectives in terms of research and study during the lifetime of the PERNASVIP project, with the results achieved at the end of the project.
	Project objectives 
	Means of verification of Achievement

	1. To define the users’ requirements to be addressed by the PERNASVIP prototype while paying particular attention to the optimization of the three “accuracy, reliability and service availability” targets.
	Delivery of a deliverable title ‘Technical feasibility study including users' requirements’ (D3).


	2. To improve the existing NAVOCAP portable device with EGNOS / EDAS data treatment filters and algorithms in order to locate visually disabled pedestrian in urban environments within a 4-meter accuracy, 95% of time, with less than 15 seconds of first time to fix.
	Static and dynamic tests with and without EGNOS data treatments.

Integration and testing during pilot trials in San Sebastian and in Madrid. 


	3. To develop multimodal itinerary computation algorithms which take into account walking constraints and optimization parameters of importance for visually impaired pedestrians (zebra crossings, no turn around, large sidewalks, etc.).
	Integration and testing during pilot trials in San Sebastian and in Madrid. 

The results of the tests were described in deliverable ‘Report on users trials’ (D11).



	4. To design the appropriate IT infrastructure and interface in order to efficiently combine the application with multi-layer data content such as public transportation databases, Geographic Information Systems or users’ community geo-referenced information enrichments.
	Integration and testing during pilot trials in San Sebastian and in Madrid. The results of the tests were described in deliverable ‘Report on users trials’ (D11).

The website is accessible here: http://212.81.220.68:8585/PernasvipServlet/

	5. To have the service tested by a minimum of 30 users in two pilot cities  and validated both in terms of technical performances and users’ acceptance, with an objective of 75% satisfied pilot users. 
	Realization of the pilot trials in San Sebastian and in Madrid. The results of the tests were described in deliverable ‘Report on users trials’ (D11).



	6. To disseminate the project results towards the scientific community and major European associations of visually disabled people, and confirm the conditions for a successful business model.
	Number of events and conferences attended.

Number of papers published.

Delivery of business plan (D12).


1.2 Project outcome and main innovations

The project PERNASVIP corresponds to a complete system including:
· A geo-localization device adapted to the guidance of visually impaired persons, composed of :
· a GPS receiver,

· EGNOS data corrections received by GPRS,

· inertial sensors,

· an interface with a call center;
· A call center which receives calls from the embedded system, and which allows:
· locating a user in real time,

· guiding a user lost,
· preparing and sending new itineraries that will then be treated by the device;

· A correction central system connected to EDAS to prepare and send EGNOS corrections in real-time to each device, in order to improve the positioning accuracy;

· A website adapted to visually impaired person, which allows:

· preparing multimodal itineraries mixing:
· pedestrian data,

· public transport data,

· improving the itineraries database by treating difficulties saved via the device.
1.3 Dissemination and exploitation of the results

The PERNASVIP partners have undertaken a good number of dissemination activities which have contributed to disseminating knowledge about the project and more generally about Galileo applications: participation to events, publication of articles, presentation at conferences, etc.

Regarding the exploitation of the project outcomes, the plan is to commercialize the service to end-users via a spin-off company. At the same time, this will ensure NAVOCAP of an industrial exploitation since they will manufacture the embedded devices.

The dissemination and exploitation plan of the project outcomes were undertaken in WP6 with the ultimate objective to launch the PERNASVIP commercialization rapidly after the project completion. A business plan was built which highlights the major market segments to be targeted in priority and the major marketing mix issues (product and service lines, price, distribution networks...).

The PERNASVIP partners intend to capitalize on the experience gained on the pioneering of 2 pilot regional markets to progressively extend the PERNASVIP offer towards additional regions.

Due to the tight connection of PERNASVIP system with local public transport and GIS databases, expanding PERNASVIP coverage is foreseen to occur on a city-by-city (or region-by-region) basis. 

1.4 KPIs

	KPI
	Value

	# of commercial products
	30 as of december 2011

	# of businesses launched
	1 company 

	# of patents registered
	0

	# of successful trials conducted
	1 in San Sebastian
1 in Madrid

	# of papers in scientific publications, industry magazines
	3 in local papers
2 in Newspapers

2 in industry magazines

	# of events attended
	7

	Product innovations
	• Algorithm for multimodal itineraries computation
• Integration of EGNOS data via GPRS link

	Process innovations
	Not applicable

	# Patents registered and IPR developed
	None

	# of ventures created
	1

	# of new jobs created
	NAVOCAP: 2 ETPS for 2 years

NKUA: 1

VICOMTECH: 1

FTS: 1

	Technical standards to which the project has contributed
	None

	EU regulations / directives to which this project has contributed
	None

	International regulations to which this project has contributed
	None


2 Introduction to the project

2.1 Concept and objectives

Humans have always been worried about their localization: where they are, what is the best route to go from A to B, how far they are from a specific point of interest, etc. The technological advances of the last decade have provided new opportunities for valuable location based services which are now accessible to a very large public. The localization capabilities offered by the GNSS systems combined with powerful mobile devices and the availability of more and more accurate digital maps have completely changed the way people move around the world.

The persons who could retrieve the biggest benefit from those new technologies are those 13 million people in Europe who are visually impaired: until recently, they could only rely on canes and dogs to travel more confidently in unfamiliar environments. Now, a number of portable equipment and associated mobility services have appeared on the market.

Together with associations for visually disabled people, PERNASVIP partners have been involved in the development of such applications for more than ten years.

One of the partners – VICOMTech participated to several technological projects contributing to disabled inclusion in mobility services. Five years ago, the project coordinator NAVOCAP also launched the BINAUR project, which aimed at helping blinds to acquire a 3D sound representation of their environment. More recently, the company also designed and developed a very promising GPS-based prototype of guiding device which included some MEMS hybridization. The device was tested in Toulouse by voluntary members of the EPICURE association for visually impaired people.
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Figure 1 : Existing GPS receiver prototype at the beginning of the project
Although the prototype demonstrated a genuine step forward compared to existing technologies, it revealed to be still unable to provide the level of positioning accuracy and integrity needed by visually impaired people. The time to first fix (i.e. the time needed by a GPS to estimate a position) also appeared to be too long for assisting them efficiently in their mobility. As a result, pilot users explained they were not confident enough in the reliability of the information they get. However, they confirmed their willingness to purchase this type of equipment provided that the overall performance could be improved and an end-to-end service developed around this equipment to support them efficiently in their daily mobility. 

Today, the first MEMS hybridization combined with standard GPS did not allow reaching less than 7 meters of accuracy, which does not allow to know if the visually impaired people are walking on the right side of the road. The PERNASVIP partners proposed this project because they were convinced that a considerable gain in precision could be achieved with the new EGNOS capabilities in order to reach the 4-meter accuracy positioning asked for by the Visually Impaired associations.

The project was strongly supported by the major Spanish and French Associations of the end-users’ community: ONCE, the EPICURE association, Institut des jeunes Aveugles de TOULOUSE, Association Valentin Haüy, Fédération des Aveugles de France and Association Retina France.

In such a context, the overall objective of the PERNASVIP project was to develop an efficient and trustworthy application addressing the specific needs of visually impaired customers:

To develop a GNSS-based mobility service dedicated to visually disabled pedestrians

which meets the level of accuracy and reliability they need in urban environment

for improving their day-to-day life autonomy

2.2 Budget breakdown

The consortium has conducted the PERNASVIP project within an overall budget of 503k€ and 370k€ EC contribution.
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	Most efforts and costs were dedicated to core technical developments in WP2 and WP3, as shown in figure 2.

	Figure 2 : Expenses and efforts per WP
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	In total, RTD works accounted for 65% of the budget (figure 3).



	Figure 3 : Cost repartition per activity (in €)
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	The budget per partner is representative of the importance of their key expertises in the project. Most effort was provided for GNSS expertise. Other expertises, namely IT and routing algorithmic were well balanced. A significant part of the budget was allocated to end users’ representatives.

