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Abstract. Quality of Experience (QoE) is the subjective judgment of the satis-
faction an end user perceives from an application running over a given network 
topology and configuration. The information provided by end users regarding 
their QoE preferences, experience and feedback is invaluable in providing a 
service that meets with their mobile activity needs within various access net-
works. The PERIMETER project progresses the QoE thematic research area by 
taking end user-related QoE factors for end user-centric mobility experimenta-
tion, thus empowering them to always have a service in which their QoE is 
high. This paper will detail the components  of the  PERIMETER framework  
and  the  user  centric  scenario  based process adopted to implement and  
develop such a framework. This paper provides an insight into the federated 
testbed infrastructure, testing methodology and tools, operating system and ap-
plications used in the project, thus demonstrating PERIMETER’s innovative 
advances within the QoE end user domain. 

Keywords: Quality of Experience, testbeds, federation, PERIMETER,  
Future Internet, Always Best Connected. 

1   Introduction 

Quality of Experience (QoE) is a  measure of the end-to-end performance at the service 
level from the end user perspective and an indication of how well the system meets the 
end user’s needs [1]. Consideration of QoE parameters and preferences allows a more 
user-centric, rather than network-centric, approach to be adhered to in areas of seamless 
mobility. Enabling the end user to control the way their identity, preferences and cre-
dentials are used empowers them to be Always Best Connected (ABC) [2] in multiple 
access and multiple operator networks of the Future Internet.  

The PERIMETER project [3] progresses the QoE thematic research area by taking 
user-related and non-technical QoE factors into account in order to provide a solid 
baseline for future user-centric mobility experimentation. This is achieved by study-
ing the parameters that define the “user-centric seamless mobility”, resulting in new 
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network selection algorithms for achieving QoE based ABC paradigms and the de-
velopment of a QoE framework that supports generic QoE definition, QoE signalling 
and QoE based content adaptation. To demonstrate such a QoE specific PERIMETER 
framework, a scenario based approach was adopted and a suitable federated testbed 
infrastructure was created to provide a valuable environment to verify the innovative 
QoE aspects of the PERIMETER project. 

This paper gives an account of the PERIMETER middleware, before elaborat-
ing on  the  scenario  based  process  used  to  derive the  functional  requirements of 
the system. Next, the underlying testbed infrastructure used to demonstrate and vali-
date the middleware and its required applications is provided, in conjunction with 
details of the operating system used and the testing methodology employed. The 
results from the first round of testing are then presented. The paper concludes with a 
summary of the work of the PERIMETER consortium to date, before detailing its 
future trials in the QoE testbed infrastructure and services area. 

2   PERIMETER Middleware 

The PERIMETER middleware is composed of a QoE  management system,  
QoE delivery system and PPA3R (Privacy Preserving Authentication, Authorisation, 
Accounting and Reputation) system. These systems are supported by a Storage Layer 
for storing and retrieving information using a distributed peer-to-peer approach 
[4] and an Application Layer (which contains an Application Manager and a Graphi-
cal User Interface (GUI) that provides the end user with control over their QoE pa-
rameters,  preferences and  settings).  The PERIMETER middleware, depicted  in 
Figure 1, is hosted on PERIMETER aware mobile device terminals and on support 
nodes in the testbeds involved. Both terminals and support nodes can be directly 
connected to the Internet or to Virtual Private Networks (VPN) behind a Network 
Address Translation (NAT)/Firewall. 

The central goal of PERIMETER is to devise a framework where end users 
are always in an ABC state. To achieve this goal, PERIMETER must gather relevant 
information, and make decisions on whether to generate a network switch based 
on the analysis of this information. The ABC state is measured using QoE metrics. 
PERIMETER makes its decisions using information from the end user’s preferences, 
the end user’s context (application under use, location and conclusions inferred 
from this),   network   performance   parameters,   other   PERIMETER   end   users’   
QoE information and PERIMETER end users’ feedback, which are collected in a 
QoE Descriptor (QoED) [5]. The Data Network Processor is responsible for comput-
ing these QoEDs. Dedicated Trust and PPA3R components are employed to handle 
trust and security issues related to the sharing of QoEDs between the end users. The 
Decision Maker (DM) uses local and a selected subset of remote QoEDs to decide on 
the most suitable available network. The QoE delivery system performs the actual 
vertical handover based on the DM’s analysis [6]. The QoE delivery system also 
conducts network measurements to aid the DM in making this decision. 
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Fig. 1. PERIMETER Support Node and Terminal 

