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Study on navigation interfaces for Web3D contents
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Most of the browsers for VRML/X3D which is an international standard of Web3D
provide navigation interfaces only for fundamental movements (basic viewpoint
controls) such as walk, fly, study and so on. Users must consume a large amount of
navigation time in order to grasp the 3D virtual world as a whole especially when
visiting a large-scale virtual world for the first time. Therefore an easy navigation
interface for any VRML/X3D content on the Web has been strongly desired by many
inexperienced users. This thesis proposes four kinds of new navigation interfaces that
can solve the problems of conventional research, i.e. (1) a general map-based interface
that is automatically generated in the client side, (2) a hierarchical object-based
interface that can easily search a target object in the large-scale virtual world, (3) a




voice-agent interface that can provide abstract information on demand about the
virtual world, and (4) an interface for the VRML-based cubic panorama system that
can promptly search and display a panoramic image including a target object.

The thesis consists of the following eight chapters. Chapter 1 describes the
background and the outline of our research. Chapter 2 considers the current
problems of VRML/X3D browsers, map-based interfaces, object-based interfaces,
agent interfaces, and cubic panorama systems. Chapter 3 proposes an ordinary Web
page that provides a general map-based interface for any VRML content on the Web.
An avatar is displayed on the map and moves around along with the user’s viewpoint.
Chapter 4 proposes a method of generating a simplified map from any VRML content
by calculating the bounding box of each object included in the content. It also
proposes an efficient method of labeling the map, and evaluates those two methods.
Chapter 5 proposes a hierarchical object-based interface and its automatic
generation, and performs the evaluation. In this interface a hierarchical scroll menu
1s generated by analyzing the scene graph. Chapter 6 proposes a voice information
box based on the MS agent technology and performs its experimental evaluation.
When the box is clicked by the user, two character agents appear and begin to explain
in artificial voice. Chapter 7 has developed a cubic panorama system together with a
labeling support tool and an object search engine. Chapter 8 summarizes the main
results of this study and discusses some future subjects.
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