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Abstract. In this paper we introduce a new methodology to correct elevation errors in remote 
sensing data, namely digital elevation models, enhancing their accuracy and precision. This 
methodology proposes the use of desktop virtual reality interfaces by specialized remote 
sensing data users to visualize, explore, analyze and edit digital elevation models, in order to 
identify and remove any type of errors contained in the models. A system called DEMEditor 
has been implemented, validating the proposed methodology. Both, the methodology and the 
DEMEditor are described in detail. An insight into relevant implementation issues taken into 
account for the development of the virtual reality system is also given. This system has been 
used with real datasets to verify its applicability to solve the proposed problem. 

1. Introduction 
A digital elevation model (DEM) can be defined as “any digital representation of the continuous 
variation of relief over space”. A DEM can be conveniently stored as a real matrix, where the value in 
position yx,  describes the measured or estimated height z  of the terrain in the corresponding 
coordinates. High resolution DEMs can be used in different applications, and become especially 
relevant to supply information about regions where there are no detailed, precise and updated 
topographic maps available. 

Since the imaging process of the surface and the raw data processing method are very complex 
and depend on a series of combined parameters (airborne parameters, radar parameters etc.), several 
error components may be added to the data, impairing the generation of elevation models with 
inaccurate height values. Performing a quality control of the product comparing height values of 
specific coordinates in the model with their corresponding values in the real surface may help synthetic 
aperture radar (SAR) data users to detect most of these errors. A severe problem is the fact that these 
errors can be caused by many different reasons for each generated DEM, what makes its correction 
very complicated. Actually, expert remote sensing data users realize quality control tasks manipulating 
DEMs with two-dimensional (2D) systems combined with proper analysis tools, such as IDL 
(Interactive Data Language) and ENVI. The knowledge about the data owned by the users is decisive 
to make successful decisions about which adjustments should be performed on the DEMs. When 
needed, users correct data realizing arduous editing tasks using command line based interfaces. 

Two 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. 


