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Abstract— The great increase of information and 

communication technology functionality in every-day living 
environments, from home appliances to public services, 
introduces complexities and inter-dependencies between 
heterogeneous devices and services, and imposes higher demands 
with respect to our digital literacy and technical knowledge. 
While young people seem to keep the pace, a large portion of the 
population world-wide cannot benefit of these advantages, 
especially people with disabilities, senior citizens and those 
having literacy and/or digital literacy problems. The 
development of cost-efficient solutions for those left behind, 
which would provide them with necessary assistive technologies 
and personalized user interfaces, can be achieved through 
reusability of resources and development of interoperable 
solutions. In this paper we present the design and 
implementation of a unified repository for developers – the 
Developer Spage (DSpace) – that was developed in the 
Prosperity4All project. The DSpace has an inclusive character 
and provides building blocks and resources for fast and cost-
efficient integration of accessibility elements into new or existing 
applications and services. 

Keywords— inclusive repository; adaptive user interfaces; 
assistive technologies; accessible controls; smart environments 

I. INTRODUCTION 

The great increase of embedded Information and 
Communication Technology (ICT) functionality in every-day 
living environments, from home appliances to public services, 
introduces complexities and inter-dependencies between 
heterogeneous devices and services, and imposes higher 
demands with respect to our digital literacy and technical 
knowledge. While young people seem to keep the pace, a large 
portion of the population world-wide cannot benefit of these 
advantages, especially people with disabilities, senior citizens 
and those having literacy and/or digital literacy problems [1]-
[3]. 

The terms digital divide, digital literacy and digital 
inclusion have been widely used in close connection to the 
Internet for a long time, although their meanings shift with 
changes in technology, from having access to being able to use 

and create a wide range of ICT resources. While the digital 
divide implies the gap, the digital literacy encompasses the 
skills and abilities necessary for access once the technology is 
available, the digital inclusion is the policy developed to close 
the digital divide and promote digital literacy [4]. The digital 
exclusion could be defined as the lack of access to and use of 
ICT resources for certain groups of individuals due to missing 
technological means and/or digital literacy skills/abilities. 
Many factors contribute to digital exclusion, ranging from 
infrastructure availability (e.g. internet, mobile communication, 
etc.) to missing appropriate assistive technologies for those in-
need. It is also very often the case that accessibility is seen as a 
"black art" by most developers — understood only by a few 
experts, fraught with subtle design and legal issues, and 
generally difficult to penetrate for the uninitiated even in the 
case of development of official information services in 
developed countries [5]. It is also very challenging to find out 
which development tools have been built with inclusion in 
mind, and then how to best use them to their full potential [6]. 

In order to cope with these challenges, the Prosperity4all 
project aims on supporting the development of cost-efficient 
solutions for those left behind, which would provide them with 
necessary assistive technologies and personalized user 
interfaces. This can be achieved through reusability of existing 
resources at their full potential and development of 
interoperable solutions. Thus, the developers need an 
appropriate ecosystem and infrastructure, including resources 
and solutions, which enable reuse and integration of assistive 
functionality into existing or new software applications, 
without any concerns about the programming language and/or 
the platform used to implement and deploy the applications. 
Furthermore, they need support and feedback mechanisms 
from the end users of their access solutions, through an 
ecosystem that fosters co-design and co-development. 

In this paper we present the design rationale and first 
prototype implementation of a unified repository for 
developers, the Developer Space (DSpace), a major component 
of the Prosperity4All inclusive ecosystem, which is shortly 
described in section II.D. The DSpace inherits the inclusive 
character of the entire ecosystem and provides developers with 



information, building blocks, resources or even entire assistive 
solutions, for fast and cost-efficient integration of accessibility 
elements into new or existing applications and services. 

Section II of this paper provides a generic theoretical 
background of assistive technologies and collaborative 
development environments, along with an overview of the 
Prosperity4All ecosystem and technological infrastructure. 

In Section III the design rationale, including some 
illustrative use cases, requirements, and a first prototype 
implementation of the DSpace repository are presented. The 
current building blocks repository is also described, including 
the integration of major assistive frameworks to provide 
flexibility and efficiency to developers in the implementation 
of new solutions or enhancement of existing ones with 
accessibility features. 

Section IV concludes the paper with a discussion about the 
design and implementation of the prototype, open research 
questions and the potential of such a repository with respect to 
inclusive products development in the future. 

