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Abstract. Detailed information on the Assistive Technology (AT) Products 
available on the market is of paramount importance for many different stake-
holders: people with disabilities and their family members, AT professionals, 
manufacturers/suppliers of AT products, researcher and developer, and policy 
makers. Since 2005 the organizations responsible for the major European AT 
information systems have joined together to create the European Assistive 
Technology Information Network (EASTIN). The core of the EASTIN network 
is the web portal www.eastin.eu that provides, in all the EU official languages, 
information on AT products and related material. In the last few years the 
EASTIN association promoted a series of projects aimed at improving the web 
portal and expanding the network to cover all the EU countries. This paper  
describes the main results of such projects. 
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1 Introduction 

Assistive Technology (AT) is a broad term that can be used to indicate any product, 
service or technology that can be used by, or aimed at, people with disability to im-
prove functioning in activities that might otherwise be difficult or impossible [1]. The 
term Assistive, as opposed to Mainstream, refers to products, services or technologies 
specifically designed in consideration of functional limitations, for instance by pro-
viding alternative or augmentative information channels [2]. AT is therefore a term 
that encompass a wide range of products, including for example mobility devices, 
products for personal care and daily living activities, products for accessing comput-
ers or other information technologies, etc. 

The information of what AT products are available on the market is important for 
many different stakeholders [3]: for people with disabilities and their families, in 
order to get knowledge of what products are available that could help them, and there-
fore contribute to the empowerment process [4]; for health care and education pro-
fessionals, in order to suggest the most appropriate AT solution for their clients, for 
example during individual AT assessment; for AT suppliers and manufacturers, in 
order to get knowledge of existing competitors in the market; for researchers and 
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developers, in order to get knowledge of what are the needs unmet by the existing 
products; for policy makers in order to get knowledge needed to improve the devel-
opment of AT service delivery systems [2], [6]. 

The importance of ensuring access to accurate and impartial information on AT 
products to all the stakeholders needing it, has also been stressed by several studies 
and research projects [1],[3],[7], and is recognized as a right by article 4 of the UN 
Convention on the Rights of Persons with Disabilities [8]. 

Since the early 1980s, several AT information systems have been created in many 
countries around the world to respond to this need for information. Some among the 
information systems with the longer history are the Italian SIVA [9], the UK DLF-
Data [10], the German Rehadat [11], and the US Abledata [12]. 

2 The European Assistive Technology Information Network 

In 2005 the institutes responsible for the major European AT information systems 
joined together to create the European Assistive Technology Information Network 
(EASTIN) [3]. The EASTIN network stems from a project founded by the European 
Commission (EC) in 2004-2005 within the eTEN programme, and today includes the 
organisations responsible for the major European AT information systems in Den-
mark, United Kingdom, The Netherlands, Germany, Italy, France,  Belgium and 
Spain. Associate partners, serving as National Contact Organizations, have also been 
appointed in 14 European countries. The network is currently operated by the 
EASTIN Association, a legal entity based in Italy supported by its partners through 
their annual membership fees.  

The core of the EASTIN network is the web-site www.eastin.eu, that provides – in 
all the EU official languages – information on almost 70.000 AT products and some 
20.000 companies (manufacturers, suppliers, and retailers of AT products); it also 
includes a library containing documents such as fact sheets, case studies, scientific 
publications, etc.  

3 Technical Approach of the EASTIN System 

The EASTIN system should not be seen as a database but rather as a search engine 
that aggregates the contents of several independent national databases (currently 
eight), each running on a different technological platform. The EASTIN search engine 
is able to perform AT product searches across all these databases in all EU languages. 
In order to allow National Contact Organizations that do not have their own national 
database to upload information on AT products and make them available though the 
EASTIN website,  a Central Database has also been recently added to the system. 

Since 2004 the EASTIN partners have worked together to harmonise their databas-
es according to common requirements. The result of this work is the harmonized data 
structure used to present the product information in the EASTIN website. 

The current EASTIN system, developed on Microsoft DOT NET Framework 4.0, 
is based on a three tier architecture (Presentation, Application, and Data) and the 
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communication between the search engine and the databases of the information pro-
viders is ensured by Web Service technology. The user sends a query to the EASTIN 
system trough the website on his/her browser; the application logic analyzes the query 
and sends parallel requests to all the distributed databases trough the web service 
servers; the list of records retrieved from each database is then collected by the appli-
cation logic and presented to the user on his/her browser Fig. 1. 

