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Abstract: Many people with disabilities are on the wrong side of the digital divide and are over-represented 
amongst the groups most likely to be excluded from the internet and wireless technologies. Services based on 
such technologies could be an extremely useful resource for disabled people but the shape of them is a complex 
process. In this paper we present foresight studies and particularly scenarios as tools for shaping mobile wire-
less services for disabled people and give some examples. 
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1. Introduction 
 
Information and Communication Technologies 
(ICT) have undergone many changes in the last 
25 years, each time producing new opportunities 
for work, life, education. Personal Computers 
(1980), Internet and the World Wide Web 
(1990) and now mobile and wearable computing 
supporting the paradigm of “anytime, anywhere 
access” (Perry et al., 2001). It means that users 
have continuous access to computing and Web 
resources at all times and where ever they may 
be. 
All these new technologies present both 
opportunities and challenges for the economic 
and social inclusion of disabled people, as 
companies seek to harness new technology for 
the benefit of business.   
Results of recent studies, however, have identi-
fied the growing evidence of the continued ex-
clusion of groups and individuals as a result of 
age, ethnicity, disability and income, so a “digi-
tal divide” arises between those who are able to 
exploit the potential of the new technologies and 
those who remain socially and economically 
unconnected to the “network society” (NTIA, 
2001). 
Many people with disabilities are on the wrong 
side of the digital divide – the gap between those 
people who have access to and are able to use 
the internet and those that don’t - than their non-
disabled counterparts.  Disabled people are over-

represented amongst the groups most likely to 
be excluded from the internet, such as the 
unemployed, those with lower income or less 
education. They also face unique technological 
barriers and prejudices and yet they are often left 
off the digital divide agenda. 
The new ICTs could be an extremely useful re-
source for disabled people. They help them to 
become more independent and have access to 
new services from any place at all, provide ac-
cess to a telecommunications network and the 
necessary equipment, make them better in-
formed about the world, help them feel more 
connected to the world, help them to reach peo-
ple with similar interests and experiences. Tradi-
tional obstacles bound up with the reduced mo-
bility of disabled or elderly people and with the 
difficulty in using public transport can be over-
come with the help of them (Hamburg, Hersh et 
al., 2004; Hersh and Hamburg, 2004). In the 
next part of this paper some aspects about the 
using of mobile wireless services and examples 
of European projects with this topic are 
presented.  
In the last parts scenarios and foresight studies 
are shortly described as tools for shaping mobile 
wireless services for disabled people. Some ex-
amples are given for the application of scenario 
technique used within the European funded pro-
jects TYAEST, ECUADEVALA and BASKI 
which are targeting at the qualification of dis-
abled people. 
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2. The use of mobile wireless services by  
people with disabilities  
 
Mobile wireless technologies change the ways 
for communicating, conduct business, and how 
interact with family, friends, and community. 
The technology is freeing us from the con-
straints of fixed-site communications, physical 
transactions (e.g., handling money, opening 
doors), and manual controls (e.g., adjusting 
thermostats, pressing elevator buttons). Wireless 
technologies, combined with advances in com-
puting, are enabling many exciting new applica-
tions that can simplify daily activities, increase 
independence, and improve quality of life. Peo-
ple with all types of disabilities will be prime 
beneficiaries of this wireless revolution, which 
goes far beyond mere mobile phones (cell 
phones) and pagers (Peifer, 2005).  
In the last decade there have been major changes 
on the usage of mobile phones. The most sig-
nificant change was from analogue to GSM 
(global system for mobile communications) 
digital phones. The GSM standard was devel-
oped by the European Telecommunications 
Standards Institute (ETSI) and is now used by 
more than 1 billion people in over 200 countries 
(Jill, 2005). There are now more GSM phones 
than televisions and personal computers together 
in the world. The short message service, often 
referred to as 'text messaging', has proved very 
popular and recently handsets have become 
available with speech output of text messages 
and other functions to help blind users. 
Since the number of mobile phone subscribers 
now exceeds the number of fixed line subscrib-
ers, most of the financial investment is going 
into the mobile area. Mobile phones, in Europe, 
frequently incorporate GPRS (general packet 
radio service) which is 'always on' and provides 
data rates of up to 115 kbit/s. However third 
generation networks and terminals are now be-
ing introduced in a number of European coun-
tries. Third generation can deliver data rates of 
up to 2 megabit/s, but in practice significantly 
lower rates are the normal case (Jill, 2005). 
Wireless data networks now compete with cell 
phone networks. Low-speed wireless data net-
works have been around for many years for 