II. BACKGROUND AND TECHNOLOGY OVERVIEW 

A. Inclusion and Assistive Technologies 

Social exclusion/inclusion gained conceptual prominence 
across Europe in the early 1990s, with the European Union’s 
Lisbon Summit in 2000 positioning poverty and social 
exclusion at the heart of the European social policy. Each 
member state was required to construct a biennial national 
social inclusion action plan where objectives included a 
priority to address marginalized groups at particular risk of 
exclusion [7]. Within the European developed countries, 
initially, affordability and access to facilities were the major 
exclusion factors. With better infrastructure and the falling 
prices of computers and Internet services in the recent years, 
the main barriers are now related to illiteracy, as well as to a 
negligence of linguistical and cultural diversity and lack of 
local content (e.g. government information portals, e-libraries, 
etc.). Currently only ~75% of the European citizens 
(individuals aged 16-75) in the developed countries are internet 
users, and the percentage of those holding basic digital skills 
(e.g. to access/use information and services) go further down to 
less than 60% [8]. Basically, 40% of the European Union 
population is still insufficiently digitally skilled to function 
effectively in the digital world. The results of a recent research, 
focusing on the influence of mobile technologies on social 
exclusion, demonstrate that although significant interventions 
in the form of new technologies may be aimed at less 
advantaged sections of the community,  a range of barriers to 
information access and use still exists and prevent the full 
realization and ultimate success of these initiatives even in a 
well-developed country, such as the UK [9]. The direct access 
model, which considers direct access to information through 
technology as an efficient and cost effective way of addressing 
social inclusion, might fail if the information needs and barriers 
(e.g. digital literacy, social-emotional issues, etc) are not well 
understood and addressed ahead of digital inclusion initiatives. 

For over three decades, the main technological stream was 
oriented towards reaching the “many” and providing unified 

solutions, designs and interfaces who would fit all users. 
Recent studies have indicated that innovative solutions and 
techniques, considering the provision of person centered 
interdisciplinary assistive technology services should be 
promoted in the future in order to decrease the gap between the 
digitally skilled and those left beyond [10], [11]. 

More importantly, too much time and effort has been spent 
"reinventing the wheel" due to poorly designed or inflexible 
components and tools. Today's software workflow often finds 
developers reusing “off the shelf” components that were 
designed for a specific purpose, usually without accessibility in 
mind. Although this initially appears to save time and effort, 
developers usually end up rewriting or replacing these 
components once their limitations become fully apparent. 
Instead, developers need to be able to draw from a pool of 
reliable, tested, and inherently adaptable user interface 
components, development frameworks, and debugging and 
design tools. As software development continues to evolve into 
a new era of cross-device "ubiquitous computing," including 
physical sensors, cameras, computer vision, and alternative 
control mechanisms, there is an incredible opportunity to 
produce novel assistive technologies at a lower cost, assuming 
that there are good-quality, "born accessible" building blocks 
to start from. 

B. Colaborative Development Environments 

The software engineers community is confronted with an 
increased need to design, implement and deploy multi-featured 
ICT applications which combine different computing 
paradigms and are developed using various technologies (e.g. 
web, mobile, sensor technologies), thus requiring dedicated 
development environments with adequate collaborative support 
(business, online learning, social networks, etc.). Standard 
collaborative development tools, enabling the facilitation, 
automation and control of the entire development process, 
include: (a) version-control systems, which allow software 
sharing in a controlled manner (e.g. SVN, Git); (b) trackers, 
which are used to manage software development issues such as 
defects, changes, support requests (e.g. Jira); (c) build 
management tools used to schedule the workflows (e.g. 
Maven), (d) modelers to create visual models using the Unified 
Modeling Language (UML); (e) content management systems 
used to share explicit knowledge on the web (e.g. Eclipse); (f) 
communication tools for synchronous and asynchronous 
collaboration (e.g. Google Wave, WebEx). 

A collaborative development environment or ecosystem 
usually combines many of these tools together with other 
specialized infrastructure (e.g. business models, engagement 
technologies) to increase developer productivity and comfort, 
and optimize the entire product development cycle. Some of 
the most used environments, SourceForge 
(www.sourceforge.net) and GitHub (www.github.com), 
implement version control systems and trackers, but do not 
provide remote repositories and build management tools. 
Specialized collaborative software development platforms, 
such as the crowdsourcing one, require various kinds of 
communication, collaboration and coordination among the 
requesters, providers and platform vendors in parallel with a 
well-defined business model to encourage crowd members to 



participate in development tasks and submit their solutions 
[12]. Software development in collaborative communities with 
social relationships requires community support and real-time 
interaction between the developers and people of special 
interest, thus dedicated collaborative development platforms 
should allow for user profiling, awareness and user access 
management [13]. Emerging complex cloud environments 
require additional collaborative tools, such as a testbed capable 
of emulating several multi-node Cloud environments and tools 
for automatic deployment of artifacts into such environments 
[14]. FIWARE is a recently build collaborative development 
environment, which provides an enhanced OpenStack-based 
cloud environment along with a set of open standard APIs for 
developers, to enable easier connection to the IoT, processing 
and analysis of big data and real-time media or to incorporate 
advanced features for user interaction in newly implemented 
solutions [15]. The ITHACA framework provides an 
environment for open source development of augmentative and 
alternative communication applications targeting end-users 
with disorders of speech-language production and/or 
comprehension [16]. 