 

Fig. 1. Functional scheme of the EASTIN system 

In the EASTIN portal the AT products, and documents, are classified according to 
the tasks they are intended for, using the ISO 9999:2011 standard “Assistive Products 
for Persons with Disability – Classification and terminology” [5]. 

4 Latest Developments of the EASTIN System 

4.1 The Multilingual Query Processing Component 

The EASTIN portal has been recently improved through the use of advanced lan-
guage technologies developed within the EASTIN-CL project, a research project par-
tially funded by the EC under the ICT policy support programme, that ran from 
March 2010 to June 2012 [13]. The most successful result of the EASTIN-CL project 
has been the development, and integration into the EASTIN portal, of a multilingual 
query processing (QP) component for supporting non expert users in retrieving data 
from the databases. 

The QP component developed allows users to forward a free text search request in 
a “google-like” fashion by entering search terms in their native language. The compo-
nent analyzes the terms entered and converts the natural language query into a formal 
query supported by the EASTIN system (i.e. it identifies the appropriate ISO 9999 
classification codes). The QP is based on a large multilingual vocabulary (or termlist) 
that includes over 12000 terms for each supported language (currently English, Ital-
ian, Danish, German, Estonian, Latvian and Lithuanian).  
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The processing of the user query is done in several steps: the user input is split into 
meaningful single words, decomposed (in case of compound words, quite frequent in 
German for example), and the canonical forms (lemmata) are found. The lemmata are 
matched against the termlist. In case no match is found the closest candidate is re-
turned (using a slightly modified Levenshtein distance measure). The QP component 
is therefore able to manage compound words, inflections (e.g. singular/plural, that are 
quite important for inflected languages like Italian), and spelling errors (e.g. “mobil” 
instead of “mobile”). 

The results retrieved by the QP component are then ordered according to their re-
levance, on a 1 to 5 scale, computed with a special algorithm that weights the number 
of words of the query in each “candidate” term found in the termlist, and the number 
of occurrences of the corresponding ISO 9999 codes. 

4.2 The EASTIN Taxonomy for ICT-Based AT Products 

The EASTIN association recently promoted the European Thematic Network on As-
sistive Information and Communication Technologies (ETNA), a project, partially 
funded by the ICT Policy Support Programme of the EC, aimed at improving the 
EASTIN portal with special focus on ICT-based AT [14]. The ETNA thematic net-
work worked in conjunction with the ATIS4All Thematic Network  (Assistive Tech-
nologies and Inclusive Solutions for All) [15], that was aimed at creating an online 
community of all the stakeholders involved in the AT field, through a collaborative 
Portal offering information on AT, inclusive products and services, and cutting-edge 
technological trends. Both projects run from January 2011 to December 2013. 

Within the ETNA project a Taxonomy has been developed for describing the fol-
lowing three categories of resources that constitute the domain of interest of the 
EASTIN system [16]: 1) Assistive Products, 2) Organizations (including Companies, 
Service Providers, and Projects), and 3) Information Materials (including Articles, 
Case Descriptions, Ideas, FAQs, Forums, News, and Regulations).  

The Taxonomy identifies, for each of the three categories of resources, a Basic Da-
taset that represent the minimum set of information needed to: 1) uniquely identify a 
resource, 2) to understand what kind of resource it is and what it is about, and 3) to 
make the resource retrievable by the ETNA search engine. The basic dataset for As-
sistive products is reported in Table 1. 

In the EASTIN portal a product record is composed of two parts: the basic infor-
mation (i.e. the Basic Dataset reported in Table 1) and the technical details that 
represent the product Detailed Dataset. The Detailed Dataset of a product is composed 
of an array of Features, selected among the collection of all possible features that 
constitutes the taxonomy Vocabulary. The taxonomy Vocabulary is based on a two 
level hierarchy made up of Clusters and Features. Homogeneous Features are grouped 
together in the same Cluster. For example the Features “Firefox”, “Chrome”, “Safari”, 
“Internet Explorer” , etc. are all grouped in the Cluster “Browsers”, while “Printer”, 
“Visual display”, “Tactile display”, etc... are grouped in the Cluster “Output devices”. 
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Table 1. Basic Dataset for Assistive Products 

Type of information Item 

Record identification Product Name  

 Product Code (database+ID) 

Product Typology Classification code and name 

Dates Insert Date 

 Latest update date 

Manufacturer information  Name 

 Address, Postal code, Town, Country 

 Phone, E-mail, Skype 

 Website, Social network 

Free text description Description in original language 

 Description in English 

Images Product small image url 

 Product large image url 

Links to further details User manual 

 Video demo 

 Brochure 

 Other documents 

Source of information Information provider name 

 Information provider country  

 Link to Full product record 

Download/Purchase website Download/purchase web page 

 
Overall 18 Clusters and 237 Features have been identified so far. In Table 2 all the 

Clusters included in the current vocabulary are listed. 