	Figure 4 : Budget per partner (in €)
	


2.3 Consortium overview and roles

The PERNASVIP project has been implemented by an international consortium composed of 4 partners with specific and complementary expertise, approaches and interests in order to span all the topics of the project: 

· an industrial specialist in navigation devices

· an Applied Research Centre specialised in the development of service applications related to people mobility 

· a Research institution in IT

· a non-profit organisation aiming at becoming a strong link between researchers, manufacturers, users and institutions in the ICT field.

Meeting the needs of the end-users was at the core of the project. This is the reason why associations for the visually impaired were involved all over the project duration. In a first step, they participated to the definition of the PERNASVIP system requirements. Downstream, they took part to the demonstrations trials.
The following table summarizes the expertise of the consortium members:

	Participant 1
	France
	Coordinator

	NAVOCAP, SME
	· Coordination and project management

· Strong expertise and experience in GNSS, manufacturing of navigation embedded devices

· Inputs: 

Strong links with the public transport operator in Toulouse and with French associations for the visually impaired

	Participant 2
	Spain
	Partner

	VICOMTech, Applied Research Center
	· Expertise and experience in mobile applications based on location-based tracking, intelligent transport systems, tools for content personalisation, data mining, route generation algorithms

· Inputs: 

Strong links with regional transport authorities of Guipúzcoa

	Participant 3
	Greece
	Partner

	Department of Informatics  

and Telecommunications, 

University of Athens – NKUA
	· Development of algorithms, combinatorial optimization

· Inputs:

   Past work in pedestrian routing algorithms

	Participant 4
	Spain
	Partner

	Fundación Tecnología Social - FTS
	· Experience and knowledge of over 30 years in social and ICT sectors, expertise in social technology

· Inputs:

GPS based applications: design of interfaces dedicated to blind and partially sighted people with voice


The scheme below illustrates the complementarities among the partners:
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Figure 5 : Complementarities between project partners

NAVOCAP, the project leader is at the forefront of GNSS innovation. 

The polyvalence of VICOMTech operated as a bridge between the different work packages in which they were involved. 

The project also benefitted from academic research work, brought by the Department of Informatics and Telecommunications of the University of Athens on the development of optimization algorithms.

The consortium was well balanced in terms of partners’ profiles, with one industrial partner (NAVOCAP), a university laboratory (NKUA), an international Development and Technology Transfer Centre (VICOMTech) and a user-oriented technology transfer foundation (FTS).

3 Project overview

3.1 Summary of work performed and results

The work performed during the project consisted in:
· Studying the requirements from potential users

· Developing the device to guide visually impaired persons in Spanish and in French, including :

· EGNOS corrections to improve the positioning solution, 

· Interface with the call center
· Treatment of multimodal itineraries

· Developing a central system for the generation of EGNOS corrections adapted to each device

· Implementing  a call center

· Developing a website adapted to visually impaired persons, including:

· Algorithms for the construction of multimodal itineraries

· Database management
· Testing the system with visually impaired persons. 
3.2 For each Work package as described in the Description of Work

The PERNASVIP work plan has been implemented within seven interlinked work packages and one management work package as presented below. 
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3.2.1 Description of the work performed

For each WP, a brief summary of the work performed is presented below.
WP1
WP1 dealt with the characterization of the overall PERNASVIP application architecture. Starting from users’ analysis and key customers’ values, the various technological solutions to be considered for the improvement of the GPS receiver already developed at NAVOCAP were analyzed.

FTS organized workshops to collect users’ requirements. 2 focus groups of users helped the consortium determine the users’ requirements. 
The first group was composed of people with experience using the GPS guidance systems and the second one of people without any experience in this area. In both cases FTS recruited visually impaired people as well as blind people. 
The following tasks were also undertaken in WP1:
· Analysis of EDAS data documents

· Analysis of TeleAtlas data

· Analysis of GTFS data

· Writing of the technical feasibility study incl. system specifications
WP2 
WP2 consisted in improving the existing prototype developed by NAVOCAP through the development of specific EGNOS/EDAS treatment filters and algorithms enabling visually impaired people to assess their position in urban environments more quickly and accurately. 

In this context, NAVOCAP performed:

· the set up of the EDAS client software; 

· the writing of EGNOS/EDAS data treatment algorithms

· the development of “EGNOS_TO_RTCM” software

· the development of “RTCM server” software to transmit data to PERNASVIP devices

WP3
WP3 addressed the development of a multimodal itinerary planner, while assessing the key navigation parameters to be taken into account by visually impaired people when moving within urban environment. 

NKUA developed two algorithms that utilize a GIS, a public transport and a user-defined database to calculate a multimodal itinerary from an origin to a destination point introduced as inputs. A number of sophisticated criteria that focus on the VI population are taken into account during the itinerary calculation and the tool offers the user the choice of calculating the fastest route, the one with the minimum number of transport changes or the one with no public transport.

WP4
In this WP, VICOMTECH  developed a service platform allowing the visually impaired people to prepare their itinerary at home, participate to the users’ community and access to technical assistance. This work has been based on the work performed in WP3, that is, a multimodal itinerary computation tool and an automatic interfacing with transport, city maps and users databases.

NKUA have developed a server and a client application. The client application is used by the website to initiate requests for itinerary calculations. The server application handles those requests by utilizing the algorithms developed in WP3. The output of the algorithms is transformed to the XML format required by the device and is sent back to the website, where it can be downloaded as a file.

WP5
In WP5, two pilot trials were orgnaised in two Spanish cities: Madrid and San Sebastian.

FTS recruited the users for the trials.A group of 20 users, 5 in San Sebastian and 15 in Madrid took part on the demonstration testing the website and the system in the street and using public transportation.

WP6

In WP6, the consortium undertook a good number of dissemination activities.

NAVOCAP built a detailed business plan with the ultimate objective to launch the commercialization of the mobile device rapidly after the project completion. The device will be sold under the ANGEO brand.

WP7
· This WP dealt with the management of the project activities.
WP8 
WP8 dealt with the integration of the different technological components developed in WP2, WP3 and WP4 into an operational prototype. 

The following tasks were undertaken in this WP:

· Adaptation of Angeo Mobile device:

· Integration of Spanish Text to Speech

· Integration of embedded Spanish cartography

· Integration of RTCM data

· Integration of black/green POI

· Integration of multimodal routes files

· Integration of multimodal navigation instructions

· Generation of POI file 

· Development of embedded itinerary recalculation 

· Adaptation of Angeo Home software:

· POI file download function

· Itinerary file upload function

· Adaptation of Angeo Help software:

· Decoding of real-time position during the call

· Automatic transfer of multimodal itinerary file after call

3.2.2 Assessment of achievements

At the beginning of the project, FTS collected the users’ requirements which were then translated into 

specifications for the system to be developed. . The feedback from the users not used to using guidance systems was particularly helpful.
The multimodal itinerary computation tool and the communication with the website have been thoroughly tested with very satisfactory results. The itineraries calculated are accurate and the response time is much smaller than that of similar applications.

The main result in the WP4 is a user-friendly website with some simple web pages, text-based content and completely accessible technologies, that fulfills the standards described in Web Accessibility Initiative (WAI). This website provides the main functionalities of the system needed for the users:

· Make the registration in the system. The users can introduce their personal data so that they can access to the system whenever they need.

· Introduce the general constraints to be taken into account for the itinerary calculation. These restrictions will be loaded as part of the user profile, so that all the itineraries calculated for the user, will consider them. 

· Introduce new points of interests in the system. It can be manually introduced the address and main data of these points by the user, and it can also be loaded through the website the file generated during the trip by the navigation device. This file contains the exact position (coordinates) of the point of interest that is wanted to be saved, so that then it can be uploaded to the system. This information is very useful for the users, since they can share it so that other users of the system can consider these points for their itineraries.

·  Calculate the itinerary from the origin to the destination, considering some intermediate points to be visited and some extra information to be announced during the trip. The XML file resultant of this process is generated, and it can be saved in the computer, so that it can be further loaded into the navigation device. 

