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Abstract 
People assign context to space by defining places. Formalizing place enables digital systems 

to provide a human-centred representation of the geographical world. In this paper we 

propose a multi-dimensional definition of place including spatial properties, composition and 

functionality. These dimensions define place as a set of functions, which entail a spatial 

structure expressed in patterns of spatial descriptions. Relying on this model, it is possible to 

define places as space infused with functional context by converting geometries to 

interrelated components that support certain functions. 

1. Introduction 

There is a long standing conflict between the representation of the geographical world, as it is 

depicted in the digital and the human world. On the one hand, digital systems understand and 

analyse space, whereas on the other hand, people perceive and refer to places. Attempting to 

reconcile these disparate views requires methods that represent the vague and individual-

driven concept of place in the rigid and strict formulations of space, and vice versa. 

There have been attempts to soften these sharp differences guided by Tuan’s definition of 

place as “space infused with human meaning” (Tuan 1977). There are two general directions 

in defining the notion of place, either by infusing spatial representations with semantics or by 

projecting semantics on space.  

A leading approach of augmenting space with semantics is the objectification of space 

(Smith and Mark 2003). According to this, spatial structures are converted into sophisticated 

objects with ascribed properties, attributing a context to them. 

In the opposite way, digital gazetteers (Goodchild 2011) offer a linkage between place 

names and semantics to spatiotemporal footprints. Finally, the affordance-based model of 

place (Jordan et al. 1998) focuses on annotating space with context derived from people’s 

actions. Particularly, space, expressed as a set of affordances, is imbued with meaning 

expressing the ability to serve human intentionality on achieving a final goal. 

Most of the aforementioned methods do not fully utilize the expressive power of place. 

The first two methods associate space with semantics, although it does not always define a 

human context. On the other hand, the affordance-based model approximates a context; 

however, affordances provide limited and individual-driven knowledge, defining whether 

space affords a final goal, which impedes the model’s operationalization.  

We propose an alternative approach of defining place, adopting the concept of functions 

and considering that place is space that supports certain functionality. In this way, 

operationalization is achievable because functions provide an understanding of how and why 

places operate given a set of properties, avoiding questions of spatial perception. To illustrate 

this, consider the following example. Suppose we have access to an urban map either without 

annotations or ones that are incomprehensible due to language barriers. Would it be possible 

to define the potential location of a shopping centre, using exclusively lines and polygons? 

Answering this would require to interrelate the spatial organization of places with their 

functionality. 
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2. Defining Place 

2.1 Background 

Place is a product of human thinking, consequently, it can be rightfully considered as an 

object of discourse, as it was developed by (Couclelis 2010). An object of discourse is 

whatever we can talk about, regardless of its nature. Four main dimensions describe an object 

of discourse. The formal dimension focuses on the properties that determine the object’s 

category. The constitutive dimension analyses the composition of the object in terms of 

associated parts (material or abstract). The agentive dimension identifies the functions of the 

object relative to a final goal. Finally, the telic dimension refers to the reasons of the object’s 

existence. 

Each dimension reveals a semantic resolution level, as it is derived from the semantic 

contraction process (Couclelis 2010), outlining what is possible to say about the object under 

consideration. With respect to the notion of place, the derived semantic levels describe its 

categorization, composition, function and purpose, respectively. Considering that place can 

be projected on space, the aforementioned levels can be extended with even more coarse-

grained semantics, revealing low cognition descriptions such as clarification, perception or 

even awareness. The aforementioned layers can be viewed as a gradual description of the 

“platial” structure, from spatial existence and properties to more complicated notions, such as 

intentionality. 

2.1 Function-based Place 

Relying on the aforementioned set up of semantic layers we propose a model of place that 

conforms to the following assumptions. First, our model represents only places that exist in 

the real world. Second, our approach focuses only on places marked by human intervention 

and designed for certain goals. Third, we only consider those semantic levels whose 

information is gained through cognitive process, skipping primitive steps such as perception 

and awareness of existence.  

We propose a multi-faceted definition of place incorporating the dimensions of spatial 

properties, composition and functions. The dimension of spatial properties reflects the 

semantic level of classification, describing place as a set of properties (e.g. geometries). The 

dimension of composition illustrates the constitution level, representing the spatial 

organization of a place as a composite object formed by simple interrelated components. 

Finally, the functional perspective points to the semantic level of functions that provides a 

sense of context by depicting the set of operations that the place supports. 

