
DEMEDITOR: A TOOL FOR EDITING DEMS 

Veronica Teichrieb, Alejandro C. Frery, Judith Kelner 

Universidade Federal de Pernambuco, Centro de Informática, CP 7851, 50732-970 Recife, Pernambuco, Brazil 
{vt;frery;jk}@cin.ufpe.br, http://www.cin.ufpe.br/~{vt;frery;jk} 

ABSTRACT 
A system to visualize and edit digital elevation models based on interferometric synthetic aperture radar 
data is presented. The visualization and exploration of digital elevation models has been basically done 
through the use of two-dimensional interfaces. As virtual reality interfaces have proven to offer a high 
degree of presentation realism and several interaction facilities, they are an appropriate way to visualize 
and interact with objects such as terrain models. The realistic presentation of the height component of 
such kind of object is fundamental for its comprehension. Digital elevation models frequently present 
elevation errors due to problems occurred during imaging process or raw data processing. Several 
methods have been developed to correct these errors, but a total elimination is not much probably. The 
visual interpretation of the data, the use of analyse tools to assess this interpretation, and the manual 
editing of error areas in the digital elevation model compose the error reduction procedure presented by 
this work. The system offers both a two and three-dimensional interface to visualize and interact with the 
digital elevation models, and allows the selection of error areas in the terrain in order to remove them. 
The removed areas can later be interpolated and smoothed. 

Keywords: virtual reality, remote sensing, digital elevation models, DEMs visualization and error 
editing. 

 
 
 

1. INTRODUCTION 

This paper presents a virtual reality (VR) 
based system to edit digital elevation models 
(DEMs). The user can visualize and analyse the 
synthetic aperture radar (SAR) data, identify 
elevation errors in the terrain and correct them 
according to its needs. 

Section Digital Elevation Models describes 
the main features related to the terrain models. In 
section DEMs and VR the advantages of using VR 
interfaces to visualize and explore DEMs are 
described. Section The DEMEditor describes the 
system proposed by this paper to edit DEMs. 

2. DIGITAL ELEVATION MODELS 

DEMs can be obtained from many remote sensing 
systems, as interferometric synthetic aperture radar 
(InSAR) data [Wimme00]. High resolution DEMs 
are used in different applications, and become very 
relevant to provide information about areas where 
there are no detailed, precise and updated 
topographic maps. 

A regular 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. 

Systems to visualize and manipulate DEMs 
normally are based on two-dimensional (2D) 
interfaces. These interfaces allow the user to analyse 
the terrain, but do not offer a realistic and intuitive 
presentation of the data, once they appear flat. 

Another aspect related to DEMs is the fact 
that they commonly pursue errors. These errors 
appear as height errors in the terrain. For example, 
the DEM presents a high scope in an area that 
should be totally flat, or a mountain appears lower 
than it is in the real world. Such errors can occur in 
consequence of the imaging process, or/and during 
the process of the raw data, collected by the radar, to 
generate the DEM. 

Several methods and algorithms have been 
developed to reduce these errors in DEMs, in order 
to acquire high precise models. Nevertheless, 
experience has shown that finally a visual 
interpretation of the data can help considerably to 