Users got in touch with this new system that not just consists of a GPS set but also a service. They tested the website, its accessibility and usability and they have given the consortium their impressions, comments, and demands.
3.2.3 Open issues 

The positioning accuracy objective was not reached in the city center of Madrid due to an algorithm not yet mature enough that was not able to compensate multipath errors.

This algorithm requires some more efforts to be met.
Some of these improvements have already permitted to obtain a better positioning quality, as shown in the example below:
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3.2.4 Conclusions and recommended way forward 

The multimodal algorithms have addressed all the requirements specified by the project and all the concerns raised by the user community. To further develop our work we could investigate the possibility of utilizing different formats of GIS or public transport databases

The work done with the website offers the appropriate IT infrastructure and interface in order to efficiently combine the application with multi-layer data content such as public transportation databases, city geographic information system and users’ community geo-referenced information enrichments. 

Blind and partially sighted people would like to have systems to guide them with NOT TOO MUCH audible information. Considering they have to walk with at least an earphone and it decreases the haptic sense, crucial for blind people, they asked us to use clear and short pieces of information.
Users would like also to get advantages of the system to inform them about services such as ATMs Pharmacies etc.

Last but not least, users pointed out the need of a system like that; not just an automatic machine with instructions but also a service on the background to assist them. 
It is a very good practice to be in a continuous contact with not just the users, but also their associations that, sometimes, have been elaborating studies and documents useful for designers.
The improvement of the positioning algorithm is ongoing.
3.2.5 Plan for using and disseminating the knowledge

NAVOCAP intends to commercially exploit the results of the project.

Vicomtech-IK4 has planned some internal dissemination seminars, where some of the results achieved during the project can be extended to the research staff. These results will be disseminated in a workshop planned to be celebrated by the beginning of 2012 with some other regional agents in the sector. On the other hand, it is planned to publish some more news in local and national newspapers, after the ending of the project. 

Finally, two scientific papers are under revision for their submission to a National Congress. 

3.3 Contribution to the introduction of GNSS

	Innovation
	Have the project contributed to bring innovation in the GNSS scenario? Yes
In which areas? To what extent? 
Positioning using GPS, EDAS data and motion sensors

	Egnos/Edas benefits
	What is the added value provided by EGNOS/EDAS in the application? 

Corrections made from EDAS data and sent to the embedded system allowed using differential mode in areas where EGNOS satellites were not visible: for instance in city centers.

	Galileo benefits
	Has the project assessed the potential value added by GALILEO for the GNSS applications covered in the Project?

NO

	New and Open issues for Egnos and Galileo Adoption
	What are the major/outstanding issues that the outcome of the project has highlighted in the various domains? Technical, Standards, Legal and regulatory aspects.
NONE 

	Requirements Evolution
	How does the EGNOS/Galileo performance comply with the needs of the applications / needs for further evolution?
Tests in static mode show an improvement of EGNOS positioning of 1.5m (95%) through EGNOS by satellite and 0.6m (95%) through EGNOS by GPRS compared to GPS without EGNOS.


4 Contribution to Civil society and Policy makers
	Contribution to Community added value, social objectives and EU policies

	Technical standards to which the
project has contributed
	N/A

	EU regulations /directives to which this project has contributed
	N/A

	International regulations to which this project has contributed
	N/A

	Contribution to developing scientific and technical cooperation at international level. European added value.
	The different partners involved in the PERNASVIP project, all from different EU countries, have been working together for 23 months span from a technical and dissemination point of view, establishing close technical contact and work between themselves and close links for future work and collaborations, while disseminating the project results to wider audiences and contacting possible stakeholders or companies involved in the market providing a good source for information exchange and possible future collaborations in other projects or private initiatives



	Contribution to policy design or implementation
	

	Contribution to improving the quality of life in the Community, jobs creation, and sustainable development.
	· “The objective of the Commission’s disability strategy since 2003 has been to make equal opportunities for disabled people a reality”. “The aim is to enable disabled people to living independently”. “Achieving accessibility requires the avoidance and removal of barriers that prevent disabled people from exercising their capabilities and participating fully and on equal terms.”

· “Disabled people are involved in the process on the basis of the European principle: 'Nothing about disabled people without disabled people'. The EU promotes the active inclusion and full participation of disabled people in society, in line with the EU human rights approach to disability issues. Disability is a rights issue and not a matter of discretion. This approach is also at the core of the UN Convention on the Rights of People with Disabilities, to which the European Community is a signatory.”

·  “Accessibility to Information and Communication Technology (ICT) has been fostered, in line with the e-Accessibility Communication. A standardization mandate has been issued to develop European accessibility requirements for public procurement of products and services in the ICT domain, addressing the issue of conformity assessment.”




5 Recommendations for the EU and suggested future work

The two main recommendations that could be made in relation to RTD works on positioning are:
- to facilitate the procurement of an EDAS account and the connection to the server,
- to lend a precise positioning measuring device to measure the positioning error.
6 Use and dissemination of foreground

DISSEMINATION
· Publications 

Navocap has published articles in several newspapers:

· 20 minutes

· Aujourd’hui en France

A TV report was also shot in Navocap and broadcast on Euronews in April 2011

Vicomtech-IK4 has made some publications in some regional, national and international newspapers and industry magazines: 

· Magazines: 

· “DBus colabora con un entorno urbano más accesible”, revista Viajeros. 

· “DBus prueba un navegador para discapacitados visuals”, revista Autobuses&Autocares DIGITAL. 

· Newspapers: 

· “Ikusmen urritasuna duten pertsonen mugikortasuna hobetuko duen nabigatzailea” Periodico Gara.  “Prueban un navegador que ayuda a los ciegos a desplazarse en un autobús urbano” Periódico ADN.es 

Some news also appear in the website of the public transport management company in San Sebastian, Dbus. 

· “Dbus y Vicomtech-IK4 prueban un nuevo navegador para mejorar la movilidad de las personas con discapacidad visual”. Dbus website news. 

FTS has disseminated the results and partial goals of PERNASVIP in its FACEBOOK page and in the website at www.fts.org.es
Also, in close contact with some Blind and Partially sighted associations, FTS has explained the proposal, goals and the nature of the project in order to get feedback from the REAL FINAL users.

· Events
First of all, it can be mentioned that, in order to disseminate PERNASVIP project and its partial results, a stand in “Galileo Applications days” was exposed under the title: “High precision applications”. This event was organized by GSA/EC from 3rd to 5th of March 2010 (http://www.application-days.eu). 

On the other hand, members of the consortium of PERNASVIP have also contributed to the dissemination of the project results.

· NAVOCAP has disseminated the advance and partial results of the project participating in several events and assemblies, such as: 

· Participation on a stand at the „Salon du Bourget‟ in June 2011 

· A video presentation was broadcast to the general assembly of the World Competitiveness Cluster in Aeronautics, Space and Embedded Systems 

Vicomtech-IK4 has disseminated the advance and partial results of this project through its participation in several forums such as the Galileo Forum.
Special mention to PERNASVIP project and high precision Galileo applications was made in the Galileo Masters Gipuzkoa opening ceremony. Celebrated in San Sebastian (Spain) in May of 2010. See the link for more information: 

http://www.galileo-masters-gipuzkoa.net/secciones/noticias/noticias-detalle.php?idioma=en&id=39 

Special mention to some tools for improving impaired people mobility were made in ITS Euskadi congress 2011,that was celebrated in Zamudio (Spain) on the 21st of October of 2011.

NKUA has disseminated the advance and partial results of this project through its participation in the ICT Research Day, organized by CSIRO, in Epping, NSW, Australia. 

FTS organized from Oct, 4 2010 to Nov 5 2010, the so called “The Satellites‟ way”. It was a pilgrimage to Santiago de Compostela from Roncesvalles along 33 stages crossing Spain in the “ST. James‟ way”. M 

More than 30 pilgrims (20 of them blind and partially sighted) had participated on the event in which they were aided by ICT products such as existing GPS probrams and applicatios for iPhone and others. 