pagers, and in recent years, the Blackberry two-
way pager has become a top choice among the 
deaf community for independent mobile com-
munications. For high-speed wireless Internet 
access, wireless fidelity (Wi-Fi) technology 
based on Institute of Electrical and Electronics 
Engineers (IEEE) standard 802.11 has spread 
rapidly into homes, businesses, campuses, and 
community facilities because it provides high-
speed network access (up to 11 Mb/s) for very 
low cost. This technology is also attractive be-
cause it operates in a radio-frequency band that 
does not require a license fee. 
Mobile wireless technologies will become a 
more important part of our future, and they can 
provide greater freedom and independence for 
people with disabilities.  
For disabled users, third generation systems of-
fer the potential of providing remote sign lan-
guage interpretation services or remote location 
and guidance services for blind or intellectually 
impaired travellers (Hamburg et al 2004,2005).  
However, there are challenges in making wire-
less products universally accessible. Today's cell 
phones often have displays that are difficult to 
read, buttons that are too small to press, audio 
that is difficult to hear, and features that are too 
complicated to understand. Accessibility prob-
lems are aggravated by the compact nature of 
many mobile wireless devices, in which inte-
grated functions limit or prevent alternative in-
put/output capabilities. The National Institute on 
Disability and Rehabilitation Research estab-
lished the Rehabilitation and Engineering Re-
search Center (RERC) on Mobile Wireless 
Technologies for Persons with Disabilities to 
promote universal wireless access and to explore 
innovative wireless applications for people with 
disabilities. A variety of research, development, 
training, and dissemination activities are part of 
the center's mission.  
Although, in some areas the European Union 
acts as a single entity, the provision of telecom-
munication services for disabled customers is 
largely determined at national level. Historically 
Europe was dominated by state-owned national 
telecommunication operators who charged high 
prices, provided terminals for rent, provided 
some special services (e.g. text relay services) 
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and undertook research in new terminals and 
services for disabled customers. Most of these 
national operators have now been privatised, but 
they are often the dominant providers for fixed 
line services. At the same time regulation has 
been significantly reduced. One result has been a 
dramatic reduction in research and development 
for disabled customers by the fixed line opera-
tors. 
What is not known is what price the operators 
will charge in order to get an appropriate return 
on their financial investment. There is no legal 
requirement for the operators to provide afford-
able services to disabled users. 
There are a large number of projects in Europe 
to enable disabled people to benefit from these 
developments in mobile communications. Some 
examples are the followings. 
ETSI are working on the concept of a universal 
communications identifier which identifies the 
user and not the terminal or service. This means 
that a user would have a single number or name 
irrespective of whether it is a phone, fax or 
email terminal. To achieve this, the network 
would incorporate a personal user agent which 
knows all the user's communication services as 
well as personal preferences for access, filtering 
and redirection. In addition it would be able to 
automatically invoke network services (e.g. text 
or video relay services) and automatically switch 
to the appropriate media for the individual user. 
A significant aspect of this major development 
is that the needs of disabled users are being con-
sidered from the outset. 
Another project is “Ask-It” which is developing 
an extended ambient intelligence space for the 
integration of functions and services for elderly 
and disabled people across various environ-
ments. The system will interact with the user 
using natural interfaces like speech, touch and 
gestures as well as intuitive semantics. It will 
also model the user behaviour and build a profile 
of user's preferences based on his or her interac-
tions; for instance it could take into account the 
type of wheelchair being used. In addition it will 
handle security aspects to ensure the privacy and 
security of personal data. The European Com-
mission has contributed $10 million towards this 
ambitious project which involves 45 partners. 

Finally the COST 219ter action on accessibility 
for all to services and terminals to next genera-
tion networks involves 17 countries. This action 
aims to coordinate and stimulate rather than un-
dertake research. Their current activities involve 
adapting scenarios relating ambient intelligence 
to involve disabled users. They are also develop-
ing a database of existing schemes and resources 
for testing for accessibility, and identifying the 
most appropriate test procedures for different 
situations. 
 