We assume that place is space infused with functionality. The underlying functions 

suggest a context by describing how a place operates based on its spatial structure. The 

unique feature of the functional perspective is the implied objectiveness that stems from the 

dimension of composition. Particularly, it is considered a blueprint of place; it describes how 

the spatial objects that form a place should be organized in order to enable a desired function. 

This emphasizes the crucial difference between affordances and functions. Affordances refer 

to individual perceptions, giving answers on whether an operation can be provided by a place 

or not. On the contrary, functions driven by the composition process justify why a place 

supports a specific operation, in terms of strict spatial rules. For instance, in order for an 

industrial area to be functional, it has to comply with a set of standards. These standards are 

not products that support affordances, such as characteristics that allow an area to be 

perceived as industrial. Instead they are strict rules, such as topology, inclusion, and so on, 

introduced by urban planners and architects, which suggest a spatial design plan that will 

make an area to operate as industry. The lack of functions’ subjectivity facilitates 

formalization, precision and a degree of inter-subjectivity. It is worth noting that there are 
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additional perspectives that determine the context of place, such as purposes, feelings or 

meaning. However, these are out of the scope of the work presented in this paper, but 

constitute future developments of our approach, as mentioned in the next section. 

A place can provide several functions. With respect to the motivating example, a 

shopping center mainly facilitates shopping and allows re-supplying operations, while it 

might also provide leisure facilities. Based on our model, we propose that a set of functions, 

which are supported by a certain type of place, composes a functional class. This class 

categorizes places according to their major and minor functions, forming its functionality. 

In order for the proposed model of place to support domain independence, its 

formalization should be flexible, reusable and extensible. An inspiring solution is the 

ontology design pattern (Gangemi 2005), which introduces the model of place as a self-

contained building block able to be integrated into other ontologies. As stated by Gangemi 

(2005), an ontology pattern is discovered and refined through a set of competency questions. 

In our case, these questions should indicatively focus on function-based search of places, 

semantic annotation, reasoning, and so on. The complete definition of the ontological design 

pattern is currently under preparation. An initial version of the model of place is shown in 

Figure 1. 

 

 
Figure 1. Function-based model of Place. 

 

In the sequel, we provide an example of spatial design and function-based search of place 

that illustrates the operationalization of the proposed model. Spatial design is the process of 

defining an archetypal composition and hence a set of spatial properties, which shape a 

spatial pattern based on a set of functions. Based on our motivating example, the shopping 

center should be located away from unpleasant industrial areas and close to major roads, 

facilitating re-supplying operations. Furthermore, it should occupy a minimum profitable 

space that allows shoppers to move freely and also provides separate places for its re-supply 

operations. Optionally, it should include a parking area along with other facilities such as 

restaurants and cinemas that attract customers.  

Rule sets such as the aforementioned one suggest archetypal compositions for places that 

are described by the corresponding functional class. Such compositions reveal spatial patterns 

by analyzing the comprised components and their associations into geometries and hence 

spatial properties, as shown in Figure 2a. Having obtained these spatial patterns we can 

answer the question of the motivating example as follows. Space can be infused with a 

functional context by converting spatial properties to interrelated components that conform to 

a composition, which supports shopping center’s functionality, as shown in Figure 2b. 

GIScience 2016 Short Paper Proceedings

250



 
Figure 2. Interrelating functions and space. 

3. Conclusions and Future work 

In this work we provide an ontological model of place, based on the notion of functions. We 

propose a multi-faceted definition of place including the dimensions of spatial properties, 

composition and functions. These dimensions define place as a set of functions that entail an 

archetypal spatial structure. This model introduces the extraction of spatial patterns of places 

and the infusion of space with a functional context by converting geometries to interrelated 

components that support certain functionalities.  

Future research includes the formalization of the proposed model by defining a 

representative ontological design pattern of place, and then evaluating its applicability on 

spatial design and function-based search. Additionally, we plan to extend the existing 

definition of place with the perspective of intentionality describing how places’ functionality 

serves humans’ purposes. Furthermore, we will also focus on the sentimental perspective 

describing how people associate places with emotions. The integration of these perspectives 

will provide insights on adding an element of subjectivity in the current definition of place.  

Acknowledgements 

The presented work is framed within the Doctoral College GIScience (DK W 1237N23), 

funded by the Austrian Science Fund (FWF). 

References 
Smith B, Mark, D M, 2003, Do mountains exist? Towards an ontology of landforms. In: Environment and 

Planning B: Planning and Design, 30(3):411-427 

Couclelis H, 2010, Ontologies of geographic information. International Journal of Geographical Information 

Science, 24(12):1785-1809. 