Each of these environments has features that target specific 
type of projects, developer groups (e.g. cloud application 
developers) or end-users group, but do not provide sufficient 
flexibility, necessary tools (e.g. repository, infrastructure) and 
design features to support cost efficient implementation and 
personalization of assistive solutions employing various 
heterogeneous technologies. Alternative solutions, including 
free assistive technology software, are being investigated by 
various projects in an attempt to answer the multitude of 
problems of the market, especially the products’ high cost [17]. 

C. Global Public Inclusive Infrastructure (GPII) 

The GPII is a cloud-based software and service 
enhancement of the global broadband infrastructure designed 
to allow users to invoke and use access features in a cross-
platform and device-independent fashion, and, at the same 
time, improving the interoperability between mainstream and 
assistive technologies [18]. In this scope, platform independent 
user preferences and settings are inferred from one device and 
translated into appropriate ones for another (eventually new) 
device, such that the user experiences common interaction 
modes/interfaces on all devices, either these are personal 
devices (tablet, laptop, mobile, home TV, etc.) or public 
devices (ATM, ticket vending machine, library PC, school PC, 
etc), old or newly acquired ones. The GPII is designed to 
support different delivery models in order to address the 
different platforms, degrees of lockdown, and type of 
adaptation a person requires: (i) User agent based solution, for 
access solutions installed and running on the user’s 
computer/device, including: access features built into the 
operating systems or browsers, downloadable add-ons to 
platforms, commercial assistive technologies installed on a 
computer (e.g. FireVox, LowBrowse plug-ins, IBM Home 
Page Reader); (ii) on-demand web services, which provide 
transformations on demand when called automatically from 
content, by a user or by other web service; (iii) proxy-based 
transcoding, which is represented by proxy services that sit 
between the user and the content and interpret or modify its 

presentation on its way to the user; (iv) web-based user agents, 
which include web-based access technologies that can be used 
anywhere, from any internet-enabled device (e.g. 
WebAnywhere). It is also possible to have solutions that 
involve combined aspects of all these approaches, and take 
advantage of the strengths of the different approaches, while 
avoiding some of their limitations [19]. 

D. Prosperity4All Ecosystem 

The Prosperity4All inclusive framework builds on the GPII 
infrastructure in order to create a self-sustainable and growing 
ecosystem, where developers, implementers, consumers, 
prosumers and other directly and indirectly involved actors 
(e.g. teachers, caregivers, clinicians) may interact with and play 
a role in its viability and diversity [20]. The Prosperity4All 
ecosystem employs modern techniques (i.e. crowdsourcing, 
gamification) and new strategies for developing accessibility 
services, and introduces a new approach to accessibility 
solutions development addressing marginal consumer needs, 
most notably people with disabilities [21], [22]. 

Fig. 1. Overview of the entire Prosperity4All ecosystem grounded to GPII. 

The proposed infrastructure targets a highly diverse group 
of stakeholders, including but not being limited to: people 
requiring inclusively designed services or products; those who 
have services or products to offer, share or refine; financial 
interaction facilitators; trainers; policy makers; public services 
providers, etc. The DSpace presented in this paper is only a 
solution of the entire ecosystem, which addresses the needs of 
developers, who are designing and implementing assistive 
services, products or solutions. Fig.1 presents an overview of 
the entire Prosperity4All ecosystem grounded to GPII and 
other projects building on or extends parts of it: the GPII 
Library Implementation, a full production environment 
deployed in libraries in the USA; the Fluid/Floe project – 
(http://fluidproject.org); the Shoping Aid tool implemented by 
the Universal Interface and Information Technology Access 
Rehabilitation Engineering Research Center (UIITA-RERC), 
etc. Fig.1 clearly shows the variety of tools and solutions 
which can be used by the developers in connection to the 
DSpace in order to easier and cost-efficiently create and market 
new solutions (e.g. payment infrastructure, unified listing and 
marketplace, etc.). 



III. DSPACE DESIGN AND PROTOTYPE 

The design process of the DSpace followed the Inclusive 
Design Guide established at the early stages of the project [23], 
which provides details on the Principles, Practices, Tools and 
Activities to be employed from the very beginning when 
implementing a new solution, instead of trying at the end to 
add accessibility features. In the first step co-design was 
applied, with the developers being involved as active 
participants in the design process of DSpace prototype. 

A. Use Cases and Personas 

The identification of the requirements of each component 
of the Prosperity4All ecosystem, including the DSpace, started 
with the drafting of an initial set of personae (representative, 
fictive  person of a user group) based on initial interviews with 
the developers, which were further refined in an iterative 
fashion through additional surveys and interviews. Similar to 
real users, these personae have diverse capabilities, needs and 
skill sets. For each personae, the use cases of the various 
ecosystem components were further analyzed to establish the 
functional requirements. 

 

Fig. 2. Use case showing the role of the DSpace as entry and contribution 
point within the overall Prosperity4All ecosystem  

Fig.2 presents a use case where the DSpace is the main 
entry point for developers in their engagement with the 
Prosperity4All ecosystem, providing both a way to obtain 
components and support for their work to implement/enhance a 
product, and a way for them to contribute their work back to 
the community if they desire. Similar use cases derived from 
the initial set of ten (10) personae were analysed and formed 
the ground for the functional requirements of the DSpace, 
further detailed in the following section. 

