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Abstract. This paper explores the idea of creating a software and hardware 
system supporting collaborative urban planning and design. It demonstrates 
several working case studies of various parts of such system. Using these 
examples a selected strategy for a computer supported cooperative work for the 
field of architectural and urban design and planning is illustrated. Proposed 
strategy is part of the Protospace system and laboratory development at the 
Delft Univesity of Technology, faculty of Architecture. 

1   Introduction 

Urban planning is an inherently collaborative activity, where multiple decision 
makers, stakeholders or even general public may participate. Numerous, complexly 
interlinked factors influencing the plans are involved in the project process. It is not 
uncommon for urban plans to develop into several versions and multiple scenarios. 
Creation of an urban plan is never a predetermined process. Urban plans and 
strategies are often revised, corrected or even entirely replaced before their final 
implementation [1]. This is primarily due to the very high degree of complexity of 
urban systems, resulting in significant unpredictability of occurring activities and 
effects that interventions into such systems may cause [2]. It is also acknowledged 
that urban planning can be approached as an act of creating and/or modifying 
complex (adaptive) systems [3]. 

The state-of-the-art in design support systems in the field of urban planning is 
underdeveloped in comparison to architecture or other design fields. Design support 
provided by existing systems is very limited and facilitates only selected tasks. GIS 
[4] (Geographical Information Systems) applications are relatively common tools that 
can be employed to map various features of urban and other plans to geographic 
locations. Nevertheless, basic drafting software such as Autodesk Autocad or Adobe 
Illustrator, or even manual drafting techniques are to this day the most widely used 
tools for creating urban plans, typically accompanied by vast textual descriptions. All 
those approaches leave collaborative aspects of the design to take place without any 
form of computer support. 

Many attempts were made to increase the employment of digital technologies in 
urban planning in order to facilitate dealing with the complexity of those undertakings. 
The first group of these attempts includes development and use of spatial decision 
support systems (sDSS) [5] aiming at improving the collaborative aspect of urban 
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planning and design. The second group brings together extensions of traditional CAD 
(computer aided design) drafting techniques or GIS systems, by actively involving 
agent-based simulations, parametric urban modeling, genetic algorithms, various 
applications of neural networks, data mining and many other techniques. Nevertheless, 
no tools or standards in either category have yet been commonly accepted by the wide 
community of urban planners. 

Case studies presented in this paper are aimed at investigating possibilities of a 
synergy between these two trends, while allowing further exploration of new 
possibilities on both tracks by pursuing an integrated approach towards creation of an 
extensible urban design support system. Its development is based on design system 
architecture formulated by the team including the author and other members of the 
research group Hyperbody in the scope of the ongoing Protospace [6] project.  

Protospace constitutes of a software system (Protospace software) and physical 
environment (Protospace lab) that are being developed to facilitate collaborative 
designing in architectural and urban design context, using novel computer design 
tools and multimodal interfaces. Certain collaborative design activities of Protospace, 
such as design sessions involving selected specialists may, happen in the physical 
space of the laboratory. Nevertheless, there is large demand for facilitating online 
connectivity to the design model for a wider group of specialists, authorities and last 
but not least the general public. 

2   Approach Strategy 

Most commonly, urban and architectural design systems are based on hierarchical 
models, where hierarchies follow the scale of (usually nested) design components. 
Traditionally, the main canvas for such systems is established by the meta-hierarchy 
of a: region - city/landscape - building/street/square - interior/finishing/furniture. This 
approach requires revision, because in reality dependencies between design 
components, occurring also across different scales, are bidirectional [7] and form 
multiple feedback loops. For that purpose investigations were made into the concept 
of behavioral modeling in urban and architectural design. Behavioral modeling [8] 
involves creation of virtual models that are composed of multiple autonomously 
operating components, dynamically related to each other. In this way models can be 
created that: a) exhibit dynamic properties b) may natively include agent-based 
systems c) their different components can be modified or manipulated simultaneously, 
without concern for the hierarchical dependencies d) are open for further extensions, 
also throughout a particular design or planning process. At the same time, however, 
such strategy requires substantial amount of computing power, exponentially 
increasing with the amount of elements and users involved in the design process. 