Goodchild M F, 2011, Communities, neighbourhoods, and health: expanding the boundaries of place, Springer, 

21-33. 

Jordan T, Raubal M, Gartrell B and Egenhofer M, 1998, An affordance-based model of place in GIS. In: 

Proceedings of the 8th International Symposium on Spatial Data Handling, 98:98-109. 

Tuan Y-F, 1977, Space and place: the perspective of experience. University of Minnesota Press. 

Gangemi A, 2005, Ontology design patterns for semantic web content. In: International semantic web 

conference. Springer, 262-276. 

GIScience 2016 Short Paper Proceedings

251


	Short Paper Cover
	GIScience2016-ShortPaperProceedings copy
	A novel method for probabilistic coverage estimation ofsensor networks based on 3D vector representation incomplex urban environments
	Multi-frequency segmentation of movement trajectories
	The Life Cycle of Volunteered Geographic Information(VGI) Contributors: the OpenStreetMap Example
	Spatiotemporal enabled Content-based Image Retrieval
	The use of high-resolution urban GIS data for a humanview of accessibility and transport equity
	Land Use Regression of Particulate Matter in Calgary,Canada
	Fast Computation of Continental-Sized Isochrones
	A Regional Approach for Modeling Dog Cancer Incidenceswith Regard to Different Reporting Practices
	An Ontological Analysis of Water Features
	Walk and Learn: An Empirical Framework for AssessingSpatial Knowledge Acquisition during Mobile Map Use
	Measuring Distance “As the Horse Runs”: Cross-ScaleComparison of Terrain-Based Metrics
	Using dynamic geospatial ontologies tosupport information extraction from big Earthobservation data sets
	Comparing digital traces of modern travellers to journeysof two 18th-19th century British poets
	A moan, a discursion into the visualisation of very largespatial data and some rubrics for identifying big questions
	Local variation in hedonic house price, Hanoi: a spatialanalysis of SQTO theory
	An Object Based Approach for Submarine CanyonIdentification from Surface Networks
	The Encyclopedia Gallica of Events(or Why Geographic Information Science is Not Like Physics)
	Characterizing Volunteered Geographic Information usingFuzzy Clustering
	Time-Geography in Four Dimensions:Potential Path Volumes around 3D Trajectories
	High Resolution, Multi-Year Compatible Dasymetric Modelsof US Population
	Context-sensitive spatiotemporal simulation modelfor movement
	Spatial Preposition Use in Indoor Scene Descriptions
	A comparative study of existing multi-scale maps: whatcontent at which scale?
	“The Ridge Went North”: Did the Observer Go as Well?Corpus-driven Investigation of Fictive Motion
	Stress Supports Spatial Knowledge Acquisition duringWayfinding with Mobile Maps
	Geodemographic travel to work flows into London, UK.
	Exploring the Structure of Contact Networks at MultipleScales
	Identifying Local Spatiotemporal Autocorrelation Patternsof Taxi Pick-ups and Drop-offs
	Flood damage in Italy:towards an assessment model of reconstruction costs
	What are the Probabilities of Land-Use Transitions?The Answer Depends on the Classification Method
	Semantically Refining the Groundwater Markup Language(GWML2) with the Help of a Reference Ontology
	Cartographical Visualization Information Transformations -Considering the Semantics and Semiotics of GIRepresentation
	Deriving Locational Reference through ImplicitInformation Retrieval
	Hybrid Indexing for Parallel Analysis of SpatiotemporalPoint Patterns
	Tweet Geolocation Error Estimation
	Understanding the Mapping Sequence of Online Volunteers inDisaster Response
	Travel Pattern Analysis from Trajectories Based onHierarchical Classification of Stays
	Similarity Measures for Network Time Prisms
	Applied CyberGIS in the Age of Complex Spatial HealthData
	Scalability in Participatory Planning:A comparison of online PPGIS methods with face-to-facemeetings
	Multi-resolution, pattern-based segmentation of very largeraster datasets
	Robust statistical approaches to enhance spatialautocorrelation
	Geospatial Internet of Things:Framework for fugitive Methane Gas Leaks Monitoring
	Understanding spatial patterns of biodiversity: Howsensitive is phylogenetic endemism to the randomisationmodel?
	Retrieving Indigenous Knowledge to a Digital Map: the Case of the TraditionalFarming System in a Hñahñu (Otomí) Community, Mexico
	A Field-Based Time Geography for Wildlife MovementAnalysis
	Multi-Scale Extraction of Regular Activity Patterns in Spatio-TemporalEvents Databases:A Study Using Geolocated Tweets from Central Mexico