B. Functional Requirements 

The co-design step consisted in a series of usability 
evaluation sessions, to establish the general requirements, 
including the structure of the collaborative environment (main 
sections), and the requirements per identified section. Further 
details on the DSpace sections are provided in section III.C. 

1) General Requirements 
Structure: provide a simple navigation and an overview, 

through clearly structured sections, in order not overstrain the 
user and support him handling the content (e.g. four-
parts/category design). 

Contribution levels: support contribution level assessment 
for community members, with a competitive character. 

Gamification elements or strategies: Using different 
gamification elements and strategies to motivate the user to 
actively interact on the DSpace platform (e.g a reward system 
where the user can earn points by answering a question in a 
forum, fixing a bug, providing a certain accessibility feature). 

Analysis, critics and feedback are identified as mandatory 
features of DSpace design. 

Accessibility: provide accessibility at all platform levels. 

Sharing options: options like for example social media 
channels are desirable. 

Must be useful: must offer valuable content to serious 
developers, to allow create new products that get to market.  

Must be usable (easy to use): take into account the 
variability among potential users, thus should contain a 
different door for consumers (that are not technical).  

Further links: using a blog and news page, it is possible to 
provide further correlating links to different topics. 

Comfortable feeling: all users of the DSpace should feel 
comfortable using it. 

2) Requirements for the Welcome Page as Entry Point 
Standard requirements: support user authentication 

functionality for interactive usage, together with content search 
functionality. 

Introduction: provide the user an insight into the content 
and what they can expect (e.g. implemented with a video) to 
arouse interest and motivate the users. 

Get started: tutorial to introduce the platform to new users - 
how the website is working/ structured (e.g. video, teaser, 
infographics); adaptable to user experience level. 

Four-parts/category design, as indicated by the usability 
evaluation: resources, parts & tools, people and service 
infrastructure (briefly introduced on first screen). 

Field report/quotes/comments: allow for constant input 
assessment of end-users that are already using the DSpace, 
covering both developer and customer opinions. 

3) Requirements of the People Section 
Complexity: reduced complexity, friendly style to not 

overstrain non technical users. 

Communities: supported by forums and question and 
answer portals, organized by content categories. 

4) Requirements of the Resources Section 
Research: enable developers to find and categorize different 

resources, and help the user easily locate specific information 

Categories: optimization for best overview (e.g. relating 
topics) and sorting by different qualitative and quantitative 
metrics (e.g. popularity, number of votes). 

Voting: implement voting functionality on various content 
type (e.g. questions, answers, topics, tutorials). 

Tags: support content classification through tags collected 
in a library, to allow for fast identification of relating topics. 



Badges: support a reward system, such as earning badges 
for achieving different tasks. 

Search option: allows the user to find specific content 
within the research category. 

Download or buying option: implement download and/or 
buy functionality (e.g. with a payment system in place). 

Statistics of Resources: provide functionality for easy 
understandable statistics (e.g. infographics), that are showing 
different information (e.g. downloads within the last months, 
positive/negative votes, number of new products integrating 
the resource, etc.). 

Quality metrics: implement quality metrics to summarize 
the hard facts of a resource and provide a quick overview (e.g. 
developer information, publishing date, quality of resource). 

Reviews: support comment and rate of the resources. 

Bibliographies: provide/link to collections of books and 
articles providing more general information about accessibility. 

Strategies: share knowledge on proven successful 
strategies, to offer the user different approaches to find, build 
or create successful solutions. 

Tutorials: implement a tutorial repository (e.g. video), to 
learn from experts or other community members. 

Quicksheets: implement a quicksheets collection to help the 
user to catch information very quickly, either it is about a 
solution or a certain application domain. 

5) Requirements of the Parts & Tools Section 
Use: technically oriented look and feel, as it will be mainly 

used by developers. 

Search and browse: advanced search (looking for a specific 
thing) and browsing (discover more while looking for one 
thing) mechanisms should be provided  

Commercial Section: implement a dedicated section to 
offer the developers commercial solutions (e.g. applications, 
dlls, web services, etc.). 

Open-source Section: offer the developers building blocks 
that can be freely modified and used to enhance or develop 
new solutions. 

DIY-plans: this part of the DSpace requires fabrication 
plans with permission to replicate. 

Description: all parts and tools included in the DSpace 
should be appropriately described, including both a summary 
(i.e. quick overview), a detailed description, and, optionally, an 
example of use accompanied by multimedia elements (e.g. 
videos or photos). 

Similarly to the resource section, the following should also 
be considered for the Parts & Tools Section: tags, badges, 
categories, search option, reviews, download or buying option, 
statistics, quality metrics. 

6)  Requirements for Service Infrastructure section 
Structure: similar to that of the parts and tools sector, taking 

into account the general requirements. 

Barriers: lower barriers between developer and user. 

