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Copyright Message 

Information in this document, including URL and other Internet Web site references, is subject 

to change without notice. The Carbon Project may have patents, patent applications, 

trademarks, copyrights, or other intellectual property rights covering subject matter in this 

document. Except as expressly provided in any written license agreement from The Carbon 

Project, the furnishing of this document does not give you any license to these patents, 

trademarks, copyrights, or other intellectual property. 

 

© 2004-2009 Carbon Project, Inc. All rights reserved. 

 

The Carbon Project, CarbonTools, CarbonTools PRO, CarbonCloud and Geosocial Networking are 

trademarks or registered trademarks of Carbon Project, Inc.  

 

The names of actual companies and products mentioned herein may be the trademarks of their 

respective owners. 
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1. About The Carbon Project 
The Carbon Project® (www.TheCarbonProject.com) is an innovative, high-energy software and 

technology company, specializing in mapping, geospatial interoperability and geosocial solutions. Our 

company serves geospatial professionals, software developers, government agencies and businesses 

that develop mapping solutions or use geospatial data from many sources.  

The Carbon Project develops mapping software solutions for government and commercial purposes. Our 

core clientele is in the Defense and Intelligence, Environmental and Infrastructure market sectors. Our 

customers include the US Department of Defense (DoD), Army Corps of Engineers, UK Ministry of 

Defence (UK MOD), National Geospatial Intelligence Agency (NGA), Joint Forces Command, United 

States Geological Survey (USGS), British Geological Survey, /ŀƴŀŘŀΩǎ DŜƻ/ƻƴƴŜŎǘƛƻƴǎ, defense 

integrators including BAE Systems, SRA International, and Lockheed Martin and more.  

hǳǊ ŎƻǊŜ ǎǳƛǘŜ ƻŦ ǇǊƻŘǳŎǘǎ ƛƴŎƭǳŘŜǎ /ŀǊōƻƴ¢ƻƻƭǎϰ twhΣ /ŀǊōƻƴ!ǊŎϯ twhΣ ŀƴŘ Dŀƛŀϯ 9ȄǘŜƴŘŜǊǎΦ ¢ƘŜǎŜ 

software products are provided ΨƻŦŦ-the-ǎƘŜƭŦΩ to customers and users around the world. 

 

1.1. About CarbonTools PRO 
CarbonTools PRO (www.CarbonTools.com) is an extension to the Microsoft 

.NET Framework that supports advanced location content handling and 

sharing and is the foundation for the Gaia application. 

Based on the Source-Handler-Data® technology, CarbonTools PRO provides 

a unified framework for geospatial interoperability with an array of 

location content and services. This means Microsoft Bing Maps, Google 

Earth, OpenStreetMap, Yahoo! Maps, OGC SDI, GML, GMLsf, ESRI 

Shapefiles and more can be used in your open-geospatial .NET 

applications...seamlessly! 

With CarbonTools PRO, .NET developers can extend existing geospatial 

systems, including but not limited to Gaia, with new capabilities and 

content sources or build exciting new open-geospatial .NET applications. 

Furthermore, the package contains numerous code samples and extensive 

documentation, including the complete project and source code of the latest Gaia version. 

CarbonTools PRO is now available and includes many new features to support your open-geospatial .NET 

development projects. 

  

http://www.thecarbonproject.com/
http://www.carbontools.com/
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2. Introduction 
Gaia® is a platform designed for advanced geospatial needs. Based on the CarbonTools PRO open-

geospatial development toolkit, this viewer can access an array of geospatial sources such as the Open 

Geospatial Consortium (OGC) Web Mapping Service (WMS), Web Map Tile Service (WMTS), Web 

Coverage Service (WCS), and Web Feature Service (WFS), commercial services such as Microsoft Bing 

Maps, and Yahoo! Maps, not for profit services from OpenStreetMap (OSM), as well as file formats such 

as ESRI Shapefiles, Google Earth KML/KMZ, DXF, MIF and Geography Markup Language (GML).  

With Gaia you can use geospatial content from different sources and overlay them into a single map 

view, with each layer individually configured and styled. The Gaia multi-layer view allows seamless use 

of multiple layers of different types. Panning, zooming and other mapping tools provide a fast and 

convenient tool for browsing the map. Gaia uses dynamic caching of content to memory, providing 

enhanced mapping performance. 

