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Abstract: Existing and emerging technologies in the areas of mobile computing, 
wireless communications/networking, sensor and control devices, context awareness, 
user interfaces, etc., provide the ground for the support of human activities in a 
certain space.  More specifically, these recent advances now allow the gradual 
“disappearance” of computers and/or other end-user devices into the environment 
creating a system that can facilitate everyday living. Such an intelligent environment 
system offers personalised, context-aware services that can support and improve 
everyday life. In spite of the large number and variety of devices, networking 
technologies and ambient intelligence subsystems there is a lack of a framework that 
brings the different relevant actors together and exploits the full potential of 
emerging technologies to meet the requirements of an intelligent-environment 
system. Intelligent environments necessitate new, advanced management platforms. 
This paper presents an approach for a Distributed Ambient management Platform for 
Heterogeneous devices and networks in an iNtelligent Environment (DAPHNE).  

1. Introduction 

Recent advances in the areas of mobile computing, networking, sensor and control devices, 
context awareness, now allow the gradual “disappearance” of computers and/or other end-
user devices into the environment. This trend, widely known as ubiquitous computing [1], 
[2], has therefore become a topic of intense commercial and academic research. Ubiquitous 
computing provides the ground for new, fast growing markets of the information 
technology era, with increased business opportunities for manufacturers, operators, service 
and content providers. A prominent example of such an evolving market is the, so called, 
intelligent environment [3], [4]. An intelligent environment is a system that supports human 
activities in a specific space. It can be residential, corporate but also public. An intelligent 
environment offers personalised, context-aware services that can support, enhance and 
improve everyday life. Potential services include intelligent environment security, safety, 
energy management, climate control, social interactions, memory aids, emergency services, 
as well as care for elderly & disabled. An intelligent environment comprises an ambient 
network infrastructure, context-awareness and user-centric interfaces for the provision of 
personalised services. An ambient network infrastructure consists of a number of highly 
heterogeneous technologies. In this context, new management functionality is required. 
Furthermore, despite the galore of available devices, technologies and intelligent 
environment subsystems (such as voice controls, automatic pet feeding, etc) there is a lack 
of a framework for a truly integrated intelligent-environment system, making the ambient 



infrastructure as unobtrusive as possible and enabling the automated interaction with and 
among devices. In this direction, this paper presents an approach for a Distributed Ambient 
management Platform for Heterogeneous devices and networks in an iNtelligent 
Environment (DAPHNE) that will enable the provision of user-centric, context-aware 
services, and the management of heterogeneous ambient networks and devices. The paper is 
structured as follows. Section  2 explains the context in which the proposed framework is 
applied, through the presentation of a business case. Section  3 provides the requirements for 
the DAPHNE architecture. Section 4 introduces a generic DAPHNE architecture and 
discusses the functionality of its main components. Section 5 presents a sample scenario of 
the DAPHNE operation. Section 6 provides an overview of software technologies that can 
be used for the implementation of the corresponding platform. Finally, section 7 draws 
some concluding remarks. 

2. Intelligent-environment business model 

This section discusses a flexible business model for intelligent-environment 
application/service development and deployment, which is enabled by the DAPHNE 
platform.  
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Figure 1: Overview of business model 

The following main business entities can be identified (Figure 1): 
 Ambient Network Infrastructure Provider: This entity installs and configures the 

infrastructure of the intelligent environment.  
 Perceptual Components Developer: This entity installs and configures perceptual 

components which process input coming from the range of devices installed by the 
infrastructure provider. This input can be audio, image (photos and/or video), motion, 
temperature indications, etc. The outcome of the processing performed by perceptual 
components are, so called, “context cues” such as identification of people and their 
locations, tracking artefacts, accessing the status of devices within the intelligent 
environment, etc.  

 Situation Model Developer: This entity combines available context cues provided by 
the perceptual component, so as to identify higher level contextual states and, finally, 
model the target context states (e.g. situations). 

 Application/Services Provider: This entity develops intelligent-environment 
applications. It requires access to one or more situation models supporting the target 
application. Thus, Application Providers should be enabled to select the situation 



models components of their choice and accordingly specify the service logic to be 
executed in each context.  