In this context, behavioral modeling needs a larger system to be embedded in. Due 
to the nature of urban design and planning, such models need to be formulated 
collaboratively and need to be connected to other models, depending on the 
specificity of the project. In that process, ideally all participants would be present at 
the same location. In reality this is often not viable and, therefore, a wide range of 
possibilities for remote on-line access to the design model is required. 

As a working concept, it has been agreed that urban design system should support 
the entire process of collaborative and multidisciplinary design. It should allow for 
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parallel work on the main design model, real-time connectivity to other models, and it 
should provide a possibility of creation, simulation and validation of multiple design 
variations. The design model should be open for extensive modifications and 
adjustments throughout the entire design process and after project completion. In 
addition to that, it was decided that all urban activities should be performed in a real-
time navigable 3d environment instead of a two-dimensional one, the latter being still 
commonly practiced in urban design and planning. 

3   System Vision 

Proposed solution model for the problem consists of three generic layers. The 
server(s) host all project data. Various tools (client applications) connect to project 
database. Access rights vary among them and depend on their role in the system. 
Client applications may include web applications, dedicated specialist tools or 
collaborative design support systems dealing with multiple user teams. The third layer 
includes a flexible set of interfaces that can be used to control client applications. 
Typical mouse/keyboard/screen interface can be replaced by CAVE (cave automatic 
virtual environment) systems, alternative pointer devices, gesture and speech 
recognition and other interfaces facilitating work in a collaborative environment. 

 

Fig. 1. Complete range of proposed system architecture variations for creating a multiuser 
design system model. Branches of this system were independently explored in case studies 
presented further. 
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Although there are no analogous systems in existence, client applications 
available to members of the general public willing to participate in the urban design 
process or obtaining information about developed plans could be compared to 
features currently available in version 5.0 of the Google Earth [9] service. In a 
similar way in which 3d building models can be uploaded and visualized in that 
application, variants of buildings and other future development plans could be 
displayed in the client application of the proposed system, allowing general public to 
view, express opinions, debate or vote for most desirable solutions (optionally using 
real-time controlled avatars). On the other end of the spectrum of possibilities, 
existing specialized applications such as road network design or traffic simulation 
software (e.g. OmniTrans International) could be connected to the system through 
custom APIs (application programming interfaces). 

4   Case Studies 

On the path of agile development and identification of the specificity of problems that 
are expected to be faced when creating the proposed system, several research projects 
and case studies were conducted at the Delft University of Technology, faculty of 
Architecture, the Hyperbody group, under the umbrella of the Protospace laboratory 
development, in which the author has actively participated. Several other projects by 
the author that are also presented in this paper are satellite projects of this 
development, carried out in connection to educational activities of Hyperbody group. 

All explorations were strongly rooted in ideas influenced by computer games. Most 
important concepts were this of a multiplayer game system and real-time interaction 
in a 3d environment. The main structure of proposed systems involved a server 
application (MySQL based, or custom Virtools Dev game server solution) and several 
diverse client applications or multiple instances of one application. Virtools Dev 
(currently 3DVIA Virtools), visual programming environment for prototyping 3d 
computer games, was used as a development platform. 

4.1   Paracity Project 

The Paracity [10] project continued on the ideas developed in an earlier project: 
Protospace Demo 1.1 case study. Protospace Demo 1.1 was developed by the author 
in a team directed by prof. Kas Oosterhuis, involving cooperation of dr. Nimish 
Biloria and Dieter Vandoren. It was meant as a conceptual prototype study for an 
architectural design support system. The development was based on the concept that a 
structural engineer, project manager, architect and material expert would work 
together on one design model, having each a different interface to it. Thus, the 
architect would insert and deform functional volumes. The structural engineer would 
control the structural topology, individual lengths and sections of structural struts. The 
material expert would choose materials and control sub-surface deformations and the 
project manager would work with a spreadsheet overview of all materials and 
involved costs. Due to short project timeframe, the four views were switched in a 
sequence, yet it would have been possible to provide them simultaneously. The 
software included an internal project database that was simultaneously accessible by 
different client applications. 
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Fig. 2. Screenshots of architect, structural engineer and material expert interfaces of Protospace 
Demo 1.1 application, followed by the real-time render of a combined model 

The later Paracity project was built on a similar principle, yet its aim was to 
support urban scale design. However, the application did not consist of several 
interfaces to the same tool, but went beyond that concept by creating a distributed 
system of multiple autonomous applications, each corresponding to a different aspect 
of the proposed design process. 