A mobile exhibition was performed at each of the 35 towns visited by more than 2.500 people. This expo shows existing products and projects and PERNASVIP had a place on this expo. 

As a result of the organization of the above mentioned event “El Camino de los Satélites” (“The Satellites‟ way”) FTS was invited to participate in Brussels in the European Disability Day, at Charlemagne building on Dec 3 and 4 2010. This project was one of the just three presented and FTS explained the different technologies used as well as the projects for the future where PERNASVIP had an important place.

	list of conferences, fairs, workshops, attended or organised by the consortium

	NO
	Event
	Organiser
	Presentation title (if applicable)
	Audience
	Place
	Date
	Access provided to this publication (if applicable)

	1
	Galileo Application Days
	GSA/EC
	High Precision applications
	Industry, research, education, policy makers
	Brussels
	3-5 March 2010
	http://www.application-days.eu

	2
	ICT Research Day
	Csiro
	
	Research, education
	Corner of Vimiera and Pembroke Road, Epping, NSW, Australia
	27 September 2011
	

	3
	Galileo Masters Gipuzkoa opening ceremony 2010
	Diputación Foral de Gipuzkoa
	High precision Galileo application
	Research, evaluators
	San Sebastian, Spain
	11 May 2010
	http://www.galileo-masters-gipuzkoa.net/secciones/noticias/noticias-detalle.php?idioma=en&id=39

	4
	ITS Euskadi 2011
	Mobility and Logistics Cluster in Euskadi
	Some tools for improving impaired people mobility
	Industry, research
	Zamudio, Spain
	21 October 2011
	

	5
	The Satellites’ way
	FTS
	Pilgrins with HiTech
	General public, pilgrins, disabled people, blind and partially sighted people, local authorities.
	From Roncesvalles, to Santiago de Compostela along 33 different stages in different cities of Spain.
	From Oct 4 to nov 5 2010
	http://www.caminodelossatelites.org

	6
	CEBIT 2010
	Instituts Carnot
	ANGEO
	Industry, research
	Hanover
	03/2010
	

	7
	GSM congress
	Conseil Régional Midi Pyrénées
	
	Distributors
	Barcelona
	21-26 fev 2011
	

	8
	Salon du Bourget
	GIFAS
	ANGEO
	Blind associations
	Paris
	20-26 June 2011
	

	9
	World Competitiveness Cluster in Aeronautics, Space and Embedded Systems


	Aerospace Valley
	ANGEO
	Industry, research
	Toulouse
	28 oct 2011
	


USE OF FOREGROUND

The preparation of multimodal itinerary via the website will be used by Angéo users to prepare itineraries at home and by the call center operator when user need new itineraries while he does not have access to the website.

The website and the itinerary calculation functionality will be added to Angéo Home and Angéo Help software, for commercial use in June 2012. 

To implement this functionality, we need to add the integration of transport data in Neptune format because Google Transit format does not cover French cities.

The goal is to be able to cover French cities in terms of multimodal itinerary preparation in June 2012.

Confidential summary report

7 Executive summary

7.1 Summary

The following table describes the overall objectives in terms of research and study during the lifetime of the PERNASVIP project, with the results achieved at the end of the project.

	Project objectives 
	Means of verification of Achievement

	1. To define the users’ requirements to be addressed by the PERNASVIP prototype while paying particular attention to the optimization of the three “accuracy, reliability and service availability” targets.
	Delivery of a deliverable title ‘Technical feasibility study including users' requirements’ (D3).



	2. To improve the existing NAVOCAP portable device with EGNOS / EDAS data treatment filters and algorithms in order to locate visually disabled pedestrian in urban environments within a 4-meter accuracy, 95% of time, with less than 15 seconds of first time to fix.
	Static and dynamic tests with and without EGNOS data treatments.

Integration and testing during pilot trials in San Sebastian and in Madrid. 



	3. To develop multimodal itinerary computation algorithms which take into account walking constraints and optimization parameters of importance for visually impaired pedestrians (zebra crossings, no turn around, large sidewalks, etc.).
	Integration and testing during pilot trials in San Sebastian and in Madrid. 

The results of the tests were described in deliverable ‘Report on users trials’ (D11).



	4. To design the appropriate IT infrastructure and interface in order to efficiently combine the application with multi-layer data content such as public transportation databases, Geographic Information Systems or users’ community geo-referenced information enrichments.
	Integration and testing during pilot trials in San Sebastian and in Madrid. The results of the tests were described in deliverable ‘Report on users trials’ (D11).

The website is accessible here: http://212.81.220.68:8585/PernasvipServlet/

	5. To have the service tested by a minimum of 30 users in two pilot cities – Toulouse, France and Guipúzcoa, Spain – and validated both in terms of technical performances and users’ acceptance, with an objective of 75% satisfied pilot users. 
	Realization of the pilot trials in San Sebastian and in Madrid. The results of the tests were described in deliverable ‘Report on users trials’ (D11).



	6. To disseminate the project results towards the scientific community and major European associations of visually disabled people, and confirm the conditions for a successful business model.
	Number of events and conferences attended.

Number of papers published.

Delivery of business plan (D12).


7.2 Project outcome and main innovations

The project PERNASVIP corresponds to a complete system including:

· A geo-localization device adapted to the guidance of visually impaired persons, composed of :

· a GPS receiver,

· EGNOS data corrections received by GPRS,

· inertial sensors,

· an interface with a call center;

· A call center which receives calls from the embedded system, and which allows:

· locating a user in real time,

· guiding a user lost,

· preparing and sending new itineraries that will then be treated by the device;

· A correction central system connected to EDAS to prepare and send EGNOS corrections in real-time to each device, in order to improve the positioning accuracy;

· A website adapted to visually impaired person, which allows:

· preparing multimodal itineraries mixing:

· pedestrian data,

· public transport data,

· improving the itineraries database by treating difficulties saved via the device.

The main innovations of the project are:

· The use of an embedded system, adapted to visually impaired person, using sensors and GPS data, with EGNOS corrections sent by GPRS

· The use of an multimodal itinerary calculation adapted to the navigation of visually impaired person, using a database enriched by users.

· The use of a call center permitting to reassure and help the user in real time if he is lost or needs information
7.3 Self assessment

This section provides a comprehensive review of the project activities and results referenced against the objectives set up in the description of work. 

Details are summarized in the following table.  

	Project objectives 
	Means of verification of Achievement
	Fully achieved
	partially achieved
	not achieved

	1. To define the users’ requirements to be addressed by the PERNASVIP prototype while paying particular attention to the optimization of the three “accuracy, reliability and service availability” targets.
	Delivery of a deliverable title ‘Technical feasibility study including users' requirements’ (D3).


	X
	
	

	2. To improve the existing NAVOCAP portable device with EGNOS / EDAS data treatment filters and algorithms in order to locate visually disabled pedestrian in urban environments within a 4-meter accuracy, 95% of time, with less than 15 seconds of first time to fix.
	Static and dynamic tests with and without EGNOS data treatments.

Integration and testing during pilot trials in San Sebastian and in Madrid. 
Tests in city center comparing GPS uBlox and Angéo solution (§3.3).
The Time To First Fix is less than 15 seconds.

The characterization of positioning in city center could not be established because it was not possible to obtain points referenced on a path in city center of Toulouse.
	
	X
	

	3. To develop multimodal itinerary computation algorithms which take into account walking constraints and optimization parameters of importance for visually impaired pedestrians (zebra crossings, no turn around, large sidewalks, etc.).
	Integration and testing during pilot trials in San Sebastian and in Madrid. 

The results of the tests were described in deliverable ‘Report on users trials’ (D11).


	X
	
	

	4. To design the appropriate IT infrastructure and interface in order to efficiently combine the application with multi-layer data content such as public transportation databases, Geographic Information Systems or users’ community geo-referenced information enrichments.
	Integration and testing during pilot trials in San Sebastian and in Madrid. The results of the tests were described in deliverable ‘Report on users trials’ (D11).