Gaia offers the best available OGC compatibility and content support with robust multi-vendor access. 

Through the powerful Geography Markup Language (GML) parsing capabilities of CarbonTools PRO, Gaia 

provides support to these open specifications. Gaia also supports schema validation of GML for deep 

and complex GML variations as well as quick parsers optimized for the best performance when using 

common GML profiles. In addition, the sophisticated rendering and symbology engine allows robust 

styling of the GML layers. 

The Symbology and Rendering engine of CarbonTools PRO allows for a more meaningful and informative 

features presentation. Styling options are extensive and the composed styling of the data is preserved 

within saved sessions. 

You may also add your own mapping annotation in the form of geospatial notes. User generated notes 

can be uniquely styled; they may contain textual information as well as an embedded picture. Gaia also 

supports geo-tagged (EXIF) images that can be automatically placed on the map using the spatial 

location embedded in the picture. 

With Gaia you may save, import and load Geospatial Session Files (GSF) seamlessly. These files can be 

shared with most CarbonTools PRO based applications. GSF stores the cached content, source 

information as well as the styling and layer configuration. With Gaia you can use the GSF even when no 

internet connection is available; Gaia uses the loaded cached data offline and refreshes it when a 

connection becomes available again. 

Gaia is also a highly extendable platform. Its open Extenders API offers developers a way to use .NET and 

CarbonTools PRO to enhance and transform Gaia with new operations and functionality. Extenders are 

easy to develop and install and have limitless possibilities. 
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3. Installation 

3.1. System Requirements 
Á Windows 2000/2003/XP/Vista/Windows 7 

Á Microsoft .NET 2.0 or later  

Á Windows installer (usually built-in in Windows) 

 Tip: The Microsoft .NET Framework 2.0 can be installed and run side-by-
side with other .NET Framework versions. There is no need to uninstall any 
versions (e.g. .NET 3.x) when installing the required version. 

 

3.2. Installing the Application 
To install Gaia simply run the Gaia3Setup.msi file (Microsoft Installer type file) and follow the onscreen 

instructions. When the installation process is finished a shortcut will be created on the desktop and 

ŀƴƻǘƘŜǊ ǿƛƭƭ ōŜ ŀŘŘŜŘ ǘƻ ǘƘŜ άGaia 3έ ŦƻƭŘŜǊ ƛƴ ǘƘŜ ǳǎŜǊΩǎ tǊƻƎǊŀƳǎ ƭƛǎt. 

Installing Gaia will associate the following extensions with this application: 

GML Geography Markup Language. GML may be used from local files with Gaia. 

GSF 

Geospatial Session File. This file includes a complete session in Gaia, including 

access connections, settings, styling and any cached data. These files can be used 

from any CarbonTools PRO based application. 
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4. Using Gaia 
 

 

Figure 1 ς main Gaia view 

The Gaia main view (Figure 1) contains six general sections: 

1. Main menu 

2. Map layers panel 

3. My notes panel 

4. Tools toolbars (tools can be docked anywhere around the map) 

5. Location bookmarks toolbar 

6. Map view (shows the splash image if no map layers are set) 

7. Status bar 

8. Feature layers symbols legend 
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4.1. Supported Geospatial Services and File Formats 
Gaia supports the following services and file types: 

Services 

ü Web Map Server (WMS) 

ü Web Map Tile Service (WMTS)  

ü Web Feature Service (WFS) ς including WFS-G (Gazetteer) 

ü Web Coverage Service (WCS) 

ü Bing Maps 

ü Yahoo! Maps 

ü OpenStreetMap (OSM) tiles at home services. 

File Formats 

ü Geography Markup Language (GML) ς GML L0, GML L1, GML 2, GML 3.1, GML 3.2 

ü ESRI Shape Files (*.shp) 

ü MapInfo Files (*.mif) 

ü Autodesk Files (*.dxf) 

ü Google Earth (*.kml, *.kmz) 

ü Geo-tagged EXIF imagery (used in notes) 

 

 Note: Various Extenders (see page 35 for more information about Gaia 
Extenders) can enhance the platform with new formats and services as 
needed. For example, The Carbon Project demonstrated during the OGC 
Web Services 6 (OWS-6) testbed Extenders for the aviation oriented 
spatiotemporal AIXM 5 format and the weather oriented WXXM format. 