Table 2. List of Clusters included in the taxonomy 

Overall dimensions 
Activation modalities 

Browsers 
Linguistic representations 
Input adjustments 

Connectivity 

Capacity/Range 
Operating systems 

Languages 
Functionalities 
Output devices 

License 

Energy type 
Visualization 

Input devices 
Output adjustments 
Price  

Subdivisions 

 
For identifying the Clusters and Features a model of ICT based product has been 

used (see Fig. 2) composed of the following conceptual “elements”: Input, Central Unit 
(for processing and storage), Output, Connectivity (with other products or services), 
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Environment (in which the product operates), Physical characteristics, and Software 
characteristics. 

 

 

Fig. 2. Model of an ICT based product  

A mechanism has been created to put the items of the taxonomy vocabulary in  
relation with the divisions (i.e. the product categories) identified by the ISO 9999 
standard. A matrix has been created to indicate, for each of the item of the taxonomy 
vocabulary, the “relevance” in relation to the ISO 9999 divisions. Currently a subset 
of 38 ISO 9999 divisions have been considered (those more strictly related to ICT 
products). The relevance of a taxonomy item for each of the identified ISO divisions 
is evaluated by means of a 5-points scale (1 ‘absolutely irrelevant’ to 5 ‘absolutely 
relevant’). For instance, for the ISO division “22.36.18 Input Software”, the item 
“Width (Overall dimensions)” is ranked “1” while item “Accelerometer (Input Devic-
es)” is ranked “3” and item “Linux (Operating Systems)” is ranked “5”. 

This “ranking” of taxonomy items is used in the EASTIN system to present the  
vocabulary of features ordered by relevance, with respect to the specific product cate-
gory, in two situations: when a user performs an advanced search, and when an  
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needed. A consensus procedure for deciding on the introduction of new items in the 
taxonomy has been defined.  

4.3 The Similarity Tool 

In the EASTIN system multiple records describing the same product may be present 
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Italy, Denmark and Germany, each national database may have a record describing 
the product. Each record will include not only information relevant at “international 
level” (e.g. commercial name, manufacturer, description, etc.) but also information 
relevant at national level (e.g. local distributors/resellers, prescription codes, tax relief 
information, etc.).  

A new functionality has been recently added to the EASTIN system in order to 
help the user finding out if a product, described by a record in one of the databases of 
the EASTIN, is also available in other EASTIN databases. This functionality is based 
on an algorithm that compares two records and returns a similarity level defined as 
the probability (form 0 to 1) that the two records represent the same product. The 
algorithm compares the different fields of the basic dataset and gives a weight to each 
comparison according to the following formula: 

 similarity = (name × 0.62 + manuf. × 0.28 + typology × 0.08 + insert date × 0.02) (1) 

The weights in the formula above have been adjusted with the help of two experts of 
ICT AT devices. The two experts evaluated 52 “couples” of records coming from the 
EASTIN databases. The similarity levels evaluated using the algorithm for those 
couples have been compared against the opinion of the AT expert who has been asked 
to tell whether the two records of each couple represent the same product. Weights 
were then adjusted to minimize the number of false positives and false negatives. 

4.4 The Product Review and Comment Facility 

As a result of the joint efforts of the ETNA and ATIS4all projects, a facility has been 
developed that allows to post reviews and comments on the products available in the 
EASTIN databases. For capturing the user evaluation of an AT product, a simple 
questionnaire, based on the QUEST instrument [17] has been used. The user is asked 
to evaluate the product (on a 1 to 5 scale) along the set of items of the QUEST in-
strument, and to add any comment he/she wishes. The statistics of the product reviews 
(Fig. 3) and the details of each review can be accessed from the product detail page. 