 The DAPHNE platform will enable the interconnection and inter-working between 
the aforementioned business entities, providing an “open” framework for the provision of 
personalised services in an intelligent environment context. 

3. System requirements 

A DAPHNE platform should be able to meet the following requirements: 
 Integrating innovative intelligent-environment components into an overall 

infrastructure, which consists of heterogeneous networking technologies, 
sensing/control/computing devices and intelligent appliances. The platform will also 
comprise mechanisms for the effective management of such an innovative 
infrastructure.  

 Providing personalised, context-aware services and advanced user interfaces. Context 
awareness components will include sophisticated perception and situation modelling 
capabilities. Likewise, pioneering user interaction techniques will be offered. 
Components that fall in this area should be able to interact with the ambient network 
infrastructure, and with the intelligent-environment applications/services, through high 
level interfaces.  

 Facilitating the development, deployment, and coordinated operation, of user-centric 
intelligent-environment applications. The platform will provide suitable means for 
enabling applications to utilise the context-aware services and the intelligent-
environment network infrastructure.  

4. DAPHNE Architecture 

A generic DAPHNE architecture (Figure 2), targeted to the requirements identified in the 
previous, consists of three main components, namely Virtualisation of the ambient network 
infrastructure, Context awareness and advanced user interface mechanisms and Intelligent-
environment service management.  The functionality of these modules is described in detail 
in the following sub-sections.  
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Figure 2: DAPHNE architecture 



4.1 Virtualisation of ambient network infrastructure 

The large number of devices potentially comprising an intelligent environment imposes the 
joint utilisation of many different networking technologies, both wireline and wireless, 
through which the various devices can be interconnected and remotely controlled. Wireline 
networking technologies used in home and corporate environments can be classified in two 
separate categories: Ethernet-like technologies and technologies based on power line 
wiring. Ethernet-like technologies include the familiar networking technology for Local 
Area Networks (LANs), mostly standardized as IEEE 802.3, and FireWire (also known as 
IEEE 1394) [5]. Power Line Communication (PLC) is a wireline technology that is able to 
use the current electricity networks for data and voice transmission. As a result, in a home 
or building context, appliances and devices can be networked without further wiring, 
allowing easy addition and integration into an existing infrastructure. Two of the most well-
known PLC standards are X10 [6] and LonWorks [7]. With respect to wireless networking 
technologies the most widespread are WiFi [8] and Bluetooth [9]. WiFi is a set of product 
compatibility standards for Wireless Local Area Networks (WLANs) based on the IEEE 
802.11 specifications. Bluetooth is an industrial specification for Wireless Personal Area 
Networks (WPANs). Bluetooth provides a way to connect and exchange information 
between devices such as Personal Digital Assistants (PDAs), mobile phones, laptops, PCs, 
printers, cameras, etc via a secure, low-cost, globally available short range radio frequency. 
Designed to be simpler and cheaper than Bluetooth or other WPAN technologies, ZigBee 
[10] is a published specification set of high level communication protocols designed to use 
small, low power digital radios based on the IEEE 802.15.4 standard for WPANs. Finally, 
another wireless communication standard designed for low-power and low-bandwidth 
appliances, such as home automation networks is Z-Wave [11]. 
 Virtualisation of the ambient network infrastructure enables the integration, interaction 
and interoperation of different devices from different vendors and diverse networking 
technologies such as the ones outlined in the previous, concealing the complexity and 
heterogeneity of the ambient network infrastructure. Furthermore, as devices and network 
technologies evolve and new standards emerge an important requirement for the ambient 
infrastructure is to be open and reconfigurable, i.e. to allow the addition, removal and/or 
substitution of infrastructure components in a plug ‘n play fashion. The virtualisation of the 
available intelligent-environment infrastructure, comprised in the DAPHNE platform, 
provides the means for the gradual introduction of new and promising technologies, even 
after the system has been set up and installed, thus allowing the intelligent environment to 
be flexible and dynamic. Moreover, the virtualisation functionality of the DAPHNE 
platform comprises high level interfaces for the interaction of intelligent-environment 
applications/services, context-aware middleware and advanced user interfaces, with the 
infrastructure. In order to realise virtualisation of the ambient network infrastructure, the 
implementation of the DAPHNE platform can be based on several middleware 
technologies, complying with the service oriented architecture paradigm, to efficiently 
handle issues such as interoperability, resource management and reconfigurability. Such 
technologies are discussed in more detail in section 6. 