 

  



 

  Dŀƛŀ ¦ǎŜǊΩǎ DǳƛŘŜ ϊ 10 

4.2. Main Menu 
 

 

The main menu has four categories: 

File  ς Save, load and other operations related to the current session. 

View  ς View the messages log and control several visual display properties. 

Tools  ς Map tools and configuration settings.  

Help  ς Redirect to online information such as this user guide and online video tutorials. 

 Note: When opening the messages log a new Log file is created in the Gaia 
work folder. The saved log is opened using DŀƛŀΩǎ ǘŜȄǘ ǊŜŀŘŜǊ ŘƛŀƭƻƎ. 

 Tip: Some menu items have a keyboard shortcut, e.g. to save the current 
GSF simply press CTRL+S, add new layer with CTRL+A. 

4.2.1. Saving and Loading Geospatial Session Files (GSF) 

To save and load work sessions or partial sessions (e.g. exporting the layers without the notes) Gaia uses 

the CarbonTools PRO Geospatial Session File (GSF) format (see www.CarbonTools.com).  This format 

allows the preservation of the data and the way it is handled and rendered. This means the GSF files not 

only includes all cached data (features, raster and tiles) but also the information on how to access and 

process it (e.g. using a layer from a Web Feature Server) and how to display it with the set symbology 

preferences (page 30). 

This mechanism allows you to use Gaia offline and online seamlessly. It also allows map collaboration 

with other Gaia users and other CarbonTools PRO based applications by sharing GSF files.  

 

http://www.carbontools.com/
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 Note: For security reasons user authentication is not preserved in a GSF. 
When loading a session that includes secured services you must use the 
Security tab in the layer properties (page 33) to set the user name and 
password.  

 Note: CarbonTools PRO uses .NET serialization and compression in order to 
preserve sessions. 

4.2.2. File Menu Item Options 

In addition to a full session save and load you may export and import partial views of the session using 

the Export and Import commands under the File menu item (Figure 2).  

The following options are available: 

ü άNewέ ς Start a new session. Empty all notes and layers. 

ü άOpenέ ς Open a new GSF, replacing the current one. 

ü άImport GSFέ ς Open a new GSF and append the layers and notes to the current session. 

ü άRecent Gaia Sessionsέ ς A list of recent sessions used by Gaia. 

ü άSave GSFέ ς Save the current session using the file name it was opened with. 

ü άSave GSF Asέ ς Save the GSF using a new file name.  

ü άExport Layers without  Notes to GSFέ ς Save the current session layers excluding the notes. 

ü άExport My Notes to GSFέ ς Save the notes to a GSF excluding the layers. 

ü άExport Current View to Imageέ ς Export the current map view to an image file in common 

imagery formats (PNG, JPG, TIF, etc.). 

ü άPrintέ ς Print the current session view. 

ü άPrint Previewέ ς A simple print preview tool. 

ü άExtendersέ ς Extender modules manager (for more about Gaia Extenders see page 35). 

ü άExitέ - Close the application. 
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Figure 2 - Under the File menu item there are several options on how to save and load sessions 

 

 Tip: When exporting a GSF all internally cached data is preserved. 
Performing a Refresh on the view may clear out some irrelevant cached 
content and reduce the GSF file size. In addition, switching map type on 
Bing Maps or Yahoo Maps will clear any preserved tiles and add only tiles 
relevant to the current view location and zoom. Therefore, switching to 
another style and back may remove unused tiles and reduce the overall GSF 
file size. Alternatively, the number of tiles cached can be reduced from the 
default 1000 (this can be done in the άAdd Layerέ dialog, see page 23). 
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4.3. Map Layers Panel 
The layers added to the map view are managed in the Map Layers panel (Figure 3). Each layer is 

represented by a rectangular container that displays a thumbnail image and the name of the layer. The 

order in which the layers are drawn on the map view is determined according to the order of the layers 

in this panel. The bottom-most layer item represents the layer that is rendered first and the top most 

layer item represents the layer that is rendered last.  

Right-clicking in a layer container will open a context sensitive menu that allows operations specific to 

that layer type. The options provided by this menu depend on the type of layer, for example a Microsoft 

Bing (Virtual Earth) layer will allow changing the map style to Roads, Aerial or Hybrid map. Most layers 

will offer a Properties option which opens the Layer Properties form and provides various settings and 

configurations regarding the corresponding map layer (page 26). The context-menu also allows removal 

of the layer from the map or removal of all layers in the container. 