The website is accessible here: http://212.81.220.68:8585/PernasvipServlet/
	X
	
	

	5. To have the service tested by a minimum of 30 users in two pilot cities– and validated both in terms of technical performances and users’ acceptance, with an objective of 75% satisfied pilot users. 
	Realization of the pilot trials in San Sebastian and in Madrid. The results of the tests were described in deliverable ‘Report on users trials’ (D11).


	
	X
	

	6. To disseminate the project results towards the scientific community and major European associations of visually disabled people, and confirm the conditions for a successful business model.
	Number of events and conferences attended.

Number of papers published.

Delivery of business plan (D12).
	X
	
	


7.4 KPIs

	KPI
	Value

	# of commercial products
	30 as of december 2011

	# of businesses launched
	1 company 

	# of patents registered
	0

	# of successful trials conducted
	1 in San Sebastian

1 in Madrid

	# of papers in scientific publications, industry magazines
	3 in local papers

2 in Newspapers

2 in industry magazines

	# of events attended
	7

	Product innovations
	• Algorithm for multimodal itineraries computation

• Integration of EGNOS data via GPRS link

	Process innovations
	Not applicable

	# Patents registered and IPR developed
	None

	# of ventures created
	1

	# of new jobs created
	NAVOCAP: 2 ETPS for 2 years

NKUA: 1

VICOMTECH: 1

FTS: 1

	Technical standards to which the project has contributed
	None

	EU regulations / directives to which this project has contributed
	None

	International regulations to which this project has contributed
	None


8 TECHNICAL RESULTS  

8.1 Technical achievements

The PERNASVIP work plan was implemented within seven interlinked work packages and one management work package as presented below. 

The PERNASVIP work plan has been implemented within seven interlinked work packages and one management work package as presented below. 
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8.1.1 Description of the work performed

For each WP, a brief summary of the work performed is presented below.

WP1

WP1 dealt with the characterization of the overall PERNASVIP application architecture. Starting from users’ analysis and key customers’ values, the various technological solutions to be considered for the improvement of the GPS receiver already developed at NAVOCAP were analyzed.

FTS organized workshops to collect users’ requirements. 2 focus groups of users helped the consortium determine the users’ requirements. 

The first group was composed of people with experience using the GPS guidance systems and the second one of people without any experience in this area. In both cases FTS recruited visually impaired people as well as blind people. 
The following tasks were also undertaken in WP1:

· Analysis of EDAS data documents

· Analysis of TeleAtlas data

· Analysis of GTFS data

· Writing of the technical feasibility study incl. system specifications

WP2 

WP2 consisted in improving the existing prototype developed by NAVOCAP through the development of specific EGNOS/EDAS treatment filters and algorithms enabling visually impaired people to assess their position in urban environments more quickly and accurately. 

In this context, NAVOCAP performed:

· the set up of the EDAS client software; 

· the writing of EGNOS/EDAS data treatment algorithms

· the development of “EGNOS_TO_RTCM” software

· the development of “RTCM server” software to transmit data to PERNASVIP devices

WP3

WP3 addressed the development of a multimodal itinerary planner, while assessing the key navigation parameters to be taken into account by visually impaired people when moving within urban environment. 

NKUA developed two algorithms that utilize a GIS, a public transport and a user-defined database to calculate a multimodal itinerary from an origin to a destination point introduced as inputs. A number of sophisticated criteria that focus on the VI population are taken into account during the itinerary calculation and the tool offers the user the choice of calculating the fastest route, the one with the minimum number of transport changes or the one with no public transport.

WP4

In this WP, VICOMTECH  developed a service platform allowing the visually impaired people to prepare their itinerary at home, participate to the users’ community and access to technical assistance. This work has been based on the work performed in WP3, that is, a multimodal itinerary computation tool and an automatic interfacing with transport, city maps and users databases.

NKUA have developed a server and a client application. The client application is used by the website to initiate requests for itinerary calculations. The server application handles those requests by utilizing the algorithms developed in WP3. The output of the algorithms is transformed to the XML format required by the device and is sent back to the website, where it can be downloaded as a file.

WP5

In WP5, two pilot trials were orgnaised in two Spanish cities: Madrid and San Sebastian.

FTS recruited the users for the trials.A group of 20 users, 5 in San Sebastian and 15 in Madrid took part on the demonstration testing the website and the system in the street and using public transportation.

WP6

In WP6, the consortium undertook a good number of dissemination activities.

NAVOCAP built a detailed business plan with the ultimate objective to launch the commercialization of the mobile device rapidly after the project completion. The device will be sold under the ANGEO brand.

WP7
This WP dealt with the management of the project activities.

WP8 

WP8 dealt with the integration of the different technological components developed in WP2, WP3 and WP4 into an operational prototype. 

The following tasks were undertaken in this WP:

· Adaptation of Angeo Mobile device:

· Integration of Spanish Text to Speech

· Integration of embedded Spanish cartography

· Integration of RTCM data

· Integration of black/green POI

· Integration of multimodal routes files

· Integration of multimodal navigation instructions

· Generation of POI file 

· Development of embedded itinerary recalculation 

· Adaptation of Angeo Home software:

· POI file download function

· Itinerary file upload function

· Adaptation of Angeo Help software:

· Decoding of real-time position during the call

· Automatic transfer of multimodal itinerary file after call

8.1.2 Assessment of achievements

At the beginning of the project, FTS collected the users’ requirements which were then translated into specifications for the system to be developed. The feedback from the users not used to using guidance systems was particularly helpful.

The multimodal itinerary computation tool and the communication with the website have been thoroughly tested with very satisfactory results. The itineraries calculated are accurate and the response time is much smaller than that of similar applications.

The main result in the WP4 is a user-friendly website with some simple web pages, text-based content and completely accessible technologies, that fulfills the standards described in Web Accessibility Initiative (WAI). This website provides the main functionalities of the system needed for the users:

· Make the registration in the system. The users can introduce their personal data so that they can access to the system whenever they need.

· Introduce the general constraints to be taken into account for the itinerary calculation. These restrictions will be loaded as part of the user profile, so that all the itineraries calculated for the user, will consider them. 

· Introduce new points of interests in the system. It can be manually introduced the address and main data of these points by the user, and it can also be loaded through the website the file generated during the trip by the navigation device. This file contains the exact position (coordinates) of the point of interest that is wanted to be saved, so that then it can be uploaded to the system. This information is very useful for the users, since they can share it so that other users of the system can consider these points for their itineraries.

·  Calculate the itinerary from the origin to the destination, considering some intermediate points to be visited and some extra information to be announced during the trip. The XML file resultant of this process is generated, and it can be saved in the computer, so that it can be further loaded into the navigation device. 

Users got in touch with this new system that not just consists of a GPS set but also a service. They tested the website, its accessibility and usability and they have given the consortium their impressions, comments, and demands.

8.2 Summary of work performed and results

The work performed during the project consisted in:

· Studying the requirements from potential users

· Developing the device to guide visually impaired persons in Spanish and in French, including :

· EGNOS corrections to improve the positioning solution, 

· Interface with the call center

· Treatment of multimodal itineraries

· Developing a central system for the generation of EGNOS corrections adapted to each device

· Implementing  a call center

· Developing a website adapted to visually impaired persons, including:

· Algorithms for the construction of multimodal itineraries

· Database management

· Testing the system with visually impaired persons. 

For each WP, an analysis of the achievements is presented below.

8.2.1 WP1 - SYSTEM ARCHITECTURE
8.2.1.1 Objectives
The objective was to:

· Establish a comprehensive list of potential users’ requirements

· Define the specifications of the different modules composing the system
8.2.1.2 Results

The objectives are achieved, user’s requirements the user’s requirements have been listed and used as the basis for writing the technical feasibility D3. 
FTS organized workshops to collect users’ requirements. 2 focus groups of users helped the consortium determine the users’ requirements. 