 

 

Fig. 3. Screenshot collage of all consecutive client applications of the Paracity project 

The prototyped design system was consisted of seven “layers”, each layer 
operating as an autonomous application. First layer was providing a context of the 
project by defining the state of neighboring areas. The second layer was establishing 
the topology of all spatial connections within and around the designed area, including 
roads and pedestrian pathways. The third layer was evaluating that topology based on 
program distribution and connectivity, using an agent-based simulation. The fourth 
layer was calculating the potential intensities of various types of user movements 
through the project area and estimating probabilities of different types of functions to 
spontaneously appear in an urban environment. Based on those probabilities a 
program distribution was generated in the fifth layer, whereas the sixth layer allowed 
for top-down insertion of space organizing points and lines that interactively modified 
the generated layout in three dimensions. The last, seventh layer, dynamically 
generated a half-abstract 3d project model. The model is a representation of all 
parameters constituting the plan, including specifications of functional volumetric 
masses, urban block envelopes and program distribution shown as color gradients and 
numeric data. Streets and urban topology are shown schematically as remaining 
spaces between the blocks. 

Unlike in other computer aided approaches to urban design, all operations in the 
system were performed in real-time, at more than 15 iterations (including rendering) 
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per second. Similarly to the Protospace Demo 1.1 project, the Paracity application did 
not offer any possibilities of multiuser operation, other than sequential switching 
between different layers of the process that were meant to be operated by different 
design process participants, however that functionality could have been potentially 
added to the system if the project had been developed further. 

4.2   Protospace Demo 1.2 

In terms of content, Protospace Demo 1.2 project is analogous to the 6th layer of the 
Paracity project and can be considered to be a detailed elaboration on the activity of 
program distribution during the urban design/planning process. The project team 
included same participants as Protospace Demo 1.1, with additional support from dr. 
Bert Bongers and Maaslab office specializing in interaction design. The main purpose 
of the project was to test a possibility of multiple user interactions with the design 
system using one display and multiple controllers. For this, a large projection display 
was used in combination with two wireless game controllers, a standard OSX speech 
recognition system, pressure sensor embedded floor mat and an IR beacon tracking 
system computed using the MAX|MSP platform. The system was designed to be 
operated by a team of four design process actors. Each of the team members was 
controlling a different cursor. An algorithm was developed to control camera position 
and direction based on the location of cursors, causing the virtual camera to move 
backwards if the cursors were far from the center and forward if the cursors were in 
the inner part of the screen. Additionally, the view would rotate if an average position 
of all cursors was close to one of the screen edges. In this way 3d navigation was 
performed intuitively and collaboratively. 

 

 

Fig. 4. Screenshots of the running Protospace Demo 1.2 application 

Each of the team members used a different aspect of the interface. The urban 
designer would insert space organizing objects into the system by guiding the cursor 
using a game controller. The controller was additionally equipped with an IR beacon, 
allowing for 3d tracking of its position. In this way selected elements could be 
manipulated not only by controller sticks and buttons, but also by movements of the 
entire device. Similarly, the other team member, the planner, would manipulate 
particles representing specific parts of the functional program, drag them into desired 
areas and allow them to find the most appropriate location in that area on their own, 
based on their pre-programmed behavior. The cost expert would operate in a radically 
different way, by walking around the pressure-sensitive floor, which represented the 
project area. In this way his position in real space was mapped to the virtual 
environment. Based on that input, location specific information was displayed and 
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cost calculations for chosen areas could be adjusted. The last team member, the 
session leader, was only using a headset to switch between different phases of the 
process and save states of the model, while freely moving around, discussing with 
other team members and supervising the progress of their work. 