3. Scenarios and foresight studies to shape  
mobile wireless learning services for disabled 
 
In this part we present the scenarios and the na-
tional forecast studies as tools to help designer 
of mobile wireless learning services for disabled 
by analysing the way disabled people might re-
act to such technologies. 
Scenarios are different from forecasts in that 
they provide a tool that helps designers to ex-
plore complex environments in which people 
work and learn and the factors that drive 
changes and developments in those environ-
ments.  
Scenarios are “Narrative descriptions of assump-
tions, risks and environmental factors and how 
they may affect operations. Scenarios attempt to 
explore the effect of changing several variables 
at once with objective analysis and subjective 
interpretations” (Wikipedia 2005). 
“Scenarios are narratives of alternative envi-
ronments in which today’s decisions may be 
played out. They are not predictions. Nor are 
they strategies.” (Ogilvy and Schwartz, 2004) 
A growing number of corporate executives are 
using scenario planning to make big, hard deci-
sions more effectively. Shell for example has 
been started developing Global Scenarios more 
than 30 years ago under the guidance of Pierre 
Wack and still develops scenarios for decision 
making (Leicester, 2004).  
Scenario planning derives from the observation 
that, given the impossibility of knowing pre-
cisely how the future will play out, a good deci-
sion or strategy to adopt is one that plays out 
well across several possible futures. To find that 
"robust" strategy, scenarios are created in plural, 
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such that each scenario diverges from the others. 
These sets of scenarios are, essentially, specially 
constructed stories about the future, each one 
modeling a distinct, plausible world in which we 
might someday have to live and work.  
Within the European program FISTERA (Fore-
sight on Information Society Technologies in the 
European Research Area) national foresight ex-
ercises regarding ICT (including also wearable 
devices (FISTERA, 2004)) have been analyzed 
considering three aspects: technology in the nar-
row sense, application areas and technology 
related to social issues.  
Some observations have been done within FIS-
TERA about the nature and limitations of na-
tional foresight studies referring to their main 
objective of exploring possible future develop-
ments of ICT: 
• The studies are little homogenous in terms of 

scope, motivation, methodology, time hori-
zon, participation, 

• National visions are underdeveloped in many 
studies because their primary motivation is to 
“catch up” or “keep pace” with global com-
petition, 

• The time horizon was often set in the very 
near future, 

• Some of them are very limited in ability to 
envisage new applications. 

In our projects we use far-sighted scenarios con-
sidering the possibility of a paradigm shift and 
the emerge of “ambient intelligence” e.g.: 
“a view on the future where one can reach any-
body and anything from any place at the mo-
ment one needs it, with a variety of devices and 
services which adapt to the context and prefer-
ences of the user as well as to the constraints of 
the overall environment. In this view, persons 
are surrounded by intelligent interfaces sup-
ported by computing and technology which is 
everywhere, embedded in clothes, furniture, 
walls, vehicles, etc. The environment becomes 
aware of whether and who is present and reacts 
accordingly. As interaction one uses speech, 
pointing, gestures and even direction of sight. 
One could say the environment becomes the 
interface (ITEA 2001, p. 64). 

The vision for ‘ambient intelligence’ (AmI) is 
described in greater detail in the “Scenarios for 
Ambient Intelligence in 2010” (ISTAG, 2001).  
One of the main ICT trends resulted from fore-
sight studies is that wireless will become more 
and more important supporting mobility of ser-
vices, people and devices. 
In the context of learning mobile technologies 
allow the extension of the classroom beyond its 
normal physical location, access to electronic 
resources in situation when a desktop/laptop is 
not available (mobile eLearning), communica-
tion with a community of learners and teachers 
beyond the spatio/temporal boundaries of the 
institution, access to administrative information 
such us timetables and room locations. 
In the area of application of wireless mobile 
devices for aiding people with disabilities is still 
very much experimental, there are not mature 
commercial products with a wide user base that 
may be considered at this time in the context of 
education, etc. 
In nowadays in ICT development the enterprises 
use “personas” for improving usability and ac-
cessibility of their products. The personas (per-
sonas: actors´ masks in ancient Greek) concept 
can be seen as a special kind of scenario build-
ing. Therefore hypothetical archetypes or 
“stand-ins” for actual users are built. These ar-
chetypes are not real people, but they represent 
real people throughout the design process and 
are defined by their goals. Interfaces and appli-
cations are built to satisfy personas´ needs and 
goals (Cooper 1999). Personas can be intro-
duced and tested in different scenarios; they can 
be understood as a kind of sub-scenario inte-
grated in different environments.  
 
