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ABSTRACT


Much data exists about both web pages and people’s browsing behaviors that could be useful, but which is too large and difficult to digest in pure text form.  Developing a way to harness this information has the potential to enhance the web browsing experience.  I am designing information visualizations and a broader system that allow people to access, review, and analyze such information.
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INTRODUCTION


Most of us have found, through trial and error, several web sites that we visit on a regular basis to obtain information of interest.  We keep bookmarks of these web sites so that we don't lose their addresses.  Some people visit these bookmarked sites every day or many times per day, but others have huge bookmark lists full of sites that they never visit.


One inherent problem that arises from monitoring web pages is that it is often difficult to ascertain whether the content of a particular web page has changed significantly enough to warrant attention.  In fact, people are often so busy that they simply don't have time to repeatedly view a web page to see if it has changed.  It would be beneficial to be able to know when certain web sites tend to update their content, and to what extent that content is updated  – for example, has only one word changed or have significant new text or images appeared? 














Another more nebulous problem may be that web users, when trying to determine which pages to monitor, may have little to no knowledge of whether other users find a particular web site useful or informative.  If a person finds a web site of great interest, she might email or call her peers to tell them about this site.  The peers, in turn, might visit the site and decide for themselves if they wish to continue monitoring this web site.  With this indirect method (if it happens at all), web users may gain a slight understanding of the usefulness of particular web sites, but it would be desirable to find a better way for sharing such information.


To address these two problems, I am developing visualization techniques and a prototype system called Webwatch that allow people to track web sites of interest.  The visualizations will provide a way of examining histories of monitored web pages (e.g., how often a page is changed, and to some extent, which content is changed).  Furthermore, the system will also provide a framework for identifying user "peer" groups of people who happen to monitor the same web pages or pages with similar content.  These peer groups will have a shared set of bookmarks indicating web pages of interest to one or more people within the group, providing a method of discovery of potential web pages of interest for other members of the group.


My research falls within the area of social visualization, efforts to enhance people’s perceptions of community activities so that social patterns are revealed through visualizations.  Currently, social visualization efforts have focused on online chat rooms, message boards, and newsgroups [1].  I propose that a new online social interaction among people can be fostered through visualizations and tools that support the sharing of web page information of interest.  Such visualizations will not only enhance people’s browsing experiences but will also allow people to socialize with others who share their interests.


WEBWATCH PROTOTYPE


One function of Webwatch is to serve as a front-end for an existing system called WebCQ [3] that allows users to select pages to monitor for changes to the content.  Upon such changes, the user is notified via email that the page has changed and what exactly has changed – new or deleted images, text, links, etc.  Users can select multiple pages from several categories to be monitored, or they can input the URL of specific pages of interest.  The current limitation to the WebCQ system, insofar as its user interface, is that the notification system is not only text-based, but delivered through email.  With the amount of email generated on a daily basis, notification messages often go unnoticed or are ignored.  In addition, if a user monitors several pages or several changes are made to particular web sites, the user's email inbox may become glutted with notification emails, perhaps to the extent of drowning out more important correspondence.  Arrival of email also tends to be heavyweight in that it requires significant user attention.  I seek a more lightweight solution that designates new changes to web pages without requiring complete user attention.  In addition, unlike similar tools that show fine-grained changes to actual web page elements [2], I am more concerned with visualizing the history of changes made to web pages.
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Figure 1. Webwatch visualization design.





The current design is shown in Figure 1.  The left-hand side of the screen shows groups of people who may have similar interests, such as a group of colleagues at work.   Thumbnail portraits of people or some other identifying characteristic is shown at the far left of the groups.  The right-hand side of the screen illustrates domains of web pages that may be similar in content, such as a group of web pages pertaining to weather forecasts.  To the far right of these web page domains are thumbnails of selected pages.  Mappings between people and web pages being monitored are drawn at the user’s request through mouse interactions.  Web page histories can be examined by selecting particular web pages, which generates a history timeline view (not shown in this figure).


This design seeks to address the limitations of the WebCQ system.  It will provide mechanisms to view groups of people, web page domains, and the mappings between each.  


Furthermore, people will have the ability to discover potential pages of interest by viewing these mappings.  Most importantly, the user interface to Webwatch should allow user control and freedom for customization and navigation within the visualization.


DESIGN CONSIDERATIONS


A recurring issue in the development of visualizations is a concern with viewing large sets of data.  In particular, a visualization of web page histories and monitoring habits has the potential to grow large very quickly.  Furthermore, people may be interested in several angles and views of the presented information.  The interface to the Webwatch visualization should therefore provide a powerful yet flexible user interface that allows user customization of the visualization. Another issue in developing the Webwatch visualization involves discovering what the users themselves want to see.  Further task analysis and user studies are needed to assess what potential users would expect to see in the Webwatch visualization. A final issue may be how to address potential privacy concerns of users who monitor pages.  Any people who use the Webwatch system to monitor web pages may need to decide what types of personal information to reveal. In essence, the Webwatch system needs to provide a great degree of user control in how users' personal information is displayed to others.


STATUS AND FUTURE WORK


I am currently implementing the Webwatch visualization design in a prototype system.  Further issues that need to be addressed include the addition of concepts such as peer groups and group bookmarks for social context.  I am also exploring fundamental visualization methods for displaying the mappings between people and web pages.
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