 

 

Fig. 5. Interfaces of the Protospace Demo 1.2 project 

The resulting installation verified the possibility of having a small team of 
specialists working collaboratively on one model from the same location. The concept 
proved successful. However, four team members was the maximum number that was 
feasible without significantly decreasing team productivity. Further experiments on 
interfaces included use of PDA-based input, custom built controllers and augmented 
displays for role-specific data display. 

4.3   751 Project 

The 751 project was supervised by prof. Kas Oosterhuis and executed by the author as 
part of the Hypebrody Master of Science design course. It was an attempt to validate a 
possibility of a very large team of designers working on one urban design project. The 
approach covered a different problem than the previously described projects. In this 
case all design group members had the same role of urban designers, but were 
assigned to different zones of the design site. The provided site and given assignment 
were set in a way to force designers to be strongly dependent on each other’s 
decisions. To motivate them to work in an out-of-the box manner, without any design 
method preconceptions, the site was defined as a three-dimensional volume in place 
of traditional two-dimensional plot. Design sites were also distributed in three 
dimensions. This meant that some of the designs had to be located above or under 
other, often without any direct access to the outside boundary of the design area. In 
this way projects were mutually dependent, forcing designers to collaboratively solve 
problems of accessibility, structural support, light access, connectivity, transportation 
and many other. 

To facilitate that functionality, a database system was developed for the use of the 
project, which, in this case, was not a usual repository of project parameters, but was 
dedicated to managing only the data being exchanged between projects. Every surface 
separating any two adjacent zones was mapped to a different table in the database. 
Each record consisted of 2d position coordinates on that surface, a 3d vector of 
direction of occurring exchange, its value, units and most importantly, category of 
exchanged information. In this way it was left open to designers to decide what 
information was to exchange in the system. Both flows of people and structural forces 
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could be equally well expressed using this data model and it was up to individual 
designers to decide how this data were to be interpreted in their individual projects. 
Originally, the communication with the database was performed using a standard 
online interface. Throughout the duration of the project an interactive application was 
developed that worked as a viewer of the entire site and allowed for more intuitive 
selection and definition of information to be exchanged. 

 

  

Fig. 6. 751 project, from the left: partially implemented custom database interface application 
and the assembled model in a real-time viewer application 

Workflow progress was twofold. It consisted of working from remote locations and 
personal meetings in subgroups, rarely involving the entire group, which included 23 
designers in total. 

The process of development of the project in many ways resembled the growth of 
real city structures. Since exchanged parameters were forming multiple feedback 
loops, individual sub-projects were continuously being reconfigured and after five 
months of the duration of the project, no complete equilibrium was established. 
However, throughout the process, the project as a whole has evolved into a rich, 
interesting and potentially well functioning city-scale structure of an unprecedented 
scale and form. Despite a certain degree of design task abstraction, it was proven that 
complex designs can be created in an entirely distributed manner, since the used 
database was storing only locally exchanged parameters. 

4.4   A2 Design Studio 

The A2 design studio was taught by dr. Nimish Biloria with H.C.Friedrich and the 
author assisting and developing the design support systems. The system developed for 
the A2 design studio was in certain aspects similar to the 751 project. Yet, it involved 
a more realistic design assignment. In this case the individual zones were areas along 
the A2 highway in the Netherlands, not forming a 3d structure, but a more 
conventional two dimensional plan. In this case each zone had only two neighboring 
plots on its two sides and a straight line as a connection. The collaborative design 
support system was created in a similar manner, yet this time more attention was 
given to the software prototype, including the functional distribution behavioral 
modeler which became the core part of the project. 

The application was embedded in an on-line website that upon opening, requested 
the plot number to be edited and in this way allowed for working on all design zones 
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simultaneously, from any location where a standard PC computer and an internet 
connection were available. Additionally, the system included another client 
application, which was overlooking the entire project development in a top-down 
manner, establishing global parameters, accessible from all different zones. These 
parameters were: overall program values for specific functions to be distributed 
throughout the whole design site and included guidelines for building heights along 
the highway represented by a three dimensional curve. In this way each point on the 
ground plane in the entire site was mapped to a specific preferred height value. 

