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Abstract 

In order to enhance accuracy and precision of remote 
sensing data, namely DEMs, errors produced during the 
collection of raw data and their processing have to be 
identified and removed. This can be achieved using 
desktop VR interfaces associated with analysis and editing 
methods. In this paper we introduce a VR system, called 
DEMEditor, which implements this new proposed 
methodology. It is part of a research work that tackles the 
subject of removing elevation errors in DEMs through 
visual interpretation of terrain data, taking advantage of 
the knowledge of expert users; data quality control 
supported by sophisticated analysis techniques, and error 
removal through well-known editing methods are also 
topics approached by this work. Relevant implementation 
issues taken into account for the development of the VR 
system are described in great details. The DEMEditor has 
been used with real-world datasets to verify its 
applicability to solving the proposed problem. We present 
in this paper the results obtained during the process of 
visualizing, manipulating and editing a DEM. 
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1. Problem Statement 

This research can be seen as a multidisciplinary work that 
intends to solve precision problems of digital elevation 
models (DEMs), and to highlight the applicability of 
virtual reality (VR) interfaces to this field of application, 
not only to perform visualization, but also to actually help 
solving this real problem. 

Two important facts make up the motivation for this 
research work: (1) DEMs present elevation errors 
produced by different kinds of problems, which should be 
corrected in an intuitive and efficient way relieving the 
need for specific detection and removing algorithms that 
specialize in detecting errors with particular 
characteristics, and (2) the remote sensing community, as 
far as we know, has not got an efficient and complete tool 
for this purpose. Such a tool should combine a realistic 

visualization and intuitive manipulation of the data, as 
well as a qualitative analysis, together with a toolkit 
composed of editing functionalities for correction of 
different types of errors found in the DEM. 

 
2. Related Work 

Many researchers have used three-dimensional (3D) VR 
interfaces to visualize large amounts of data, such as 
DEMs. Desktop VR environments offer an intuitive, 
efficient and cost-effective way to explore terrain data, 
including through the Web [1], [2]. Projects involving the 
use of immersive VR have also used terrain models as an 
application area for their experiments, and have made 
available realistic and powerful virtual environments for 
the visualization and exploration of large data sets [3], [4]. 

Interaction techniques in VR systems have largely been 
studied, for categorization of interactions that take place 
in virtual environments [5], for interface design [6], [7], 
for interactive content construction [8], [9], to name only a 
few. 

Some tools [10], [11] that implement algorithms used to 
identify specific types of errors in DEMs, and offer some 
functionality to edit them, have also been implemented. 
The DM4DEM [12] is one of the most complete 
examples. 

 
3. DEMEditor: a Virtual Reality System to 

Visualize, Analyze and Edit Digital 
Elevation Models 

The DEMEditor, as the name already suggests, is a 
software used for editing DEMs, in order to correct 
elevation errors. It is a desktop VR system, which 
reconstructs real-world terrain in VR. The virtual 
environment is meant to be a place where specialized 
remote sensing data users explore and analyze their large 
amounts of data, validate them according to known quality 
parameters and make adjustments to the DEM, if needed. 

The proposed system is composed of a four-module 
architecture: 1) the presentation module, 2) the 
representation module, 3) the analysis module and 4) the 