4.2 Context awareness and advanced user interfaces 

An intelligent environment requires context awareness so that the system can provide the 
user with the necessary or preferred services in an automated manner. In general, context 
awareness refers to mechanisms that allow the identification of users, their tasks and their 
goals and the provision of context cues / streams that can be exploited by applications and 
for the appropriate adaptation of the system behaviour. Components for context awareness 



can be classified into perceptual components, context identification and situation modelling 
components and components for the interaction with users [12]. Perceptual components are 
used for collecting raw sensing data such as sensor streams (i.e. A/V streams) and 
extracting corresponding context cues. Context cues provide an abstraction of sensing 
information that is independent of specific applications and sensing technologies [4]. One 
single sensor stream may provide several context cues which can be combined for the 
computation of specific context. Perceptual components can be based on simple schemes 
such as calculation of statistics or more sophisticated algorithms [4]. The context cues 
obtained through the perceptual components are used to capture an elementary form of 
context indicating the identity and location of users and objects within the intelligent 
environment. The calculation of context from context cues can be based on neural 
networks, rule-based algorithms, etc ([12], [13]). Several sets of context can then be 
combined in order to model a specific situation. A situation model provides a reference of 
the state, of the relationships and of the interaction among the various entities of the 
environment (users, devices, services). The situation model can then be used to adapt the 
system behaviour so as to satisfy user needs or system requirements. Finally, the users 
should be supplied with advanced means of interacting with the system. User interfaces 
should be as “friendly” and as unobtrusive as possible. In other words, the goal of advanced 
user interfaces is to aid people in their every day tasks without requiring any specific 
technological skills. This can be achieved through the exploitation of recent technological 
advances such as wearable computing, automatic speech recognition techniques, etc. 

4.3 Intelligent-environment service management 

Services that can be developed and deployed in an intelligent-environment context include 
automated safety and security, care and control, and other innovative services targeted to 
making every-day human activity easier and improving the quality of life, especially of 
users with specific requirements, such as elderly and disabled people. Consequently, an 
important feature of the DAPHNE platform is the management of such advanced, user-
centric, context-aware services in order to ensure the interoperability and smooth inter-
working of different services, possibly coming from different providers. Service 
management should take into account user preferences and changing environment 
conditions so as to provide personalised services adapted to the current user needs. Service 
management in the DAPHNE platform addresses issues such as the dynamic development, 
deployment and discovery of services as well as service orchestration to ensure smooth 
interoperation of services. Application and /or service providers should be enabled to 
introduce and deploy new applications and/or services in a “plug and play” manner. In 
other words, the system needs to be capable of dynamically reconfiguring itself when 
additional applications/services become available so as to include and provide these in the 
framework of the intelligent environment. Furthermore, application and/or service 
providers should be able to exploit existing services, potentially combining them in order to 
provide more complex services. Dynamic development and deployment of services require 
means that allow services to advertise themselves and describe the capabilities, attributes 
and utilities these services offer. In order to enable the dynamic discovery of available 
services several discovery protocols have emerged. An overview of some of the most 
prominent service discovery is provided in [14]. The Open Services Gateway initiative 
(OSGi) Service Platform [15], comprises a Service Registry through which services can be 
dynamically registered and discovered. As is explained in further detail in the sequel, the 
OSGi framework is a very good candidate for the implementation of service management in 
the context of DAPHNE. 