	Deserts in the Deluge: TerraPopulus and Big Human-Environment Data
	Uber vs. Taxis: Event detection anddifferentiation in New York City
	Crowd-sorting: reducing bias in decision making throughconsensus generated crowdsourced spatial information
	Modeling Place as a Relationship between a Person and aLocation
	Shape and resolution: quantifying feature morphologychange due to coarsening spatial resolution using UAVbasedimages from vertical transects
	Spatializing Global Urban Extent:A Source Driven Approach
	A Dasymetric-Based Monte Carlo Simulation Approach tothe Probabilistic Analysis of Spatial Variables
	TerraEx – a GeoWeb app for world-wide content-basedsearch and distribution of elevation and landforms data
	Unsupervised Delineation of Urban Structure Types UsingHigh Resolution RGB Imagery
	Modelling Vague Shape Dynamic Phenomena from SensorNetwork data using a Decentralized Fuzzy Rule-BasedApproach
	Managing and Updating Geographical Data:Issues Along the Hierarchical Chain?
	Spatially situating remote users: An examination of immersivetechnology on presence and team participation
	A Closer Examination of Spatial-Filter-Based Local Models
	A Function-based model of Place
	Dynamic Optimization of Phenomena Mapping in GIS
	A spatial mixture model to account for riskdiscontinuities: Analyzing attempted suicide in WaterlooRegion, Ontario
	Comparing Geospatial Ontologies with IndigenousConceptualizations of Time
	Deriving Hospital Catchment Areas from Mobile PhoneData
	Space-Time Topological Graphs
	Assessing the Reliability of Geospatial Data in GeographicInformation Systems
	A Multidirectional Optimal Ecotope-Based Algorithm toDelineate a Commuter Shed
	Privacy Considerations for Duplicate Points in MaskedGeodata
	Context Awareness in Similarity Measurements ofTrajectories
	Toward A Location Based Service for Assessing andRecommending Landscape Views
	Can we use OpenStreetMap POIs for the Evaluation ofUrban Accessibility?
	Community and Copyright: The Building of an OpenGISData Repository in Buffalo, NY
	A 3D Virtual Environment for Spatio-Temporal Analysis:Theoretical Approach, Proof of Concept, and User Study
	Extracting Accurate Building Information from Off-NadirVHR Images
	A Density-Based Spatial Flow Cluster Detection Method
	A Geospatial Service-oriented Architecture for RealizingSpatial Data Infrastructure
	An Algorithm for Empirically Informed Random TrajectoryGeneration Between Two Endpoints
	Crowd Sensing System for Public Participation
	Curating Transient Population in Urban Dynamics System
	Searching for Common Ground (Again)
	Refugee Spatial Awareness: Evidence from Za’atari
	Machine Learning on Spark for the Optimal IDW-basedSpatiotemporal Interpolation
	Spatial accuracy measures of soft classification in landcover
	Assessing Spatiotemporal Agreement between Multi-Temporal Built-up Land Layers and Integrated Cadastraland Building Data
	The Cognitive Aspect of Place Properties
	Spatial Data Considerations for a Trauma Transport SpatialDecision Support System
	Pedestrian Navigation Aids, Spatial Knowledge andWalkability
	Characterizing place: an empirical comparison betweenuser-generated content and free-listing data
	Outlier Detection in OpenStreetMap Data using the RandomForest Algorithm
	Constructing a Routable Transit Network from a Real-timeVehicle Location Feed
	A Multistart Heuristic Approach to Spatial AggregationProblems
	A Principal Curve-based method for Geospatial DataSmoothing
	A Data-Driven Approach for Detecting and QuantifyingModeling Biases in Geo-Ontologies Using a Discrepancy Index
	Location Optimization of Fire Stations: Trade-off betweenAccessibility and Service Coverage
	Using GPS-enabled mobile phones to characterizeindividuals’ activity patterns for epidemiology applications
	Study on the Effects of Human Intention on Spatial Data Quality
	Semi-parametric Geographically Weighted Regression (SGWR):a Case Study on Invasive Plant Species Distribution inSubtropical Nepal
	Accessing Distributed WFS Data Through ARDF Query Interface
	Predicting Influenza Dynamics using a Deep LearningApproach
	Which Kobani? A Case Study on the Role of Spatial Statisticsand Semantics for Coreference Resolution Across Gazetteers
	Building Consistent Multi-temporal Population Data at FineResolution through Spatially Refined Areal Interpolation



<<
  /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



<<
  /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