3   User Centric Scenario Process 

Adopting an end user scenario based process allowed the definition of a suitable 
federated testbed infrastructure that will be capable of supporting an end user QoE 
PERIMETER demonstrator. Through a scenario sub-step breakdown and component 
mapping activities, the PERIMETER consortium detailed the relevant component 
functionalities,  interfaces  and  network  technologies,  therefore  kick  starting  the 
process of identifying the testbed initial requirements. PERIMETER Scenario 1, 
entitled ‘user-centric agnostic ubiquitous communication’, follows the daily activ-
ity of an end user as they seamlessly roam between different technologies, connect-
ing to services using various access technologies and devices. 

A summary of the PERIMETER Scenario 1 is as follows: 

Yvette is waiting for a taxi in the same room as her colleague Bob. Both have the 
PERIMETER system installed on their devices and are connected to the building’s 
Ethernet network. A phone conference starts. Bob participates with his laptop and 
Yvette with her handheld device. The taxi arrives and Yvette gets in. As the 
taxi leaves, Yvette’s handheld begins to face network problems so the PERIMETER 
system begins searching for a suitable network to  handover to Yvette's handheld has 
already detected a pair of Universal Mobile Telecommunications System (UMTS) 
networks; the PERIMETER system chooses the cheaper network. It has, in fact, ana-
lyzed a few statistics, previously cached from the PERIMETER overlay infrastruc-
ture, reporting that the majority of the end users had satisfactory experience with the 
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cheaper UMTS network in that location. While in the taxi, Yvette receives an 
important video call from her boss. Given its nature, the call requires high quality 
video parameters and a stronger confidentiality. PERIMETER scans for a network 
that will meet these requirements and analyses the QoE descriptors of the end users 
on various networks to find a suitable network. It chooses a different UMTS network 
and seamlessly connects to this to guarantee exceptional video call performance. 

The following work flow shows the step by step flow of actions taking into ac-
count the testbed infrastructure and the PERIMETER middleware: 

• Scan for connection options and discover the nearby WLAN device. Join the 
phone conference. 

• Monitor the active network interfaces for acceptable QoE. 
• Detect changes in the location and degrading channel quality. Scan for other 

connection options. 
• Collect QoS (Quality Of Service) data and interact with the PERIMETER 

Support 
• Node to update QoS information of thecurrent geographic location. Collect 

QoE data over the PERIMETER overlay. 
• Process collected data using the Decision Maker component of the system. 

Switch from WLAN to UMTS based on Decision Maker’s decision. 
• Receive  the  incoming  call  and  detect  QoE  requirements  (high  quality  

and confidentiality). 
• Probe the QoE descriptors of other users on this network. 
• Select the more expensive and reliable UMTS network and switch between 

them. 

Figure 2 conveys a high level overview of the mapping of this scenario in the  
PERIMETER federated testbed. 

 

Fig. 2. Mapping Scenario to Testbed Requirements 
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4   PERIMETER Testbed Infrastructure and Testing 

To effectively validate the results of the PERIMETER project, two main testbeds 
were  setup  to  co-exist  within  the  PERIMETER  project,  the  first  is  housed  at 
Waterford Institute of Technology (WIT) Ireland and the second main testbed is 
housed at Technische Universität Berlin (TUB) in Germany. The mapping of the 
scenario helped identify the main testbed requirements such as terminal devices (mo-
bile  and  fixed),  network  support  technology  hardware  and  equipment  and soft-
ware requirements. WIT’s testbed focused on the application services, while TUB’s 
testbed focused on the network access infrastructure required to demonstrate the 
scenario, as illustrated in Figure 3 and Figure 4. The PERIMETER middleware re-
quires both terminal and support nodes to be deployed in the QoE testbed infrastruc-
ture. There are four category actors in the PERIMETER system that will be part of 
the testbed design, User terminals, Support nodes, Network service providers and 
Application service providers. 