5. Operation 

Figure 3 presents a sample scenario of the operation of the DAPHNE platform. A user 
within the intelligent environment issues a command towards the system through the 
advanced user interfaces. Assuming that the user has issued a voice command this involves 
an element of the ambient network infrastructure, namely a microphone, the associated 
virtualisation functionality, and the components offering context awareness (phase 1). The 
command leads to invocation of the intelligent-environment application/service (phase 2), 
which in turn asks the components offering context awareness (perception modelling and 
situation modelling) to acquire additional context information (phase 3). The additional 
contextual information (phase 4) is returned to the intelligent-environment service 
management (phase 5). The intelligent-environment service management takes into account 
the acquired context information, the specific preferences and other information such as 
device capabilities in order to provide the appropriate service (phase 6) and decide (if 
required) on a set of actions that will be issued towards the ambient network infrastructure 
(phase7).  
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Figure 3: Sample scenario of DAPHNE operation 

6. DAPHNE implementation aspects 

This section provides a brief overview of some of the most popular existing software 
technologies, complying with the principles of service oriented computing, namely Jini, the 
Web services architecture, Universal Plug and Play (UPnP) and OSGi on which the 
implementation of the proposed DAPHNE platform can be based.  
 Jini is Sun’s network technology for the construction of distributed systems [16]. Sun’s 
vision is that Jini technology will be used to build adaptive networks that are “scalable, 
evolvable and flexible”. However, an important drawback of Jini, in the context of 
DAPHNE, is that due to its design it is more suitable for small spaces and not for large 
corporate environments. Furthermore, Jini is strictly connected with Java, whereas other 
technologies, like UPnP and Web Services, are independent from a specific programming 
language.  
 Web services constitute an upcoming and promising middleware technology that is 
strongly supported by major application platform vendors [17]. It is based on common 
Internet technologies, like XML and HTTP. Since the introduction of this technology, three 



XML-based protocols have become so widespread that the term Web services has become 
synonymous with the term: (i) the Simple Object Access Protocol (SOAP), which provides 
a message format for communicating with and invoking Web services; (ii) the Web 
Services Description Language (WSDL), which describes how to access Web services; and 
(iii) the Universal Description, Discovery and Integration (UDDI), which provides a 
registry that clients can use to discover available services. In the context of the DAPHNE 
platform Web Services concepts can potentially be used for the implementation of service 
descriptions and service registries.  
 UPnP [18] is a set of computer network protocols developed by the UPnP Forum. The 
UPnP Forum is an industry consortium led by Microsoft and is supported by a plethora of 
global players in Internet and telecommunications. Therefore UPnP is assumed to be a very 
successful approach. The goal of UPnP is to allow devices, such as computers, intelligent 
appliances and wireless devices to connect seamlessly and to simplify the realisation of 
ambient networks in home and corporate environments. This is achieved through the 
definition and publishing of the so-called UPnP device control protocols. UPnP is built on 
open, Internet-based communication standards, such as HTTP, TCP, UDP, XML, etc. UPnP 
should not be mistaken for Plug-and-play, the technology for dynamically adding devices to 
a computer directly. 
 The OSGi Alliance [19] is an open standards organization formed by Sun 
Microsystems, IBM, Ericsson and others in March 1999. The OSGi Alliance has specified a 
service platform that can be remotely managed. The core part of the OSGi specifications 
define a standardized, component oriented, computing environment for networked services. 
The OSGi Service Platform [15] provides mechanisms for the management of software 
components in a device connected to a network from any point in the network. Software 
components are libraries or applications that can dynamically discover and use other 
components. Software components can be dynamically installed or removed, updated, 
started or stopped, without requiring any interruption of the device operation or manual 
configuration of the associated network to which the device is connected. 
 UPnP and OSGi are fully complementary. It is a combination that is deemed to be very 
powerful and that can assist in fulfilling the goal of building an open platform. Hence, the 
implementation of the DAPHNE platform will be focused on these two latter technologies. 
More specifically, the virtualisation of the ambient network infrastructure will be based on 
UPnP. All the devices and networking technologies comprising the intelligent-environment 
infrastructure will be abstracted by means of UPnP services that will be provided to the 
context awareness components, the advance user interfaces and the applications/services. 
These UPnP services will realise the high-level interfaces for the interaction of the ambient 
network resources with the other modules of the DAPHNE platform. Regarding the 
management of intelligent-environment services and/or applications, DAPHNE will employ 
a combination of OSGi and UPnP. Services/ applications will be deployed on the DAPHNE 
platform as OSGi bundles, thus allowing the dynamic registration, activation/deactivation 
and discovery of services as well as the interaction between services provided by different 
vendors (application developers). In this manner the requirement for automated 
deployment, remote update and management of services/applications is met. On the other 
hand, intelligent-environment services/applications apart from interacting with each other 
also need to interact with the other modules of intelligent environment, i.e. the context 
awareness components and the ambient network infrastructure. This is achieved by using 
UPnP, through the virtualisation of each deployed application as a UPnP service. In 
summary, the cooperation between infrastructure, perceptual components, situation 
modelling components, advanced user interfaces, and services/application is achieved via 
the use of UPnP. Management of the intelligent-environment services in terms of dynamic 
development, deployment discovery and orchestration is realised with the use of OSGi. 