Service: provide a generic and flexible infrastructure for 
users to create a service, which will be further promoted and 
made available through the Unified Listing of the 
Prosperity4All ecosystem. 

Links: provide a collection of links to the real services, 
which are located elsewhere (e.g. Amazon hosted services). 

Similarly to the Parts & Tools section, the following should 
also be considered for the Service Infrastructure Section: 
description, tags, badges, categories, search option, reviews, 
download or buying option, statistics, and quality metrics. 

C. DSpace Prototype 

The Prosperity4All Developer Space is designed to support 
developers in efficiently finding, using, and contributing to 
inclusive software development tools. Recognizing that tools 
alone will not produce better software, and that good software 
is a blend of technology, design, and knowledge, the Developer 
Space will also provide community resources and 
documentation that will help foster the adoption of accessible 
and flexible components. Inclusion has to be an integral part of 
the whole development lifecycle. Once a developer has 
selected a framework and set of components, there continues to 
be a need for visualization, testing, and debugging tools that 
can support the process of building flexible applications. The 
Prosperity4All Developer Space is designed to also support the 
creation and use of such tools. 

 

Fig. 3. Overview of the DSpace contents 

Following, an expanding outline of what is currently 
available in the Developer Space is provided. 

Parts Shelf: a collection and cataloging of software 
components and services that a developer can use in creating 
new commercial and free accessibility solutions. The 



Prosperity4All Building Blocks will considerably increase this 
shelf and help collecting parts usable by developers. 

Tools: as opposed to the parts shelf which holds 
components that are useful in an application, the Tools section 
contains things that are useful when building a product (e.g.an 
accessibility checker, versioning tool, testing tool). Parts and 
Tools together are also referred as Building Blocks, and we 
further detail on them in section III.D. 

Frameworks: complete solutions that developers can use 
when creating their product. Frameworks are more along the 
lines of complete base, platform or environment from which to 
choose to build an AT solution. They can be considered a 
special class of parts that provide a wider range of abilities, 
parts, structure etc. Further details on the major Frameworks 
which are integrated with GPII and DSpace are provided in 
section III.E. 

Resources: a collection of useful information for assistive 
technology developers. The information found here is not 
limited to the implementation part of AT development. 
Amongst other, it provides mainstream designers with the 
information they need to make their products more accessible 
from the start - including personae, design patterns, use cases, 
and other design resources that take into account the needs of 
people with disabilities. Resources on currently available 
solutions, types of needs, etc., can all be found here. The 
following are some examples of the types of resource 
information (about other resources, tools, and software) that 
are available in the Developer Space: 

The Fluid Design Handbook is a how-to guide filled with 
user-centered design techniques you can use to learn from your 
users and design better user experiences. The handbook 
includes information on a variety of user-centered design 
practices, from performing user research and creating models 
(such as personas and scenarios to inform the design process) 
to performing user-experience walkthroughs and user testing of 
your website or application. 

Dasher is an information-efficient text-entry interface, 
driven by natural continuous pointing gestures. It is a 
competitive text-entry system wherever a full-size keyboard 
cannot be used 

Haptic RIA Maps is a web application (java applet) that 
retrieves maps from OpenStreetMap and enables their haptic 
exploration through the usage of ATs while listening to 
supportive audio information 

Java Tutorials are practical guides for programmers who 
want to use the Java programming language to create 
applications. They include hundreds of complete, working 
examples, and dozens of lessons. 

An important factor for the success and usability of the 
DSpace is that users (i.e. implementers) find useful tools and 
that developers can offer their tools in a fashion that they are 
found specifically by stakeholders in the accessibility domain. 
Therefore it was particularly important to look at categorization 
schemes. While this might be not so important for mainstream 
software developers looking for concrete functionality, many 
non-classical developer types we want to address, like AT 

product developers, healthcare professionals or relatives of 
peoples with disabilities have a domain specific view. 
Furthermore procurement might be a driving factor for 
accessibility improvements and the need for adoption of 
components, so that alignment with existing schemes might 
prove as an opportunity in some cases. 

D. Building Blocks Repository 

Since the accessibility community is rather small, the 
DSpace can't afford to position itself as a single, monolithic 
clearinghouse for inclusion-related tools and knowledge. 
Instead, it needs to serve as a means to connect and sustain a 
network (or federation) of contributors across a variety of open 
source projects and communities, without undermining the 
support and identity of these communities and yet addressing 
the fragmentation of knowledge that is systemic with the 
accessibility. 

The initiation of the Prosperity4All ecosystem, and 
subsequently of the first prototype of the DSpace repository, 
was based on an extensive research on already available open 
source modules, libraries and components by 3rd party 
developers, thus establishing a comprehensive collection of 
AT-related resources for developers to complement the 
Prosperity4All specific and newly implemented building 
blocks and accessibility frameworks. Through the repository, 
the developers have the possibility to provide feedback on the 
existing solutions, comparatively assess them, contribute with 
use samples and tutorials, etc. 