 
WIT testbed hardware elements TUB testbed hardware elements 
• Hudson build server.  
• Asterisk SIP server  
• G1&G2 Mobile devices.  
• Gateway machine.  
• VMware server (perimeter 

support nodes) 
• Advent netbook x 2 
• Wireless router, accesspoints 

 

• Xen virtualization servers 
• (perimeter support nodes). 
• End terminal devices (laptops, 

netbooks, mobile devices 
G1/G2). 

• Semantic IPTV server and 
webcam. 

• gateway machine, routers, 
accesspoints 

• UMTS Femto Cells. 

Fig. 3. PERIMETER Testbed Hardware 

Between the two official test sites layer 3 Internet Protocol security (IPsec) intercon-
nectivity  was  adopted  to  allow interconnection  in  a  secure  manner.  The PE-
RIMETER  testbed  used  IPsec  tools  [7]  such  as  M0n0wall  [8],  a  complete 
embedded firewall package, Racoon [7] for Internet key exchange and Setkey [7] to 
manipulate security associations and policies within the implemented IPsec tunnel on 
the hosts from both testbeds. 

The testbed interconnection has been designed with the following functional-
ities in mind: 

- Service environment component integration. 

- Testbed adaptation. 

- Exposure, composition and redeployment of services and components. 

- Horizontal Interconnection: to achieve greater scale. 

- Vertical Interconnection: to support system-level testing of new Internet net-
working and services paradigms across layers. 



QoE Testbed Infrastructure and Services 491 

The purpose of the PERIMETER testbed federation is to deliver the scenario test-
ing, architecture validation testing, end user evaluation testing and final project dem-
onstration for PERIMETER by interconnecting the diverse wireless network access 
systems and terminals and application environments which can provide a multi-
faceted mobile communications environment. 

 

Fig. 4. PERIMETER Testbed Infrastructure 

4.1   Operating System and Applications Used in the QoE Testbed 

Adopting a user-centric scenario based approach incurs the need to address and have 
available certain applications in order to support the final end user demonstrator. In 
the PERIMETER scenario the two main applications required included a phone con-
ference and a video conference application. It was agreed upon in the project to in-
corporate the use of the Google Android [9] operating system. This is a mobile oper-
ating system that runs on top of a Linux kernel [10]. 
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The use of the  Google  Android  operating system has allowed  the  PERIME-
TER consortium to invest in Android compatible mobile devices in addition to allow-
ing the project avail of applications distributed by the Android Market. The following 
Google applications were initially assessed on the G1 mobile device containing 
firmware version 1.5, to determine their compatibility with the PERIMETER project: 

1. For   the   phone   conferencing  application  PERIMETER  are   examining 
Sipdroid [11]. Sipdroid is an open source SIP client implemented in Java 
which is capable of running on the Google Android platform. 

2. For  the  video  call  application  PERIMETER  are  investigating  Semantic 
IPTV [12] provided by TUB. Semantic IPTV permits video streaming on the 
Android phone. 

All applications used within the project must be made PERIMETER aware. 
This involved  interfacing  the  PERIMETER  specific  Application  Manager  (AM).  
The AM’s main functionality is to provide the end user with the ability to control the 
running applications, edit their preferences and set the network selection manually if 
needed. 

4.2   GUI Testing Results 

To validate the usability of the AM’s GUI, usability tests were performed with 
a group of actual users from the PERIMETER consortium [13], taking into account 
the Living lab [13][24] methodology concepts. This step yielded important clues 
about the end users’ acceptance of the system and their ability to grasp and utilize the 
functionality represented by the GUI. 

As a  first step for the  GUI testing, a  usability pre-test was initiated to 
evaluate statistical data of end users with different demographical (Ireland, Germany, 
Austria and Turkey) and technical background, with a set of interview questions. 
After the pre-test, the end users were provided with the Android G1 mobile phones 
with the PERIMETER GUI installed, shown here in Figure 5 and Figure 6. If the end 
user was not familiar with using an Android device, a tutorial was provided, which 
explained the basic tasks the end user needed to know for the tests. The end users 
were allowed to familiarize themselves with the phone and the operating system. 