 

Fig. 3. Product rating facility 
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5 Federating EASTIN with the GPII Unified Listing 

A coalition of academic, industry and non-governmental organizations and individu-
als have recently come together to promote the creation of a Global Public Inclusive 
Infrastructure (GPII), i.e. a global infrastructure that can deliver accessibility to every 
individual, instantly and automatically, where they need it, when they need it, on any 
device they encounter, and in a way that matches their unique requirements [7]. The 
CLOUD4all project [18], funded by the EC, aims at advancing the concept of the 
GPII by augmenting adaptation of individual products and services with automatic 
personalization of any mainstream product or service a user encounters based on the 
user's needs and preferences 

One of the key component of the GPII is the Unified Listing (UL) of all available 
solutions to ICT access, including Assistive Technology products, and Accessibility 
Features and programs built into commercial products [7]. The UL will represent the 
knowledge base used both by humans (e.g. AT professionals, end-users, etc.) and by 
machines (e.g. tools for automatic personalization of products and services) to build 
up the most appropriate AT solution.  

The EASTIN network, that represent a unique source of information on the AT 
products available on the European market and worldwide, will represent one of the 
main sources of information for the UL [19]. A bidirectional connection between 
EASTIN network and UL is currently under development and will allow the users of 
the UL to access information coming from the EASTIN databases, and vice-versa. In 
the following, the vision is described of how this connection is going to work at the 
end of the project. 

 

Fig. 4. Scheme of the GPII-EASTIN connection 

The connection between the EASTIN search engine and the UL is based on REST-
ful Web Service technologies. The process of getting the information from the 
EASTIN databases, in order to store it in the UL, requires the following steps (Fig. 4): 

• A Web Service Client sends a query to the EASTIN Web Service Server. 
• The EASTIN search engine in turn sends the request to all the information provid-
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• The list is saved to a Temporary Storage. 
• Retrieved information is validated and stored in the Unified Listing. 

The scope of the EASTIN portal and the GPII Unified Listing are different. The 
EASTIN information system includes assistive devices for people with disability in 
general (e.g. assistive devices for personal mobility, assistive devices for personal 
care, and more) whereas the GPII Unified Listing only includes products for ICT 
access. On the other side, EASTIN only includes assistive technology products, while 
the GPII Unified Listing will also include accessibility features in mainstream ICT 
products and assistive services. Moreover, differently from what happens in the 
EASTIN portal, where multiple records describing the same product may be retrieved 
in a search, the aim of the UL is having a single record for each product with multiple 
layers representing the “original product descriptions”. For those reasons, before en-
tering the product records retrieved from EASTIN into the UL database, a Validation 
Procedure is required, aimed at verifying whether a product is of interest for the UL 
and cluster “duplicated” records from different databases that deal with a single prod-
uct into a single record 

The validation will initially be a semi-automatic procedure (i.e. it will be per-
formed by a human aided by automatic functions) with automatic processing later for 
updating the information of products already stored in the UL. A filter, based on the 
ISO 9999 classification codes, has been implemented to retrieve from EASTIN only 
products related to ICT and access. 

 

Fig. 5. Functional scheme of the validation procedure 

Fig. 5. represents the functional scheme of the validation procedure: a record stored 
in the Temporary Database is loaded and details are shown; the similarity level of the 
record loaded with all the other records already stored in the UL database is evaluated 
(using the similarity algorithm described above). Based on the evaluated similarities 
the validator decides whether to store the current product into a new UL record or to 
add it to an existing UL record. In the UL the provenance of the record (database 
name and ID) is captured and stored to preserve the identity of the source of the 
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record, and to allow for automatic update of UL records when data are updated in the 
original source database. 

A mechanism is also under implementation to propagate modification made in the 
UL to the other databases that federate with it. When a product record in the UL is 
modified (e.g. an error is corrected, a new feature is added, a new version becomes 
available, ...) a feedback notice is provided to the “original sources” (i.e. the DBs 
where the data have been drawn from) and any other federated databases (Fig. 6).  

 

Fig. 6. Bi-directional federation scheme  

A bi-directional federation of AT databases can contribute to reduce the effort 
needed to maintain the data, by sharing it among different information providers, and 
to improve the quality of data, by keeping all the databases updated on the most re-
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their databases. 
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6 Conclusions 

By disseminating information and knowledge, the EASTIN system can contribute to 
the empowerment of people with disabilities, to support independence, choice and 
control in relation to AT, and to inform and develop the work of professionals in-
volved in the disability field. Furthermore, by providing a comprehensive and detailed 
overview of the European AT market it can help AT manufacturers and suppliers to 
make their products known by people all over Europe who need them. 
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