 Note: To change the order of layers simply use your mouse to drag and 
drop a selected layer item anywhere in the layers container panel. 

Each layer container has a checkbox that allows turning on or off the layer view in the map. Checking 

and un-checking the visibility box for a layer will have an immediate result on the map view with no 

ƴŜŜŘ ǘƻ ǊŜŦǊŜǎƘ ǘƘŜ ƳŀǇΩǎ ŎƻƴǘŜƴǘΦ 

Most layers also allow the opening of the Properties dialog by double clicking on the layer name. Double 

clicking on the symbol thumbnail of feature type layers will open the Symbol Selector dialog. 

 Note: A layer that is checked off will not be available for selection in the 
Identify dialog when using the identify map-tool. 
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1. Add layer  ς  Click to open the άAdd Layerέ form (alternatively use CTRL+A). 

2. Layer name  ς  Shows the name of the layer (file name, feature type, vendor etc.) 

3. Thumbnail   ς  Geometry symbol or map thumbnail view. If layer is from a WMS  
  the image will show a thumbnail of the map, features will show  
  the default symbol used by the layer. Double clicking will open the 
  symbol selection dialog. 

4. Visibility  ς  A check box that represents whether the layer is drawn on the  
  map. 

 Tip: For feature based layers (e.g. Shapefiles, KML etc.) double-click on the 
symbol preview to open a quick symbol selection dialog. However, if the 
layer is not drawn using the simple renderer, this may not directly affect 
the styling. For example, a KML file is automatically rendered using άStyled 
Rendererέ. 

  

Figure 3 ς The Map Layers panel 
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4.4. My Notes Panel 
The My Notes panel shows all the notes entered in the session. Similar to the Map Layers panel, each 

note is represented by a rectangular container. The context-menu of a note allows you to center the 

map to the note location, edit or delete the note. 

On the title bar of the panel a 3-state button allows a quick change in the visibility of all the notes in the 

map: 

 Show all notes  

 Show just the notes point symbol 

 Hide all notes 

 Tip: To open or close individual notes, double-ŎƭƛŎƪ ƻƴ ǘƘŜ ƴƻǘŜΩǎ ōƻŘy or 
thumbnail in the map view while in Pan Mode. 

 

Figure 4 ς A geo-tagged image used to with a note 
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4.5. Toolbars 

 

Many of the map functionalities are provided using the quick access toolbars. Three toolbars provide 

map tools, note tools and session saving and loading. 

Toolbar: Map Tools 

 Zoom in (click on the map, or drag the mouse to set a zoom-to box) 

 Zoom out (click on the map, or drag the mouse to set a zoom-out box) 

 Pan (press left-button on the map and drag the mouse) 

 Go to previous region 

 Go to next region 

 Click on the map to get information about the location from each visible layer 

 Zoom to world (the combined maximum extent of all shown layers) 

 Refresh data of all layers 

Toolbar: Notes Tools 

 Click on a note on the map and drag it to a new location 

 Click on the map to create a new note 

 Click on a note on the map to edit its content 

 Click on a note on the map to delete it 

Toolbar: Session Files Tools 

 Open a new Geospatial Session File (GSF) 

 Save current session to Geospatial Session File (GSF) 
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4.6. Bookmarks Toolbar 
The location bookmarks toolbar allows preserving locations browsed in Gaia and quickly accessing these 

locations with a one-click operation. A preserved location is recorded according to the currently viewed 

region. Therefore recalling a bookmark will return the view to the exact region, including the zoom level 

and bounding box.  

To set a location bookmark simply click the άProgramέ button (shown as the άPέ button). The six 

bookmark buttons will change color to red (previously set buttons will have a lighter shade).  Select the 

button to represent the currently viewed region, the button will turn green. Clicking on that button will 

now set the map to the programmed location. 

 Note: The bookmarks are session neutral. They are preserved and 
maintained as part of the application configuration and do not change with 
different GSF sessions. 

 Tip: You can dock the bookmarks toolbar on any of the toolbar containers 
(top, bottom, left or right of the map). The tool bar will change from 
vertical to horizontal view accordingly.  

 

Figure 5 - Various states of the Location Bookmarks toolbar 

 

  














