The first group was composed of people with experience using the GPS guidance systems and the second one of people without any experience in this area. In both cases FTS recruited visually impaired people as well as blind people. 
The following tasks were also undertaken in WP1:

· Analysis of EDAS data documents

· Analysis of TeleAtlas data

· Analysis of GTFS data

· Writing of the technical feasibility (D3)study incl. system specifications

8.2.2 WP2 - Precise and reliable GNSS LBS receiver
8.2.2.1 Objectives

In order to improve the existing prototype, NAVOCAP had:

· To develop a specific software on the A-GPS server to interface EDAS server and so recovering ionospheric corrections and satellites ephemeris.

· To develop specific EGNOS / EDAS data treatment filters and algorithms 

· To adapt an existing ‘text-to-speech’ recognition system to the proposed application

8.2.2.2 Results

The objectives are partially achieved:
· A specific software interfaced to EDAS, on the A-GPS server, permits : 

· to retrieve EGNOS data
· to retrieve position from each device
· to build corrections (ionospheric, tropospheric, LTC, FC) in RTCM format for each device, depending on each position

· to send correction to each device.
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· Adaptation have been made in the device to:

· treat corrections send by the A-GPS server

· adapt the French Text-To-Speech to the multimodal and A-GPS new functions
· add the Spanish Text-To-Speech 

The characterization of positioning in city center could not be established because it was not possible to obtain points referenced on a path in city center of Toulouse.
8.2.3 WP3 - MULTIMODAL ITINERARY OPTIMIZATION
8.2.3.1 Objectives

The main objective of this work-package was to develop a number of alternative techniques for the computation of itineraries for visually-impaired individuals while taking into to account diverse public transportation options encountered in a specific urban terrains.  The goal here was to create an integrated itinerary planner and by doing so we address this requirement the following are needed:

· Design algorithms that consider multiple mobility constraints and parameters playing a key role in the motion of impaired pedestrians,

· Develop the appropriate interfaces with relevant municipal databases.

8.2.3.2 Results

The objectives are achieved:

NKUA have developed two algorithms that utilize a GIS, a public transport and a user-defined database to calculate a multimodal itinerary from an origin to a destination point introduced as inputs. A number of sophisticated criteria that focus on the VI population are taken into account during the itinerary calculation and the tool offers the user the choice of calculating the fastest route, the one with the minimum number of transport changes or the one with no public transport.

8.2.4 WP4 - Application platform for service delivery
8.2.4.1 Objectives

The objective was to develop a service platform allowing the visually impaired to prepare their itinerary from home, participate to the users’ community, access to technical assistance and subscribe to the service.
8.2.4.2 Results

The objectives are achieved:

In this WP, it has been developed a service platform allowing the visually impaired people to prepare their itinerary at home, participate to the users’ community and access to technical assistance. This work was based on the work resultant in WP3, that is, a multimodal itinerary computation tool and an automatic interfacing with transport, city maps and users databases.

NKUA developed a server and a client application. The client application is used by the website to initiate requests for itinerary calculations. The server application handles those requests by utilizing the algorithms developed in WP3. The output of the algorithms is transformed to the XML format required by the device and is sent back to the website, where it can be downloaded as a file.

The tests in Madrid showed that:
· 80% of visually impaired persons consider the usability of the website as “very good” or “excellent”
· 90% of blind people consider the usability of the website as “very good” or “excellent”.

8.2.5 WP5 - Demonstrations
8.2.5.1 Objectives

The objective was to involve pilot cities, pilot public transport operators and 30 visually impaired associations’ members in order to test PERNASVIP navigation system in real conditions, evaluate the device and analyze the users’ satisfaction.

8.2.5.2 Results

The objectives are partially achieved:

Since the initial demonstration in Toulouse was changed for one in Madrid due to difficulties to obtain transport public data in Google Transit format, F_T_S carried out the management of both demos (with VICOMTECH and NAVOCAP). 

A group of 20 users, 5 in San Sebastian and 15 in Madrid took part on the demonstration testing the website and the system in the street and using public transportation.
An additional difficulty was to make the tests during summer period during which it was difficult to meet potential users.
These tests allowed to evaluate the device and analyze the user’s, written in the document D11.

8.2.6 WP6 - Dissemination and valorization
8.2.6.1 Objectives

The objective was to disseminate the project activities and prepare the commercialization of the outcomes.
8.2.6.2 Results

The objectives are achieved:

Partners participated in 9 conferences:
· Galileo Application Days

· ICT Research Day

· Galileo Masters Gipuzkoa opening ceremony 2010

· ITS Euskadi 2011

· The Satellites’ way

· CEBIT 2010

· GSM congress

· Salon du Bourget

· World Competitiveness Cluster in Aeronautics, Space and Embedded Systems

Project results were disseminated in newspapers and magazines:

· 20 minutes

· Aujourd’hui en France

· Periodico Gara

· Periódico ADN.es

· revista Viajeros.

· revista Autobuses&Autocares DIGITAL

A TV report was also shot in Navocap and broadcast on Euronews in April 2011

8.2.7 WP7 - Management

8.2.7.1 Objectives

To ensure the coordination and strategic management of the project 

To be effective, viz. “to meet the intermediate objectives of each task, in the expected corresponding deliverable and on time”.

8.2.7.2 Results

The objectives are partially achieved:

The management work consisted in:
· Synchronize resources for integration of the system

· Writing of schedules

· Preparation of progress reports and meetings

· Review of documents

The project schedule was derived from six months from the original schedule due to:
· Change of Navocap project manager

· Difficulties in obtaining Google Transit Data from cities

· Difficulties in organizing demonstrations shifted in summer period.

8.2.8 WP8 - SYSTEM INTEGRATION

8.2.8.1 Objectives

The objective was to:

· To integrate the new capabilities into the existing prototype

· To implement the iterative process between validation and development phases

8.2.8.2 Results

The objectives are achieved:

The work done with the existing prototype consisted to:

· Adaptation of Angéo Mobile device:

· Integration of Spanish Text to Speech

· Integration of embedded Spanish cartography

· Integration of RTCM data

· Integration of black/green POI

· Integration of multimodal routes files

· Integration of multimodal navigation instructions

· Generation of POI file 

· Development of embedded itinerary recalculation 

· Adaptation of Angéo Home software:

· POI file download function

· Itinerary file upload function

· Adaptation of Angéo Help software:

· Decoding of real-time position during the call

· Automatic transfer of multimodal itinerary file after call

Iterative tests in Toulouse area were performed daily to test the system under real conditions and improve the positioning algorithms. The first phase of demonstrations, conducted in San Sebastian, permitted identify and correct some bugs (such as problems with calls from Spain or sending real-time position to the call center from Spain) and allowed to have more user feedback that helped to improve the system for demonstration in Madrid.
8.3 Open issues and risks

8.3.1 Positioning algorithm

The objective of positioning accuracy is not yet reached in multipath area. 
The accuracy of the algorithm is very difficult to estimate because we cannot plot points with centimeter accuracy in city center area. We have tried to obtain a good plotting from the city of Toulouse, but without success.
The positioning algorithm is still in improvement and is now based on raw data of GPS + sensors data. The EGNOS corrections must be treated differently since this kind of correction (RTCM) is not affected in the raw data.
8.3.2 Multimodal itineraries

The objective for multimodal itineraries is reached and the function is operational with TeleAtlas data and public transport data in Google Transit format.

There are still difficulties in obtaining public transport data in Google Transit format because this format is not yet used by French cities (only with Rennes and Pau).

Until this format is more common, we should integrate the Neptune format, the European standard more common, in the multimodal itinerary treatment.
9 PROJECT TRIALS AND DEMOS

9.1 Trials general plan

The objective of the trials was to test a maximum of functionalities of the system PERNASVIP by following a possible scenario of daily life.

All users prepared two itineraries:

· From a common point of departure to a distinct intermediate point (i.e. to a doctor) for each user;

· From this doctor to a common terminus.

Once arrived to the doctor, the user needs to go to the pharmacy but has not prepared this route. So he needs to contact Angéo Home to obtain the itinerary from doctor to pharmacy and from pharmacy to the terminus.

He tests the itinerary from the doctor to the pharmacy. 