  

Fig. 5. Browser Preferences Fig. 6. QoE Rating 
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The main feedback points were in the following areas: 

• The application launcher needed to be redesigned. Functionality such as the 
play/pause/stop metaphor for the applications was not deemed intuitive.  

• Recommendation that the privacy and security preferences, shown in Figure 5, 
should be merged 

• The dynamic feedback, involving the ‘smileys’ (Figure 6) was well received.  
• The meaning of the cost preference (Figure 5) was not transparent. 

4.3   PERIMETER Testing and Test Tools 

In order to ensure that the PERIMETER system was brought to a level where it 
achieved its functional and end user objectives, a development and testing methodol-
ogy was applied. The Agile software methodology [14][15][16] was deemed suitable 
for this project as it generally promotes a project management process that encour-
ages frequent inspection and adaptation, a set of engineering best practices, such 
as Test Driven Development (TDD) [17] that allow for rapid delivery of high-  
quality software, and a business approach that aligns development with customer and 
end user needs. In conjunction with these Agile and TDD processes, the testing 
process also took into account test management ‘best practises’ in testing cycles [18], 
to include a testing cycle of five phases, as shown in Figure 7, These phases con-
sisted of Definition (of the functionality to be tested), Commissioning (setting up the 
test environment), Execution (of the tests), Reporting (of the test results) and Evaluat-
ing (of the results achieved). These steps were mapped to the PERIMETER testing 
procedures for unit, functional, integration and scenario testing of the code base to 
ensure the testing cycle was robust, scalable, interoperable and secure. 

 

Fig. 7. PERIMETER Testing Cycle 

Testing Tools are essential for team collaboration, continuous testing and struc-
tured software development. In PERIMETER, a number of supporting tools, 
such as Hudson [19], Trac [20] and Subversion [21] (SVN), were used to facili-
tate and structure the integration, validation and verification processes. 
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Subversion [21] was used for the code and document repository version control. Trac 
[20] was used for project management tasks and especially for bug tracking. Hudson 
[19] a continuous integration engine was used because of its flexibility and seamless 
integration with Subversion. In conjunction with Apache Ant [22], Hudson was con-
figured to constantly execute builds as new or modified source code was checked in 
to the PERIMETER SVN. 

5   Conclusions and Future Work 

This paper introduced PERIMETER’s approach for user-centric seamless mobility in 
Future Internet. The PERIMETER middleware, which manages the QoE and PPA3R 
system  and  pictured  the  PERIMETER  architecture,  consisting  of  terminals  and 
support nodes was described. A typical scenario for ubiquitous networking is shown that  
utilizes  PERIMETER’s  overlay  infrastructure   with  QoE  based  handover decisions 
to achieve an ABC networking environment. Within the PERIMETER project, a feder-
ated testbed was built with main sites at TUB and WIT, interconnected over  the  GÉ-
ANT2  research  network. The testbed  offers  large-scale experimental facilities, sharing 
specialized networking infrastructure and services and enables integration and validation 
of the PERIMETER system in a heterogeneous and realistic environment. 

On the terminal side, PERIMETER is based on the Android operating system. An 
Application Manager and GUI is being implemented, which allows the user to start 
PERIMETER aware applications, set preferences, returns QoE feedback to the user 
and enables the user to evaluate his QoE. The usability of the projected terminal 
software was evaluated in a field test, with primary focus on the GUI and the overall 
acceptance of the PERIMETER approach. 

The PERIMETER consortium will mature the testbed activities, by progressing 
towards collaboration with and applying for a ‘slice’ of the FEDERICA [23] network 
infrastructure. This would enable the WIT and TUB federated testbeds to have core 
connectivity (layer 2) and also provide additional virtual hardware resources that can 
be used by the  PERIMETER consortium for PERIMETER specific  experimen-
tal research. Currently the PERIMETER system is being further developed in 
order to provide a complete system which can be used by an end user. This is being 
done in a user co- creation process, for which further usability and Living Labs [24] 
testing needs to be performed. 