4. Examples of Scenarios 
 
We give some examples of scenarios of people 
with disabilities using wireless mobile devices 
and Web-based learning applications that we 
developed within the European projects 
TYAEST, ECUADEVALA. and BASKI.* 
IECUVADVLA means “Improvement of Em-
ployment Chances of the Unemployed and the 
Visual and Auditive Disabled by Innovative 
Applications”. IECUVADVLA was initiated in 
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the context of a participatory learning partner-
ship of five countries: Romania, Germany, Hun-
gary, England and the Netherlands. Investiga-
tions of the existing situation in the participating 
countries were already carried out. Furthermore, 
some specific wireless-based Learning courses 
will be designed in order to improve computer 
skills, the employment application techniques of 
the target groups, and the awareness and knowl-
edge about the target group’s rights.  
Scenarios are also used in the European project 
TYAEST. Within this project alternative educa-
tion models for young adult education, particu-
larly for young disabled adults, were developed 
to increase “consumption” of education. The 
developed scenarios were disseminated and ana-
lysed within a workshop held together with dis-
abled young people at a special school in Ger-
many. 
The third European project is BASKI, aiming at 
the development of basic skills for people with 
learning disabilities in accordance with Article 
26 of the Charter of Fundamental Rights of the 
European Commission (European Commission 
2000), in which the rights of disabled people for 
measures to be taken to ensure the full integra-
tion into society is recognised and respected. In 
this project scenarios are developed and used to 
demonstrate how learners with mentally or 
learning difficulties can make use of self paced 
and self-directed ICT-based learning. The 
application of wireless eLearning is seen as one 
access path to achieve the learning targets. Wire-
less learning offers new opportunities for the 
target group of the project because it can be 
combined with daily medical care and allows 
also the use of learnig applications in shifting 
locations e.g. at home and at nursing home or 
hospital. 
Thes built scenarios do not represent actual in-
dividuals but rather individuals engaging in ac-
tivities that are possible using today’s and future 
wireless technologies and the Web. The used 
method contains the development of a small 
story-telling system, for that reason something 
similar to the persona concept mentioned above 
is applied. The first example is a so called “best 
case” scenario. It must be pointed out that “best” 
in scenario technique is always understood from 

the scenario designer’s point of view. It does not 
have to be very probably to realize but at least it 
must show a possible future. 
 
