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INTRODUCTION 
In GIS solutions, the importance of visual identification of geographic data is impossible to ignore 

(Open Geospatial Consortium, 2007) (Open Geospatial Consortium, 2006). Compared to solutions 
that visualize raw data, GIS applications have the ability to display geographic data in different ways 
depending on their thematic attributes. Within the community of GIS application users, the ability to 
control detailed graphical representation of geographic objects is of great importance. Therefore, it is 
important for categorized geographic data to be depicted in as legible form as possible. One of the 
ways to achieve this is to integrate graphic semiotics into vector information. This can be performed 
by applying styles to both object being visualized on the map and the map itself. One of the ways to 
define the styling rules that will be used to display geographic objects is the usage of language 
developed for this purpose (Baer, 2003) (Schnabel and Hurni, 2007) (Kovačević et al., 2009) 
(Mathiak et al., 2004) (Tennakoon, 2003).  
 

Some of the widely spread languages used for creation of styles are implementations of 
specifications proposed by Open Geospatial Consortium (OGC). OGC proposed Styled Layer 
Descriptor (SLD) language (Open Geospatial Consortium, 2007) which was used to develop 
Symbology Encoding (SE) language (Open Geospatial Consortium, 2006). As the most of styling 
languages, both styling languages are XML-based languages which can lead to difficulties in users 
understanding the styling documents.  What would be helpful in these situations is the existence of a 
set of predefined, on-line available, easy-to-understand styles, i.e. styling documents (Maldonado et 
al., 2006). This set would help users in understanding rules used for development of styling 
documents. If possible, generated styling documents should be available for further modification and 
usage. Styling documents set should be coupled with document editor that would follow styling rules 
and aid development of styling documents. In this paper we will present a solution that meets all 
previously enumerated demands. It consists of repository and editor of styling documents developed 
using Symbology Encoding styling language.  

SYMBOLOGY ENCODING REPOSITORY SERVICE 
  Symbology Encoding Repository is implemented as an on-line service. Repository capabilities are 
defined through ISERService interface shown in Figure 1.  
 

 

Figure 1: ISERService interface 
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This service provides users with ability to create, update and delete Symbology Encoding 
documents, create and delete repository users, and grant and revoke privileges upon owned 
Symbology Encoding documents.  
 

Symbology Encoding Repository functionalities can be divided into two groups: 
1. Symbology Encoding document manipulation functionalities: Create Style, Edit Style, Delete 

Style, Use Available Rule Elements and Save Style  
2. Repository users and privileges manipulation functionalities: Login, View all users, View granted 

privileges for styles, Edit and save privileges for styles 
 

 

Figure 2: Basic classes of Symbology Encoding repository 
SEStyle, SELayer and SEUser, shown in Figure 2, are the basic classes that contain information 

necessary for repository functioning. SEStyle class captures information about the style stored in the 
database and is responsible for creating Symbology Encoding document on the file system. SELayer 
class contains all information for a particular layer. SEUser contains data about repository users. 
  
  Symbology Encoding Repository uses Postgre RDBMS, namely PostGIS. Repository database 
schema is shown in Figure 3 and consists of the following tables: User, Role and Style. 

 

 

Figure 3: Repository database schema 
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SYMBOLOGY ENCODING DOCUMENT EDITOR (SEEDITOR) 
  Both Symbology Encoding repository service and the underlying database are used by Symbology 
Encoding document Editor (SEEditor). SEEditor allows users to visually create and edit SE 
documents. SEEditor uses separate controls for each type of geometry of the data layer that new style 
is created for. SEEditor uses three separate controls for three types of geometry supported in PostGIS 
RDBMS: 

• SEEditor_LineSymbolizer control – Used for development of styles for 
MULTILINESTRING geometry layers.  

• SEEditor_PolygonSymbolizer control – Used for development of styles for 
MULTIPOLYGON geometry layers.  

• SEEditor_PointSymbolizer control – Used for development of styles for MULTIPOINT 
geometry layers.  

   
  Since SE Graphic element may occur multiple times within a single Symbology Encoding 
document, special control was developed for this element – SEEditor_Graphic. Created Graphic 
element may have only one Graphic element inside its Fill and Stroke elements. SEEditor enables 
development of Graphic elements for LegendGraphic, Stroke, Fill and Halo SE elements.  
 

Symbology Encoding Editor has two types of users: Registered user and Administrator. The main 
page of SEEditor is shown in Figure 4. This page is the login page of the repository. If the user is not 
registered, it is possible to create account for repository access. 
 

 

Figure 4: Repository main page 
  After successful registration, SEEditor main page will be displayed to user, as shown in Figure 5. If 
the user has administrator role, all available styles from repository will be shown in the style tree on 
the left – each layer is shown in a tree node. Styles that were created for a particular layer are 
displayed as a child node of the layer node. Styles created by the currently logged in user are 
emphasizes by being marked in bold font (Figure 6).  
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Figure 5: Repository and SEEditor appearance after successful login  
 
  If the user does not have administrator role, style tree will display only the styles that are available 
for reading. Privileges for each of the styles are shown on the right from each style node (Figure 6). 
Registered user who does not have administrator role can change the privileges only for styles he 
created (Figure 7). Registered users with no administrator privileges can edit styles that have editing 
privileges upon.  

 

a)                           b) 

Figure 6: Repository layer tree when a) administrator has logged in b) registered user has logged in 
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    a)   b) 

Figure 7: Repository privileges for a) administrator b) registered user  
 

Basic SEEditor Repository functionalities are: Create new style, Update style, Save style, Delete 
style, Export style and Change style privileges. 

CONCLUSION AND FUTURE WORK 
If Symbology Encoding was chosen as a styling language for creating styling documents, solution 

presented in this paper could solve a significant part of the problems considering visualization of 
geographic objects. In the future, users will be provided with the ability to create styles for geographic 
data that is stored in any relational DBMS that has an extension for the storage of geographic data. 

REFERENCES 
Baer H.R. (2003) iMap Documentation. Institute of Cartography, ETH Zurich, Zurich, 

http://www.ika.ethz.ch/statlas/imap/index.htm 

Kovačević M., Milosavljević A., Rančić D. (2009) Implementing Complex Polylines for use in GIS, 
ICEST 2009, 25-27 June, Veliko Tarnovo, Bulgaria 

Maldonado A., Bernabé M.A., Manso M.A., Muñoz M.C., Manrique M. (2006) STYLEDCAT: 
Definition of a SLD Catalogue, 12th EC-GI & GIS Workshop, 21-23 June, Insbruk, Austria 

Mathiak B., Kupfer A., Neumann K. (2004) Using XML languages for modeling and Web-
visualization of geographic legacy data, GeoInfo, Campos do Jordão. Sociedade Brasileira de 
Computação  

Open Geospatial Consortium, Inc. (2006) OpenGIS Symbology Encoding Implementation 
Specification, 05-077r4, Version 1.1.0, http://www.opengeospatial.org/standards/symbol 

Open Geospatial Consortium, Inc. (2007) OpenGIS Styled Layer Descriptor Profile of the Web Map 
Service Implementation Specification, 05-078r4, Version 1.1.0 

Schnabel O., Hurni L. (2007) Diagram Markup Language - A New Model for Symbolization in 
Internet Maps, Proceedings of the International Cartographic Conference, Theme 12, Oral 2, 
Moscow 

Tennakoon W.T.M.S.B. (2003) Visualization of GML data using XSLT, Msc Thesis, ITC, Emschede, 
60 pp., http://www.itc.nl/library/papers_2003/msc/gim/tennakoon.pdf 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

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


