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ABSTRACT

The mightiness and range of knowledge that is integrated into ontologies is immense. Previous implementations of ontology visualizations are not capable of handling those enormous amounts of information and presenting them to all interested groups equally satisfying. However, especially in eParticipation it is essential to make information available to a lot of different groups and actors with various knowledge and background. Therefore knowledge presentation and navigation have to break fresh ground in the domain of ontologies.
Ontologies are able to structure and dimension huge amounts of information. To keep track of this vast quantity of knowledge, visualizations are used in ontology applications of many kinds (Wang, Parsia, 2006). Most commonly visualizations are implemented or provided as plug-ins for various ontology modeling and editing software, e.g. Jambalaya for Protégé, OntoViz or TGVizTab (Xiong et al, 2006). Modeling and editing of ontologies require certain kinds of interaction. Besides creating and adapting classes and relations, search and browsing (resp. navigation) are two important tasks when handling ontologies. During browsing of hierarchal structures it is favorable to get an overview of the buildup at a glance. Therefore navigation is very close connected to visualization. 
Challenge of ontology visualization for the citizen

As dissemination of knowledge is one of the main goals of demo-net it is important to find proper ways of publishing the eParticipation ontology in public domain. Usual citizens without background knowledge of ontologies have to be seen as the target group and therefore searching and browsing have to be adapted to their special needs by providing an appropriate form of visualization. First it is helpful to have a look at attributes of ontology visualization-means used by developers:
· Specialized software needed (e.g. as part of ontology modeling software)
· High functionality

· configurable structures and layouts 
These attributes collide with the needs of an ontology that can be searched and browsed by everyone who is basically able to use a PC and learned to browse the internet:
· No special software should be needed

· High usability for unacquainted users

Therefore the following characteristics have to be taken into account:

· Visualization runs in a standard web-browser
· Functionality does never overshadow usability

· The user is guided through the whole process

The question that can be drawn is: How to provide as much information of the ontology as possible by the utilization of a simple web-interface that can be used by everyone? During the design of such kind of visualization the same basic rules as for usual web-pages should apply. The bottom line of successful web-pages for the general public was very fittingly described by Krug (2000) in his eponymous book: “Don’t make me think.” Therefore the targeted visualization should be self evident or at least self explaining. 
Considerations for an adequate platform
One decision that has to be taken is the choice of the applied software-platform. As stated above the visualization should run in any state of the art web-browser. However, conventional web-browser technology is not capable of enabling fast graphical navigation through multi-level structures. Therefore appropriate plug-ins have to be utilized. In a student project for enhanced ontology visualization at IWVI (started October 2006) three platforms have been further taken into consideration:
· Adobe Flash

· VRML/X3D

· Java 3D

Adobe Flash, its data-format SWF (Small Web Format) and the needed plug-in for web-browsers (Adobe Flash Player) are widely used and accepted for vector based animations. Unfortunately it has no real 3D-functionality, a limited scripting language and requires the proprietary Adobe Flash IDE (integrated development environment). The 3D-modelling standard X3D is the successor of the VRML-format. In fact it is not widely used in the web-applications. Players for VRML and X3D are assumed to be not very standardized and might differ from one browser to another. Therefore the project team decided to use the Java 3D technology. Java’s runtime environment is accepted as a general plug-in for web-browsers and it is an open standard that can be used with free and open source software frameworks (e.g. the widely used and platform independent Eclipse IDE). Additionally Java includes native XML-support and free libraries for handling ontologies are available (e.g. Protété Java API). 
Now a decent utilization of Java 3D has to be found to visualize the ontologies accordingly. Java 3D has the capabilities to implement most sophisticated 3D-applications with complete functionality, but its means have to be used carefully and focus should always stay on usability. 
What has to be visualized?
To implement means of searching and browsing ontologies, certain constitutive parts have to be graphically visualized:

· Classes

· Hierarchical structure

· Instantiations

· Relations

These structures have to be contrasted or related to each other. There are several ways to visualize relations and distinctions of the different items:
· Layout and alignment 
· Shape

· Color

· Size
The user should be able to experience where he is within the hierarchy, where he came from and where he can go. As stated by Fabrikant (2001), scaling and zooming of hierarchical orders is one important part of human cognition. Particularly in this point the 3D-rendering technologies can be fruitful by visualizing the scene with the help of scaleable three dimensional representations or by displaying items with variant opacity to give a forward-looking view on “what’s behind”. 
Additional means of interaction are needed to support the following:

· Search

· Query area
· Query options

· Navigation

· The visualization should be some kind of clickable
· Browsing from generic to specific and vice versa (animated)

· Ordering and filtering ( reducing the data displayed
· Super-properties (can be picked/chosen by the user) 

· Adjustable size of the displayed sphere around the current focus (scaling)
All these tools have to be implemented with consideration of the specific user needs and skills. Especially the unexperienced user has to be guided through the whole process of navigation. To not overstrain the user the visualization should offer a limited variability or one that is customized to the specific user-group. Therefore, the preferring display and arrangement for the usual citizen should be chosen by the implementation itself. 
A view on accessibility and inclusion
Ontology visualizations involve the risk of further digital divide if their content can only be experienced by experts and trained citizens. Even though maximum accessibility is intended, some demands have to be put on the user of a web-based visualization of ontologies:
· He must be seeing (ability to perceive a visualization)

· He must be able to access a web-browser
· He must be able to interact with a pointing-device

For citizens that are severely handicapped (e.g. blinds) other ways of interaction with ontologies have to be found. The relevance of minor disabilities can be reduced by taking certain aspects of special citizen-groups into consideration. These special groups might be uneducated as well as disabled users. Accessibility can be achieved by focusing once more on the same needs that apply to general usability: Simplicity and unambiguousness. The different tools of visualization stated above (shape, color, size, etc.) have to be used in ways that will not needlessly exclude greater parts of the population, neither because they never learned to perceive their differences nor because they are not physical able to. A good example is illustrated by the visual impaired computer users with some type of colorblindness. This group makes up approximately 8% of the male and 0.5% of the female population (Ossinger, 2006). Most of them are not able to distinguish between reds and greens and therefore could have problems to comprehend color-coded figures. That this group represents quite a factor is proven by software products and web-pages that support this special citizen group. The software eyePilot
 assists colorblind by enhancing complex color-presentations to make them better perceivable. A more sensible approach is to consider such kind of problems right from the start of the implementation process. Therefore a colorblind web-page-filter
 and software (Visolve
, Vischeck
) exists to check web-pages and pictures already during the process of development.
One interface for all
Citizens as well as professionals are very multifaceted in their approach towards ontologies and their abilities to interact with visualizations. These differences have to be considered right from the beginning of the design process of interfaces for ontology-dissemination. The use of web-based technology opens ontology navigation and knowledge access for the general public. But to avoid the Usability Divide
, the targeted software has to follow user needs of all groups. An adjustable application that fits many kinds of user groups would be gainful. In fact, an easy to use visualization based on web-technology does not exclusively fit to external public but might also serve authors and developers who want to revise, complete and comment/annotate their ontology without being dependent on installed software. 
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� eyePilot (Tenebraex Corp.): http://colorhelper.com/


� Colorblind Web Page Filter: http://colorfilter.wickline.org/ 


� Visolve (Ryobi System Solutions): http://www.ryobi-sol.co.jp/visolve/en/


� Vischeck: http://vischeck.com/


� Jakob Nielsen's Alertbox, November 20, 2006: Digital Divide: The Three stages (http://www.useit.com/alertbox/digital-divide.html)