 

 

Fig. 7. Screenshots of the A2 application for distributing functional program elements 

In order to simulate program demand distribution occurring in real life economy, 
insertion of each element of the functional program was causing an increase of 
demand for other functions. This demand was spreading to adjacent zones, while its 
value would also exponentially decrease. A special matrix model was used to 
calculate demands for different functions. 

5   Conclusion 

Presented case studies explore different components of what could together form a 
fully operating multiplayer urban design and planning system. Most of verified 
technical possibilities are being currently applied to the Protospace system 
framework, which in the near future will serve as a platform for implementing 
proposed solutions in their full potential and validate them by testing the system on 
applied projects executed in collaboration with the commercial sector. 

The outcome of presented case studies has been highly influential on the 
development of the Protospace System. An additional developed feature of that 
system, which has not been explicitly demonstrated in presented examples, is 
integration of client applications of external developers. In shown projects, multiple 
“views” on the design are created, either by specialized interfaces, or by connecting 
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multiple applications to one project database. For this, presented systems, such as in 
the Paracity project, consist of different specialized modules (client applications). In 
reality, these modules need to perform much more complex tasks than in presented 
examples and it may not be feasible to develop them within one research group or 
small company. On the other hand, many commonly used commercial applications 
allow scriptable connections to external servers and/or connectivity to their APIs. In 
this way those applications could replace selected modules of proposed systems. 
Several solutions were tested and results are promising. 

However, amount of data being exchanged increases as the system approaches 
real-life applications and with each additional module being introduced. For this H.C. 
Friedrich has introduced a XiGraph [11] data structure and protocol concept, which 
has the potential to become an additional layer of the system, mapping and controlling 
all connected parameters, allowing for multiple databases to be integrated along with 
a possibility of flexible connectivity between modules, evolving throughout the 
project. XiGraph protocol supports flexible creation of dynamic connections and 
dependencies between data sets as well as additionally solves potential conflicts 
between applications when simultaneously editing same project data. 

The development of Protospace system has been put on hold as a result of the 
disastrous fire of the Faculty of Architecture in Delft, on May 2008. The project has 
been recently resumed with new hopes for further developments. 

References 

1. Hopkins, L.D.: Urban Development: The Logic of Making Plans, 1st edn. Island Press 
(2001) 

2. Batty, M.: Cities and Complexity: Understanding Cities with Cellular Automata, Agent-
Based Models, and Fractals. The MIT Press, Cambridge (2007) 

3. Portugali, J.: Complex Artificial Environments: Simulation, Cognition and VR in the 
Study and Planning of Cities, 1st edn. Springer, Heidelberg (2006) 

4. Wilson, J., Stewart Fotheringham, A.: The Handbook of Geographic Information Science. 
Wiley-Blackwell, Chichester (2007) 

5. Power, D.J.: Brief History of Decision Support Systems (DSSResources.COM, World 
Wide Web), http://DSSResources.COM/history/dsshistory.html, 
version 4.0 (March 10, 2007)  

6. Oosterhuis, K., et al.: Protospace Software. In: Second International Conference World of 
Construction Project Management, presented at the Second International Conference 
World of Construction Project Management. TU Delft, Delft (2007). 
http://www.wcpm2007.nl/ 

7. Kilian, A.: Design Exploration through Bidirectional Modeling of Constraints. MIT Press, 
Cambridge (2006), 
http://www.designexplorer.net/newscreens/phd2006/index.html 

8. Reynolds, C.: Flocks, Herds, and Schools: A Distributed Behavioral Model. Computer 
Graphics 21(4); SIGGRAPH ’87 Conference Proceedings (1987) 

9. Google Earth, http://earth.google.com/ 
10. Jaskiewicz, T.: Paracity – A Digital Urban Design Process. In: Game Set And Match II. 

On Computer Games, Advanced Geometries, and Digital Technologies. Episode 
Publishers, Delft (2006) 

11. Oosterhuis, et al.: Protospace Software 


	Complex Multiplayer Urban Design System – Concept and Case Studies
	Introduction
	Approach Strategy
	System Vision
	Case Studies
	Paracity Project
	Protospace Demo 1.2
	751 Project
	A2 Design Studio

	Conclusion
	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