The editing interface of the Building Block repository is 
built on top of Drupal 7, and it provides an easy to use web 
interface that allows developers to add content. The 
categorization is done via a tagging interface, whose categories 
were derived through interface testing with end users taking 
into account terms bootstrapped from existing sources like the 
solution master list [24]. The tagging interface also  allows the 
user to specify new categories, if needed, thus providing 
valuable feedback e.g. on missing dimensions (categories). 

In addition to the 3rd party building blocks, several 
hardware and software modules have been further developed or 
refined for use within the Prosperity4All ecosystem, and made 
available in the DSpace. These modules serve various kinds of 
Human-Computer Interaction (HCI) tasks and/or allow 
interfacing of multimodal sensor data for application in 
assistive applications [25], and include: (a) microcontroller 
platforms for interfacing sensors or actuators to desired 
computing system (i.e. Arduino UNO, Universal HID 
Actuator), and (b) camera input modules which use computer 
vision algorithms for alternative computer input and 
haptic/touch I/O modules for adding haptic feedback to various 
user interface components (i.e. FacetrackerLK, P4A Haptic 
Module, Android Vibration Module). A special focus was put 
on the inclusive aspect of smart environments that allow 
spontaneous interactions of users with that environment, i.e. 
the fact that anything that can be controlled by user standing in 
front of a switch should be able to be controlled by anyone at a 
similar position with the same ease. Such building blocks in 
DSpace are: (1) EnOcean, an energy-harvesting wireless sensor 
network for home- and building automation tasks; (2) KNX 



standard for building automation; (3) Point and Control, a 
module for special interaction through pointing gestures; (4) 
IndianaJS, a spatial location and interaction library for the 
Web-of-Things-enabled web sites; (5) Context-WiFi Login, a 
module for tag and context based authentication schemes for 
Wi-Fi access for so-called captive portals. As far as real-time 
user monitoring is concerned, dedicated building blocks are 
being integrated or fully developed in the Prosperity4all project 
(e.g. Fall Detection Module, Affect Sensing Module, jActivity 
- activity recognition module, open BCI – bioelectric signal 
acquisition and processing, etc.). 

E. Major Assistive Solutions Integration 

The below-mentioned  set of frameworks that enable 
special input- and output capabilities for building alternative 
HCI solutions and accessible interaction strategies for novel (or 
existing) products, have been updated and modified for their 
integration in the Prosperity4All ecosystem, and are major 
assistive frameworks in the DSpace. 

The MyUI framework provides an environment to generate 
a wide range of user interfaces based on multimodal design 
patterns, and render and adapt them to the user context during 
runtime [26]. The interaction modes and capabilities offered by 
an application to the user are abstractly defined in an 
application interaction model, based on UML2 State Machine 
Diagrams, thus allowing the developer to focus on the 
application itself and not on the adaptivity of the user 
interfaces. In Prosperity4All, the MyUI architecture has been 
updated to allow for modular extensions: different user 
interface solutions can be represented by different situation 
factories, additional data sources and functionality can be 
integrated using additional services. 

The Assistive Technology Rapid Integration and 
Construction Set (AsTeRICS) is an open framework for the 
development of Assistive Technologies, with the main focus on 
novel, affordable and flexible AT-solutions [27]. The current 
technological market provides a plethora of sensor, processing 
and actuator plugins which need a powerful, AT-centred 
infrastructure, in order to efficiently control and combine 
ambient assistive services and/or sensors without 
programming. Interested 3rd parties in the field of AT can use 
the framework to easily integrate their products into the 
existing AT-landscape. In the scope of the Prosperity4All 
ecosystem a pure network based communication is envisaged, 
thus the AsTeRICS was upgraded, considering the 
Representational State Transfer (REST) software architecture 
style, to allow the implementation of scalable web services. 

The aim of the Universal Remote Console (URC) 
framework, which has been standardized in ISO/IEC 24752, is 
to provide a mechanism, enabling users to control any target 
with any controller devices fitting best the user’s needs [28]. 
Targets can be devices or services, usually such that can be 
found in the Smart Home or Ambient Assisted Living domain. 
Controllers can range from user interfaces running on PCs, 
Smart Phones over traditional remote controls to regular or 
specialized hardware. Controllers can download user interface 
components according to the user’s need from a dedicated 
resource server. In order to apply the URC mechanism to non-

standard-compliant targets and to connect several of them the 
Universal Control Hub (UCH) was developed. In the scope of 
Prosperity4All, a new, standalone, version of UCH was 
developed, which ships with an embedded tomcat server and 
enables the integration with the GPII infrastructure, making it 
possible to easily deploy and configure additional components 
at runtime. 

During the Prosperity4all project the three mentioned 
technologies were integrated with the GPII and are a good 
example to show how different technologies, listed in the 
DSpace can benefit from each other. Users can be provided 
with personalized and adaptive access to various devices by 
combining the three technologies: AsTeRiCS provides 
alternative I/O modalities, MyUI provides an adaptive 
graphical user interface, and the UCH connects the tow 
interface technologies to all kind of Smart Home devices and 
solutions.  