7. Conclusions 

Intelligent environments constitute a fast-evolving, emerging market, due to the advances in 
ubiquitous computing. An intelligent environment is a system that supports human activity 
in a specific space that comprises an ambient network infrastructure, context-awareness, 
advanced user interfaces and user-centric, personalised services. Intelligent environments 
necessitate new, advanced management platforms. This paper presented an approach for a 
Distributed Ambient management Platform for Heterogeneous devices and networks in an 
iNtelligent Environment (DAPHNE) that will enable the provision of user-centric, context-
aware services, and the management of heterogeneous ambient networks and devices, in a 
future intelligent-environment context. The paper presented a business case so as to outline 
the overall context in which the proposed framework can be applied. Furthermore, the 
paper presented the requirements for the proposed system. A generic system architecture 
was introduced the functionality of the modules it comprises was described in detail. 
Moreover a sample scenario description of the system operation was  provided. Finally, the 
paper presented an overview of software technologies that can be used for the 
implementation of the corresponding platform.  

References 
[1] Mark Weiser (1991), The Computer for the 21st Century, Scientific American 
[2] M. Satyanarayanan (1991), Pervasive Computing: Vision and Challenges, IEEE Personal 

Communications, August 1991, pp10- 17 
[3] Aarts, E., Harwig, R., Schuurmans, M., “Ambient Intelligence”, in Denning, P.J. (Ed) The Invisible 

Future, ACM Press. pp. 235-250, 2001. 
[4] Gellersen, H.-W., Schmidt, A., Beigl, M. Adding, “Some Smartness to Devices and Everyday Things”, 

Proceedings of IEEE Workshop on Mobile Computing Systems and Applications 2000 (WMCSA '00), 
Dec. 2000, Monterey, USA, IEEE Press 

[5] 1394 Trade Association, Web Site, http://www.1394ta.org/ 
[6] Official X10 Web Site, http://www.x10.com 
[7] F. Tiersch, “LonWorks technology: an introduction”, Desotron Verlagsgesellschaft, 2000, ISBN: 3-

932875-11-7 
[8] Worldwide discussion forum on Wi-Fi technology, Web Site, http://www.wifi-forum.com/ 
[9] The Official Bluetooth® Wireless Info Site, Web Site, http://www.bluetooth.com/ 
[10] ZigBee Web Site, http://www.zigbee.com 
[11] Zwave - A proprietary protocol for wireless home control networking, Web Site, http://www.z-

wavealliance.com/ 
[12] J. Coutaz, J. L. Crowley, S. Dobson, D. Garlan, “Context is Key”, Communications of the ACM, Vol. 48, 

No. 3, March 2005, pp. 49-53 
[13] J. Crowley, J. Coutaz, G. Rey, P. Reignier, “Perceptual components for context-aware computing”, In 

Proceedings of the Fourth International Conference of Ubiquitous Computing, Sweden 2002, Springer, 
pp. 117-134 

[14] S. Helal, “Standards for Service Discovery and Delivery”, IEEE Pervasive Computing, 2002, pp. 95-100 
[15] OSGi Service Platform, Release 3, IOS Press 
[16] J. Waldo, “The Jini architecture for Network-Centric Computing”, Communications of the ACM, Vol. 

42, No. 7, July 1999, pp. 76-82 
[17] K. Lagerberg, D-J. Plas, M. Wegdam, “Web Services in Third-Generation Service Platforms”, Bell Labs 

Technical Journal, Vol. 7, Issue 2, 2002. 
[18] UPnP™ Forum, www.upnp.org 
[19] OSGi Alliance Web site, http://www.osgi.org 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


