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ABSTRACT 

This paper describes a system that builds desktop Virtual Reality models based on topographic maps, and an 
application to tidal dynamics analysis is shown. The virtual reality model allows the user to explore the scene from any 
possible point of view, also permitting to alter the level of the sea simulating all possible tides. With each tide level, flooded 
and dry areas are visible and the flooding pattern can be observed. Tides can be simulated with the use of an interface that 
creates cyclic situations. The system allows the choice of texture and colors, the creation of routes and the placement of 
marking objects such as buoys etc. The application receives a (possibly irregular) Digital Elevation Model, and builds a Virtual 
Reality description using the Virtual Reality Modeling Language, which allows good interaction between the user and the 
model. The application only requires a major Internet browser with a free plug-in. A case study is performed with Synthetic 
Aperture Radar data acquired near the city of Bremerhaven, an intertidal zone along the German coast. This zone is 
temporarily flooded, and it is separated into tidal flats that fall dry and tidal channels that remain filled with water during a 
tidal cycle. The topography over this area is usually flat over tenths of kilometers. Height variations depend on the distribution 
of the tidal inlets and the distribution of the sediments. Due to these currents and wave action the topography of these area is 
highly dynamic. 
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INTRODUCTION 

Digital Elevation Models (DEMs) are commonly 
used for the visualization of Synthetic Aperture Radar 
(SAR) data. This visualization normally occurs using two-
dimensional interfaces which allow the analysis of several 
kinds of information (for example, relief, vegetation, 
temperature etc.), emphasized by the use of different 
colors or textures depending on the different categories of 
the information to be presented. 

Virtual Reality (VR) technology makes available 
a new paradigm for visualization and exploration of 
information: the three-dimensional paradigm [1]. Its main 
advantage is that it offers high interaction with the 
environment. The possibility of navigating across the 
three-dimensional scene, visualizing the information 
represented from several points of view, according to the 
user’s interest, facilitates the exploration and enhances the 
process of information analysis. Basically the interaction 
techniques offer a free or predefined path-based 
navigation, as well as the use of special sensor nodes that 
can be defined in the environment for the interaction with 
specific objects. 

Another advantage that can be observed by the 
use of VR is a more realistic presentation of the 
information. The use of resources such as specific nodes 
for the three-dimensional representation of any kind of 
objects and several color and texture options make these 
models quite realistic and stimulating. 

One of the major technologies used for this kind 
of information representation is the VRML (Virtual 
Reality Modeling Language [2]) description language, a 
free domain ASCII based language. It is mainly useful for 
the building of environments that do not need 
sophisticated interaction functionality that could demand a 
high level of programming. This language is proper for the 
construction of desktop VR environments and can be 
easily used for the description of objects such as terrain 
models and to build and use basic interaction tools. 

The next section describes a system that builds 
desktop VR models based on topographic maps, as an 
application for tidal effect assessment. The spatial features 
of the DEMs and the highly interactive functionality and 
realistic representation of information of the desktop VR 
technology are jointly used in order to enhance the 
visualization and analysis of SAR data. 

0-7803-6362-0/00/$10.00 (c) 2000 IEEE