Michael Erickson is 26 years old. He is blind 
since he was injured by a car accident at the age 
of nine and now he is working as a freelancer 
author for different newspapers. Michael is able 
to read braille and has a suitable device for the 
laptop he works with. In addition he uses pro-
grammes that convert text into speech. For going 
online at home he links up to a broadband con-
nection by a WLAN (wireless local area 
network). At travel he applies either local “hot 
spots” or his high speed UMTS connection. He 
wants to build up his own Web-homepage; 
therefore he attends an eLearning course for 
HTML and homepage-design especially devel-
oped for blind users. He found this course just 
by visiting an online portal for blind users. This 
course is adjusted to the needs of blind users in 
different ways. It is HTML based and needs no 
further software but a standard browser e.g. 
Mozilla Firefox or Microsoft Internet Explorer. 
The course works without video clips or Flash 
animations so neither the screen reader nor the 
braille output devices have problems to present 
the contents of the eLearning platform in a suit-
able way.  To raise accessibility the platform is 
set up in a simple way and all learning modules 
have the same structure. The course is supplied 
by specially trained and certified eLearning-
trainers which communicate with the learners 
via email, phone, chat, forums or online confer-
ences. For Michael it is possible to spent time on 
learning while he is travelling by train and very 
soon he has got his own homepage with a fre-
quently visited Web blog. 
Such a positive scenario should influence devel-
opers or providers for ICT and eLearning as well 
as decision makers in economy or politics. On 
the one hand it draws a vivid picture of a wanted 
(see above) future on the other hand it formu-
lates the demands for the future developments.  
It is also possible, and sometimes more useful, 
to build up negative scenarios either in addition 
to other scenarios to cover all possible develop-
ments or as a single scenario to point out erro-
neous trends. 
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Beside the construction of extreme scenarios it 
is a common way to extrapolate current devel-
opments to obtain a scenario which is of higher 
possibility. This scenario has a more predictive 
character under the condition that the future de-
velopment does not strike a new path. For sce-
nario developers it is often a more interesting 
thing to construct an extreme scenario. There-
fore another scenario, a “worst case” scenario, is 
introduced now.    
Freddy Sober is 21 years old and unemployed. He 
has attention deficit disorder with dyslexia, and the 
combination leads to substantial difficulty reading. 
Even Freddy has no cognitive disability; he visited 
a school for mentally handicapped children. Due 
to his problems he is still hardly able to read after 
finishing school. It is extremely hard for an illiter-
ate to get a job in Germany where Freddy is living. 
Therefore his counsellor at the employment office 
gives him the advice to improve his skills with the 
help of eLearning. The counsellor himself has no 
idea about eLearning but he has heard that is a 
wonderful thing. Freddy is quite clueless about the 
councillor’s advice and asks his older brother for 
help. His brother promises to share his computer 
with Freddy (Freddy has no computer) and to 
search for information about eLearning. For this 
reason he uses an internet search engine and types 
the keywords “reading”, “learning” and “eLearn-
ing” and receives nearly two million hits. After 
about half an hour of searching he found an offer 
for an online eLearning course about basic reading 
skills that offers a free 30 days trial period. So he 
set a bookmark to his browser and shows Freddy 
how to call this bookmark. After this he leaves 
Freddy for a business travel. Later on Freddy tries 
to use the eLearning application but as he calls the 
side the computer demands cryptic things like 
“Java”, “Quicktime” and “cookies”. Because he is 
not familiar with these messages he calls his 
brother on his mobile phone and asks for help. 
After a long conversation Freddy is able to fix 
these problems and start the application. After 
logging in with his name and a self chosen pass-
word a Website appears in a very colourful way 
and a video starts playing. In spite of using a 
broadband internet connection the video clip is 
transmitted very slowly. After the clip ended 
Freddy is confronted with a colourful Website 
which is full of icons and symbols which are not 
understandable in an intuitive way. A few minutes 

of trial-and-error later, just before giving up, he is 
able to start the first lesson of the course. Unfortu-
nately it is impossible to freeze or repeat the ani-
mated graphics that guides though the course and 
he misses a speech output helping him to read and 
understand the written words. He also misses the 
contact to a trainer or other learners. After finish-
ing the first lesson he is not motivated using the 
program any longer and switches of the computer 
and being disappointed about eLearning. 
 
5. Conclusions 
 
The process of designing accessible and useful 
mobile wireless services for disabled is com-
plex. It requires attention to many variables and 
considerations of needs what are often unpre-
dictable.  
Scenarios which resemble a set of stories, writ-
ten or spoken, can express multiple perspectives 
on complex events giving meaning to these 
events. 
We consider that they are more suitable for 
shaping services for disabled than traditional 
forecasting or market research because they pre-
sent alternatives images instead of extrapolating 
current trends from the present.  
We are in the process of building new scenarios 
in the three projects and of evaluation of them 
within discussion with experts and within events 
with disabled people and with responsible with 
them. 
 