Then, by testing the itinerary from the pharmacy to the arrival, the user wishes to avoid a street under construction. The system recalculates automatically an itinerary to arrive at the common terminus.

The experimenter explains each step at the tester; then the test is realized by the tester.

The observations and the behaviors of the tester (VIP) are annoted by the experimenter in the field “Note the Verbal report & Behaviours”.

When the step is passed, the experimenter noted the result of a step in the “Result: Error/Success”: if the obtained result corresponds at the expected result. In case of non-compliance, a note is made to explain what is different between the expected result and the obtained result. Otherwise, the result is annotated "OK". 

The tests were conducted on two days:
The first day was dedicated to preparing two itineraries by the users and to transferring it in the embedded system Angéo Mobile assigned to the user.
The second day was dedicated to testing the navigation along these itineraries with Angéo Mobile.
9.2 Specific EGNOS related trials/tests

Comparison tests of positioning error at 95% have been made in static and in dynamic mode.
9.2.1 Static test

Static tests were done in Merville, in open environment.

9.2.1.1 Implementation

Tests were based on the comparison of results obtained on three systems:

· Angéo Mobile device with no differential correction : blue curves called 3D
· Angéo Mobile device with differential correction directly received by EGNOS satellites : yellow curves called 3DD EGNOS,
· Angéo Mobile device with differential correction received in RTCM format and generated by the PERNASVIP correction server : red curves called 3DD RTCM
The reference point is a static point with millimeter accuracy.

Each test compares more than 145 000 positions for each system (more than 40 cumulated hours).

The static tests on RTCM system are realized with corrections Iono + Tropo + LTC + FC

9.2.1.2 Results
Below the comparison of obtained statics errors:
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	Corrections RTCM
	2D error 95% (in meters)
	Result

	Iono
	Tropo
	LTC
	FC
	3D
	3DD EGNOS
	3DD RTCM
	3DD EGNOS

(vs 3D)
	3DD RTCM

(vs 3D)

	X
	X
	X
	X
	9,4
	7,9
	8,8
	Improvement: 1.5m (95%)
	Improvement: 0.6m (95%)


In this test, we can see that RTCM corrections permit to improve the positioning accuracy from 9.3m (95%) to 8.8m (95%). The improvement provided by EGNOS by satellite is about 1.5m (95%). This improvement is dimmed by the entire chain of computation of RTCM corrections, the interpretation of the GPS receiver (black box) and the transfer delay of corrections.
We can study the average error per hour – values averaging of 3600 data:
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This curve permits to see that most of the time, the average error of 3DD RTCM is situated between the error in 3D and the error in 3DD with Egnos.

From hour 5 to hour 7, from hour 18 to hour 20 and from hour 30 to hour 35, we could see that the correction from EGNOS in direct (3DD EGNOS) degrades the average error of positioning, and that these errors are logically amplified by the passage in corrections RTCM.

In addition, from hour 8 to 14, when correction Egnos in direct permits to constantly improve the positioning of 2 meters in average, the RTCM corrections permit to obtain a constantly improvement too. 
We will now study the dynamic tests using this combination of data corrections.
9.2.2 Dynamic tests

Dynamic tests are done in Merville, in open environment.
9.2.2.1 Implementation

Tests are based on the comparison of results obtained on three systems:

· Angéo Mobile device with no differential correction : blue curves called 3D
· Angéo Mobile device with differential correction directly received by EGNOS satellites : yellow curves called 3DD EGNOS,
· Angéo Mobile device with differential correction received in RTCM format and generated by the PERNASVIP correction server : red curves called 3DD RTCM
The reference points are plotted on a path with millimeter accuracy.

A user equipped of the three systems has walked the path by recording manually each checkpoint on the 3 systems.

The static tests are realized with corrections Iono + Tropo + LTC + FC.

9.2.2.2 Result

Below an example of the obtained points for each system:

	3D
	3DD EGNOS
	3DD RTCM
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Below the comparison of obtained dynamic errors, by comparing 1333 points for each system:
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	Corrections RTCM
	2D error 95% (in meters)
	Result

	Iono
	Tropo
	LTC
	FC
	3D
	3DD EGNOS
	3DD RTCM
	3DD EGNOS

(vs 3D)
	3DD RTCM

(vs 3D)

	X
	X
	X
	X
	6.0
	7.0
	9.4
	Deterioration: -1.0 m (95%)
	Deterioration: -3.4m (95%)


In dynamic mode, the improvement of the positioning accuracy thank to RTCM data is not demonstrated here. 
We see that, for these days of corrections (throw the month of November), EGNOS by satellite has deteriorated the positioning accuracy from 6m to 7m (95%).

Moreover, corrections applied throw the RTCM degrade even more the result.

9.2.3 Conclusions for RTCM corrections
Static and dynamic tests show that:

· When EGNOS corrections by satellite do not improve positioning accuracy, logically RTCM corrections degrade even more positioning accuracy

· When EGNOS corrections improve enough (more than 1m), the improvement with RTCM can be checked
· Over long periods (static test of more than 40 hours), the improvement of EGNOS is 1.5m and this improvement is enough to be felt through the RTCM corrections with a final improvement of 0.6m 95%.
9.3 Improvement of sensors data
We will now study the improvement of the positioning algorithm compared to uBlox solution integrating EGNOS corrections.

Here statistics are not made due to difficulties on obtaining qualified streets of city center with positioning accuracy better than classic GPS.
We will therefore compare visually the results projected on cartography Bing.
Three curves are projected onto each image:
· Blue curve represents the ideal path followed by the user

· Green curve represents the solution uBlox integrating EGNOS correction

· Red curve represents the ANGEO solution integrating EGNOS correction and sensors improvement
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The algorithm Angéo permits to compensate the errors of GPS multi-path and thus be more precise, particularly in narrow streets where GPS solution can explode.
10 Use and dissemination of foreground

10.1 IPR

	List of applications for patents, trademarks, registered designs, etc.

	Type of IP Rights:  Patents, Trademarks,

Registered designs, Utility models, etc.
	Application reference(s) (e.g. EP123456)
	Subject or title of application
	Applicant (s) (as on the application)



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	N/A 
	
	 
	 


	Overview table with exploitable foreground

	Exploitable Foreground

(description)
	Exploitable product(s) or measure(s)
	Sector(s) of application
	Timetable, commercial use
	Patents or other IPR exploitation (licences)
	Owner & Other Beneficiary(s) involved

	algorithm for computation of multimodal algorithm
	algorithm
	transport
	june 2012
	free licence to be confirmed with NKUA
	NKUA

	PERNASVIP Website
	Website
	transport
	june 2012
	free licence to be confirmed with vicomtech
	VICOMTECH


The preparation of multimodal itinerary via the website will be used by Angéo user to prepare itineraries at home and by the call center operator when user need new itineraries while he does not have access to the website.
The website and the itinerary calculation functionality must be added to Angéo Home and Angéo Help software, for commercial use in June 2012, by Navocap. 
To implement this functionality, we need to add the integration of transport data in Neptune format because Google Transit format does not cover French cities.

The goal is to be able to cover French cities in term of multimodal itinerary preparation in June 2012.
	Overview table with exploitable foreground

	How many Articles were published/accepted for publication in peer-reviewed conference and journals? 
	0

	To how many of these is open access
 provided?
	0

	       How many of these are published in open access journals?
	0

	       How many of these are published in open repositories?
	0

	To how many of these is open access not provided?
	0

	       Please check all applicable reasons for not providing open access:
	

	       ( publisher's licensing agreement would not permit publishing in a repository

       ( no suitable repository available

       ( no suitable open access journal available

       ( no funds available to publish in an open access journal

       ( lack of time and resources

       ( lack of information on open access

       ( other: ……………
	

	How many new patent applications (‘priority filings’) have been made?  ("Technologically unique": multiple applications for the same invention in different jurisdictions should be counted as just one application of grant).
	0

	Indicate how many of the following Intellectual Property Rights were applied for (give number in each box).  
	Trademark
	0

	
	Registered design 
	0

	
	Other
	0

	How many spin-off companies were created / are planned as a direct result of the project? 
	1

	Indicate the approximate number of additional jobs in these companies:
	2

	Please indicate whether your project has a potential impact on employment, in comparison with the situation before your project: 

	
	(
	Increase in employment, or
	(
	In small & medium-sized enterprises

	
	(
	Safeguard employment, or 
	(
	In large companies

	
	(
	Decrease in employment, 
	(
	None of the above / not relevant to the project

	
	(
	Difficult to estimate / not possible to quantify 
	(
	

	For your project partnership please estimate the employment effect resulting directly from your participation in Full Time Equivalent (FTE = one person working fulltime for a year) jobs:

Difficult to estimate / not possible to quantify

	Indicate figure:

(


10.2 Commercialisation

From a business standpoint, it has been satisfactorily demonstrated that ANGEO can provide important competitive advantages for blind and visually impaired. Because the phenomenon of critical mass and network effects drive the development, implementation and deployment of ANGEO require the combined efforts of all partners identified (associations, independent dealers throughout …).