Acknowledgement 

This research activity is funded under the EU ICT FP7 project, PERIMETER (Pro-
ject No.: 224024). 

References 

[1] DSL Forum Technical Report TR-126, Triple-play Services Quality of Experience (QoE) 
Requirements, Produced by Architecture & Transport Working Group (December 2006) 

[2] Isaksson, L.: Seamless Communications: Seamless Handover Between Wireless and Cel-
lular Networks with Focus on Always Best Connected. Ph.D. Thesis 2007:06. Blekinge 
Institute of Technology (March 2007) ISBN: 978-91-7295-079-9 



QoE Testbed Infrastructure and Services 495 

[3] PERIMETER project website, http://www.ict-PERIMETER.eu/ 
[4] Rieder, M., Schumacher, J., Hämmerle, C.: Improving QoE on mobile Internet by apply-

ing a P2P network for QoE aggregation, SMART EVENT (September 2009) 
[5] Dillon, E., Power, G., Ramos, M.O., Callejo Rodríguez, M.A., Argente, J.R., Fiedler, M., 

Tonesi, D.S.: PERIMETER: A Quality of Experience Framework. In: Zseby, T., Savola, 
R., Pistore, M. (eds.) FIS 2009. LNCS, vol. 6152. Springer, Heidelberg (2010) 

[6] PERIMETER - User-Centric paradigm for Seamless Mobility in Future Internet - Archi-
tecture Specifications Technical Report, http://www.ict-perimeter.eu/ 

[7] IPSec Tools, http://ipsec-tools.sourceforge.net/ 
[8] M0n0Wall, http://m0n0.ch/wall/ 
[9] Android Operating System, http://www.android.com/ 

[10] Open Handset Alliance, http://www.openhandsetalliance.com/ 
[11] SIPdroid, Native SIP/VoIP client for Android, http://sipdroid.org/ 
[12] Semantic IPTV project DAI-Labor, TU-Berlin, http://semantic-iptv.de/ 
[13] Dillon, E., Power, G., Hämmerle, C.: PERIMETER Phase 1 Usability Testing Technical 

Report, http://www.ict-perimeter.eu/ 
[14] The Agile Manifesto for Agile Software Development, 

http://agilemanifesto.org/ 
[15] Subramaniam, V., Hunt, A.: Practices of an Agile Developer (April 2006) ISBN: 

9780974514086 
[16] Racheva, Z., Daneva, M., Buglione, L.: Complementing Measurements and Real Options 

Concepts to Support Inter-iteration Decision-Making in Agile Projects. IEEE Computer 
Society Press, Los Alamitos (2008) 

[17] Beck, K.: Test Driven Development: By Example. Addison-Wesley Longman, Amster-
dam (2002) 

[18] Ponce de Leon, M., Cleary, F., GarcÍa Moreno, M., Sobrino Jular, A., Romero Vicente, 
A., Roddy, M., Ryan, P., Jedrzejek, C.: Large scale interoperability, Integrating the Dai-
dalos project, eChallenges 2006 (October 2006) 

[19] Hudson Extensible continuous integration server, http://hudson-ci.org/ 
[20] [Trac Open Source Project, http://trac.edgewall.org/ 
[21] Subversion software project, http://subversion.tigris.org/ 
[22] Apache Ant Project, http://ant.apache.org/ 
[23] FEDERICA - Federated E-infrastructure Dedicated to European Researchers Innovating 

in Computing network Architectures, http://www.fp7-federica.eu/ 
[24] Eriksson, M., Niitamo, V., Kulki, S.: State-of-the-art in utilizing Living Labs approach to 

user-centric ICT innovation – a European approach. Centre for Distance-spanning Tech-
nology at Luleå University of Technology (2005) 


	QoE Testbed Infrastructure and Services: Enriching the End User’s Experience
	Introduction
	PERIMETER Middleware
	User Centric Scenario Process
	PERIMETER Testbed Infrastructure and Testing
	Operating System and Applications Used in the QoE Testbed
	GUI Testing Results
	PERIMETER Testing and Test Tools

	Conclusions and Future Work
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