 
 

 

 
 
 

 344



References 
 
[1] Cooper, A. (1999): The Inmates Are Running 
the Asylum: Why High-Tech Products Drive Us 
Crazy and How to Restore the Sanity, Indianapo-
lis: Sams, pp. 123-124 
[2] European Commission (2000): Charter of Fu-
namental Rights of the European Union available 
at http://europa.eu.int/eur-lex/pri/en/oj/ 
dat/2000/c_364/c_36420001218en00010022.pdf 
[3] FISTERA (2003): First report on review and 
analysis of national foresight: Report on findings 
on IST from eight selectednational foresight exer-
cises, European Communities/IST, 9 April 2003, 
available at: http://fistera.jrc.es/docs/ 
D1_Final0303_CP_PDMR.pdf 
[4] Hamburg, I./Hamburg, A./Marin, M. (2004): 
Using wireless web technology for nowadays re-
quirements in engineering education. In: 
Flückiger, F./Ruprecht, R./Scheurer, R. (eds.): 
Local identity – global awareness: engineering 
education today; 33rd International Symposium 
IGIP/IEEE/ASEE; Fribourg (Switzerland), Sept. 
2004. Fribourg: Univ. of Applied Sciences of 
Western Switzerland, p. 302-305 
[5] Hamburg, I./Hamburg, A./Marin, M. (2005): 
Examples of wireless technologies impact. In: Us-
kov, V. (ed.): Proceedings of the 4th IASTED 
international conference on web-based education: 
Feb. 21-23, 2005, Grindelwald, Switzerland, p. 5. 
[6] Hamburg, I./Hersh, M./Gavota, M./Lazea, M. 
(2004): Open web-based learning environments 
and knowledge forums to support people with spe-
cial needs. In: Interactive technology and smart 
education 1, pp. 205-216 
[7] Hersh, M.A./Hamburg, I. (2004): Working with 
disabled end-users: training engineers, designers 
and other professionals. In: Work With Comput-
ing Systems 2004: proceedings of the 7th Interna-
tional Conference on WWCS, 29 June-02 July 
2004, Kuala Lumpur, Malaysia. CD-ROM. 
Puchong: Damai Sciences; p. 342-347 
[8] ISTAG (2001): Scenarios for Ambient Intelli-
gence in 2010, European Commission, DG Infor-
mation Society, 2001, available at:  
ftp://ftp.cordis.lu/pub/ist/docs/istagscenarios2010.
pdf  

[9] ITEA (2001) Technology roadmap for soft-
ware intensive systems: the vision of ITEA 
(SOFTEC Project), ITEA Office Association, 
Eindhoven, (2001), available at: http://www.itea-
office.org/index.php?pagina=/ 
newsroom/publications 
[10] Jill, J. (2005): The Use of Wireless Technolo-
gies by People with Disabilities: A European Per-
spective, Scientific and Technological Reports, 
available at: http://www.tiresias.org/ 
reports/atlanta.htm 
[11] Leicester, G. (2004): Seven Prompts. A report 
for the Scottish Parliarment futures event, avaible 
at: www.scottish.parliarment.uk/nm 
Cenre/futures/seven%20prompts.pdf 
[12] NTIA (2001): National Telecommunications 
and Information Administration annual report 
2000 available at: www.ntia.doc.gov/ ntia-
home/annualrpt/2001/2000annrpt.htm 
[13] Ogilvy, J./Schwartz, P. (2004): Plotting Your 
Scenarios, available at: 
http://www.gbn.com/ArticleDisplayServlet.srv?aid
=34550 
[14] Peifer, J. (2005): Mobile wireless technolo-
gies for rehabilitation and independence, Journal 
of Rehab R&D Vol. 42 No 2, March/April  
[15] Perry, M./O’Hara, K./Sellen, A./Brown, B./ 
Harper, R. (2001). Dealing with mobility: Under-
standing access anytime, anywhere. ACM Trans-
actions of Computer-Human Interaction, 8(4), 
323-347 
[16] Wkipedia (2005): Scenario planning, avail-
able at: http://en.wikipedia.org/wiki/ 
Scenario_planning 
 
*These projects are carried out with the support of 
the European Community in the framework of the 
Socrates program. 
 

 

 
 
 

 345


	SHAPING MOBILE WIRELESS SERVICES FOR DISABLED:                                                         THE ROLE OF SCENARIOS AND FORESIGHT STUDIES                                                                  Ileana HAMBURG1, Thorsten BUSSE2
	1. Introduction
	2. The use of mobile wireless services by  people with disabilities 
	3. Scenarios and foresight studies to shape  mobile wireless learning services for disabled
	4. Examples of Scenarios
	5. Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


