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Abstract. A system that builds desktop virtual reality models based on topographic 
maps and its 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 tides and flooding. Flooded and 
dry areas are visible at each water level, and the flooding pattern can be assessed. 
The system allows the choice of texture and colors for the elevation model and the 
creation and edition of routes. The application receives as input a digital elevation 
model, and builds a virtual reality description using Virtual Reality Modeling 
Language, which allows good interaction between user and model. A case study is 
presented with remote sensing data acquired over the USA. 
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1. INTRODUCTION 

Digital Elevation Models (DEMs) can be conveniently obtained from many remote sensing 
systems, as Interferometric Synthetic Aperture Radar (InSAR) data or from 
photogrammetric and laser scanner systems that have height accuracy of the order of 
centimeters [6]. High resolution DEMs can be used in many areas around the world where 
there are no detailed, precise and updated topographic maps. 

DEMs are usually visualized using two-dimensional (2D) interfaces, which allow the 
analysis of several kinds of information (e.g., relief, vegetation, temperature), emphasized 
by the use of contour lines, different colors or textures depending on the categories of 
information to be presented. 

Virtual Reality (VR) technology makes available a new paradigm for visualizing and 
exploring information: the three-dimensional (3D) paradigm [2]. Its main advantage over 
classical interfaces 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 