Although the major frameworks, AsTeRICS, MyUI and 
URC, were developed independently from GPII and from each 
other, it was considered that a solution integrating them in a 
lightweight and flexible way would benefit further the 
developers, and give them the freedom of feature choice from a 
pool, rather than limiting them in using one very complex 
monolithic system. Thus, in the current prototype the chosen 
integration approach based on common web technologies 
provides a more flexible the architecture [29].  

IV. DISCUSSION AND CONCLUSION 

While assistive technology repositories have been 
previously successfully implemented and reported [16] [30], 
the DSpace collaborative environment provides enhanced 
functionalities compared to that of the reported repositories 
through its ecosystem integration and provision of design 
assistance, interoperability infrastructure and end-users 
connectivity. The DSpace does not focus on a specific 
disability, a specific technology (e.g. mobile applications), but 
targets on providing the means to adapt/modify existing 
solutions to fit the needs of a very narrow niche of end-users 
along with the best-fit search. 

The DSpace tools and solutions have been already used in 
demonstrators and real-world implementation of accessible 
solutions [31]. The Guadalinfo-enhanced Telecenters, the 
telecenter network focused on equal opportunities in access to 
ICT in the South of Spain, currently uses the GPII integrated 
AsTeRICS solution in the Guadalinex OS to allow developers 
to easily integrate alternate input devices to their developments 
(e.g. allow users to move the computer’s mouse with little 
movements of the head). The module has been implemented in 
800 Guadalinfo’s telecenters in ~10.000 workstations. 

Although the current prototype of the DSpace provides 
already an extensive collection of assistive technology building 
blocks, the interoperability of solutions and their integration 
with the GPII has been only partially achieved or it is ongoing. 
Furthermore, an essential aspect of the DSpace is the support 
of the solutions with useful tutorials and code samples, which 
still have to be prepared and implemented especially for the 
building blocks developed within the Prosperity4All project. A 
very important aspect is the need for an appropriate security 



mechanism that protects the DSpace from malware injection. 
Since any third party can contribute its solutions and make 
them available via the DSpace, there is always the risk of 
introducing malware. In a first step, a review process for 
resources has been considered, similar to that implemented by 
some app stores for mobile applications. However, by the end 
of the project, the entire Prosperity4All ecosystem will 
implement an appropriate security framework. Finally, 
although initial testing with developers and end-users has 
started through the co-design process, further technical 
validation and evaluation of the DSpace prototype needs to be 
conducted.  

ACKNOWLEDGMENT 

The research leading to these results has been partially 
conducted in the Prosperity4All project, which is funded by the 
European Union's Seventh Framework Programme (FP7/2007-
2013) grant agreement 610510, the Ontario Ministry of 
Research and Innovation, the Canadian Foundation for 
Innovation and the Consumer Electronics Association 
Foundation. Work leading up to Prosperity4All was funded by 
the European Union's Seventh Framework Programme 
(FP7/2007-2013) grant agreement 289016, by the National 
Institute on Disability and Rehabilitation Research, US Dept of 
Education under Grants H133E080022 (RERC-IT), by the 
Flora Hewlett Foundation, the Adobe Foundation, the Ontario 
Ministry of Research and Innovation, and the Canadian 
Foundation for Innovation. The opinions and results herein are 
those of the authors and not necessarily those of the funding 
agencies. 

REFERENCES 
[1] Y.H. Wu, S. Damnee, H. Kerherve, C. Ware, A.S. Rigaud, “Bridging the 

digital divide in older adults: a study from an initiative to inform older 
adults about new technologies”, Clinical Interventions in Aging, v.10, 
2015, pp.193-201, DOI: 10.2147/CIA.S72399. 

[2] B. Lee, D. Groves, “Seniors: technology, leisure, and travel”, 
International Journal of Humanities and Social Science, 4(14), 2014, 
pp.16-36. 

[3] K.R. Acharya, “Aging, e-literacy, and technology: participatory user-
centered design for older adults’ digital engagement”, Journal of 
Literacy and Technology, 16(2), 2015. 

[4] P.T. Jaeger, J.C. Bertot, K.M. Thompson, S.M. Katz, E.J. DeCoster, 
“The intersection of public policy and public access: digital divides”, 
Public Library Quarterly, 31:1, 2012, pp.1-20, DOI: 
10.1080/01616846.2012.654728. 

[5] J.M. Kuzma, “Accessibility design issues with UK e-government sites”, 
Government Information Quarterly, 27, 2010, pp.141-146. 

[6] Y.D. Wang, “A holistic and pragmatic approach to teaching web 
accessibility in an undergraduate web design course”, Proceedings of 
SIGITE’12, October 2012. 

[7] European Commission. “Fight against poverty and social exclusion – 
Definition of appropriate objectives”. Url: 
http://ec.europa.eu/employment_social/social_inclusion/docs/approb_en.
pdf, 2000. Accessed June 06, 2016. 