First targets are French and English speaking countries plus Spain. Only in France there are 112.000 blind or visually impaired people, 127.000 through the use of third party payers. According to the business plan study, 78% of interested people are to go to new destinations, 56% to move better and 39% to move more often.

Commercially, the call center will provide an essential added value to purchase for customers who have been indecisive in buying ANGEO single, no current system of offering such a service.
The 1 500€ per equipment selling price was determined following the evaluation of the acceptability threshold for potential customers ready to use the services. The study was performed by an independent consulting company named OCTAEDRE from 200 individual interviews. Subscriptions to the service is 9,90 € per month, it will be highly recommended but not mandatory. 75% of the users are expected to subscribe.
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	Subscription to the call center
	         8,28 EUR  

	
	
	Angeo price 


	  1 245,82 EUR  

	Year
	Sales
	 TURNOVER  
	Subscription
	

	2011
	30
	37 400 EUR
	0
	0 EUR

	2012
	400
	498 000 EUR
	250
	12 420 EUR

	2013
	3500
	4 360 370 EUR
	3000
	     198 720 EUR


The distribution strategy is built on the involvement of several stakeholders: associations, independent sellers, purchasing advisor and the website.

As said previously, France will be targeted first. The choice of export countries will be made first in Europe. The German and Spanish markets are studied. Germany for its potential of market and Spain due to the quality of the relations born during the PERNASVIP project. The decision will be made on the basis of economic constraints but also legal.
Direct marketing actions will be undertaken to promote the product through social network advertising and sponsoring. The communication budget ideally should be almost 80 000 € for 2011 which will be financed by sales.

The further development of the project PERNASVIP is recommended, including the use of ANGEO no matter the mode of movement of the user (Pedestrian, Bus, Subway, Taxi ,....). Future research should therefore focus on these services with high added values.
	EXPLOITATION OF RESULTS

	Market addressed
	Guidance of visually impaired and blind persons
The market of cognitve impairment could also be addressed.


	Competition analysis
	The main competitors are :

· Humanware Trekker : inappropriate ergonomics, lack of reliability in urban environments, algorithms not adapted to pedestrians’ random trajectories, no connectivity
· Kapten Plus/Kapteo : GPS receiver and antenna integrated in the holder thus reducing the performances.


	Identified customers
	Are affected by the services ANGEO all people living in urban areas and willing to travel independently in the city but also outside urban areas.
It was felt initially that only people aged 15 to 60 years willing to use this service.
By enabling dog or cane, the blind can also use this service. In the population of the blind has been retained only the fringe consists of people practicing the "Braille". Indeed, we have considered only the population shows a real interest in acquiring a range of travel.
In addition, people with physical disabilities other than visual prevent any manipulation of the product were discarded.
It was also found that among the blind, only "visually deep and means" having a visual acuity less than 4 / 10 would be interested in this service. This criterion was chosen because this definition of visual impairment was considered to be relevant in several studies relating to visual impairment.
We can estimate that in France a population of 1.2 million blind, partially sighted and profound ways, the target is a potential of about 55,800 people 
Through the use of third-party payers, the French market can be estimated at 127,000 people.
So the prevalence rate of the target initially referred by ANGEO is 1.9 %0 of the French population.

Customers targeted by ANGEO speak English, French, Spanish and German. 

Applying the same prevalence rate in France to the countries targeted by ANGEO, the potential of users is estimated to be 1.5 Million.
The average market share of ANGEO expected to be 15%, so the number of subscribers would be 230 000 addressable in 7 years.



	Business plan
	The planning was delayed of two years consecutively to technical problems, and particularly on positioning reliability in urban canyons.

The 3th trimester of 2011 was dedicated to beta-tests in Spain and France.

The last trimester 2011 is dedicated to loans, fine tunings and the first sales to early adopters living in Toulouse and Paris agglomerations. Sales will be realized by the internal commercial resources.

2012 will be dedicated to the creation of the distribution network. Sales will be made through the Internet website and independent vendors recruited among blind associations seated in the most important agglomerations of France.

During 2012 the call center and the back-office structure will be developed.

2013 will be dedicated to the commercialization of ANGEO in Germany or/and Spain.



	Financial plan
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Nombre de vendeurs indépendants -  €         -  €            -             1                27               54                  

Nombre de salariés -  €         -  €            1                4                14               -                  

64 061 € -  23 681 € -     36 586 € -     51 621 € -     758 895 €      4 282 844 €     



Development Deployment 

EBIT

Subscribers

Revenues


During 2012, a second round table will be made to finance the commercial deployment over France and ERP-CRM installation




10.3 Dissemination to the general public

	Media and Communication to the general public

	As part of the project, were any of the beneficiaries professionals in communication or media relations?

	
	
	(
	Yes
	(
	No

	As part of the project, have any beneficiaries received professional media / communication training / advice to improve communication with the general public?

	
	
	(
	Yes
	(
	No

	Which of the following have been used to communicate information about your project to the general public, or have resulted from your project? 

	
	(
	Press Release
	(
	Coverage in specialist press

	
	(
	Media briefing
	(
	Coverage in general (non-specialist) press 

	
	(
	TV coverage / report
	(
	Coverage in national press 

	
	(
	Radio coverage / report
	(
	Coverage in international press

	
	(
	Brochures /posters / flyers 
	(
	Website for the general public / internet

	
	(
	DVD /Film /Multimedia
	(
	Event targeting general public (festival, conference, exhibition, science café)

	In which languages are the information products for the general public produced? 

	
	(
	Language of the coordinator
	(
	English

	
	(
	Other language(s)
	
	


11 EGNOS/Galileo added value to the delivered product/services
Static and dynamic tests show that:

· When EGNOS corrections by satellite do not improve positioning accuracy, logically RTCM corrections degrade even more positioning accuracy

· When EGNOS corrections improves enough (more than 1m), the improvement with RTCM can be checked

· Over long periods (static test of more than 40 hours), the improvement of EGNOS is 1.5m and this improvement is enough to be felt through the RTCM corrections with a final improvement of 0.6m 95%.
12 Lessons learnt and recommendations

The strengths of the project lie in the involvement of the user, the real intention to exploit commercially the outcomes of the project, the successful of the development of the website and the itinerary calculation algorithm, the international cooperation and the real interest from users.
Indeed, the involvement of users throughout the project has helped to target their request and to improve the different man-machine interfaces. And finally, it has permitted to assess the real interest from users to have a complete system allowing them to move independently while being reassured by a call center.
The website connected to the itinerary calculation was very well appreciated by the testers.
Efforts are still needed in improving the positioning algorithm. Indeed, it was not robust enough at the moment of test in Spain; it has meanwhile been improved and continues to be improved day by day.
The project schedule was also affected due to difficulties on obtaining Google Transit data and because of the shift of the trials in summer period, which resulted in additional difficulties in the organization.
The two main recommendations that could be made in relation to RTD works on positioning are:

- to facilitate the procurement of an EDAS account and the connection to the server,

- to lend a precise positioning measuring device to measure the positioning error.
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