[8] European Commission. “Human capital: digital inclusion and skills”. 
Url: https://ec.europa.eu/digital-single-market/en/download-scoreboard-
reports, 2014. Accessed June 06, 2016. 

[9] K. Mervyn, A. Simon, D.K. Allen, “Digital inclusion and social 
inclusion: a tale of two cities”. Information, Communication & Society, 
17:9, 2014, pp.1086-1104, DOI: 10.1080/1369118X.2013.877952. 

[10] S. Bauer, L.J. Elsaesser, M. Scherer, C. Sax, S. Arthanat, “Promoting a 
standard for assistive technology service delivery”, Technology and 
Disability, 26(1), 2014, pp.39-48, DOI: 10.3233/TAD-140403. 

[11] R. Andrich, N.E. Mathiassen, E.J. Hoogerwerf, G.J. Gelderblom, 
“Service delivery systems for assistive technology in Europe: an 
AAATE/EASTIN position paper”, Technology and Disability, 25(3), 
2013, pp.127-146, DOI: 10.3233/TAD-130381. 

[12] X. Peng, M.A. Babar, C. Ebert, “Collaborative software development 
platforms for crowdsourcing”, Proceedings of 26th IEEE STC, 2014. 

[13] H. Bani-Salameh, C. Jeffery, J. Al-Gharaibeh, “A social collaborative 
virtual environment for software development”, Proceedings of 
International Symposium on CTS, 2010. 

[14] D. Bruneo, F. Longo, G. Merlino, N. Peditto, C. Romeo, F. Verboso, A. 
Puliafito, “Enabling collaborative development in an openStack testbed: 
the CloudWave use case”, Proceedings of 7th IEEE/ACM International 
Workshop on Principles of Engineering Service-Oriented and Cloud 
Systems, 2015. 

[15] FIWARE collaborative development environment. Url: www.fiware.org. 
Accessed July 15, 2016. 

[16] A. Pino and G. Kouroupetroglou "ITHACA: An open source framework 
for building component-based augmentative and alternative 
communication applications", ACM Transactions on Accessible 
Computing (TACCESS), Vol.2, issue 4, pp. 14.1-14.30, 2010. 

[17] A. Pino, “Free assistive technology software for persons with motor 
disabilities”, in Assistive Technologies and Computer Access for Motor 
Disabilities, G. Kouroupetroglou Ed. IGI Global, 2013, pp. 110-152. 

[18] Global Public Inclusive Infrastructure (GPII). Url: www.gpii.net. 
Accessed July 10, 2016. 

[19] C. Clark, A. Basman, S. Bates, K.G. Markus, “Enabling architecture: 
how GPII supports inclusive software development”, Lecture Notes in 
Computer Science, v.8516, 2014, pp.368-377. 

[20] Prosperity4All, EU Research Project. Url: http://www.prosperity4all.eu. 
Accessed July10, 2016. 

[21] G.C. Vanderheiden, J. Treviranus, C. Clark, M. Peissner, G. Tsakou, 
“Prosperity as a model for next-generation accessibility”, Lecture Notes 
in Computer Science, v.8516, 2014, pp.474-482. 

[22] A. Stiegler, G. Zimmerman, “Gammification and accessibility”, Human 
aspects of IT for the aged population. Design for aging, 2015, pp.145-
154. 

[23] The Inclusive Design Guide. Url: http://guide.inclusivedesign.ca. 
Accessed August 2, 2016. 

[24] Raising the Floor, “Accessibility MasterList”. Url: 
raisingthefloor.org/our-community/accessibility-masterlist. Accesed 
October 05, 2016. 

[25] Prosperity4All, EU Research Project, deliverable “D202.2 Report on 
first prototype of Building Block Repository”. Url: 
http://www.prosperity4all.eu. Accessed July 10, 2016. 

[26] MyUI, EU Research Project. Url: www.myui.eu. Accessed July 10, 
2016. 

[27] AsTeRICS, EU Research Project. Url: www.AsTeRICS.eu. Accessed 
July 10, 2016. 

[28] ISO/IEC 24752: Information Technology user interfaces. Universal 
remote console 5 parts, 2008. 

[29] L. Smirek, G. Zimmermann, C. Mettouris, M. Komodromos, A. 
Achilleos, G.A. Papadopoulos, D. Ziegler, M. Beigl, "Accessible control 
of distributed devices: supporting people with disabilities by providing 
adaptive interaction", Proceedings of the First International Conference 
on Universal Accessibility in the Internet of Things and Smart 
Environments (SMART ACCESSIBILITY 2016), July 24 - 28, 2016. 

[30] G. Kouroupetroglou, A. Pino, and P. Riga, “A methodological approach 
for designing and developing web-based inventories of mobile assistive 
technology applications,” Multimed. Tools Appl., 2016, DOI 
10.1007/s11042-016-3822-3. 

[31] Prosperity4All, EU Research Project,”Latest demos and 
implementations” Url: www.prosperity4all.eu/latest-demos-
implementations. Accessed July10, 2016. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


