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Abstract—Digital elevation models may contain several errors, 

what causes uncertainty about the reliability of the data. Reliable 

use of elevation data requires that uncertainty associated with the 

data be accounted for and that the errors responsible for this 

uncertainty are identified, quantified and removed. Several 

studies have proposed assorted methods to detect and quantify, 

and also to remove different kinds of errors. However, these 

automatic procedures apply algorithms that are specialized in 

detecting errors with particular characteristics, producing good 

results only when the model contains predominantly these 

specific types of errors. In this context, this paper presents a 

methodology and a tool for enhancing digital elevation models, 

named DEMEditor. Visual interpretation plays an important role 

in this work, which exploits user’s knowledge about the data in 

the decision-making process about areas to be enhanced in the 

digital elevation model. The background of the user allows the 

identification of any type of error, relieving the need for 

automatic detection algorithms that specialize in detecting errors 

with particular characteristics. 
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I. INTRODUCTION 

Digital elevation models (DEMs) are representations of 
topography used mainly to understand our Earth. Products 
derived from DEMs include elevation contours, shaded relief, 
watershed boundaries, and ridge detection. They may contain 
several errors, what causes uncertainty about the reliability of 
the data. The quality level of DEMs is a relevant point to be 
considered, since remote sensing companies have to agree with 
rigorous precision levels in order to sale their products. 

Reliable use of elevation data requires that uncertainty 
associated with the data be accounted for and that the errors 
responsible for this uncertainty are identified, quantified and 
removed. However, a critical problem is the fact that these 
errors can be caused by many different reasons for each 
generated DEM (e.g. blunders, systematic errors, random 
errors), what makes their identification and correction very 
difficult [1]. 

Several studies have proposed assorted methods to detect 
and quantify, and also to remove different kinds of errors [2] 

[3] [4] [5] [6]. However, these automatic procedures apply 
algorithms that are specialized in detecting errors with 
particular characteristics, producing good results only when the 
model contains predominantly these specific types of errors. As 
far as the authors know, the methodologies for identifying and 
correcting wide-ranging errors in DEMs are not well 
established and efficient, and tools are not readily available to 
DEM users. 

In this context, this work addresses the need to define 
methods that deal with errors in DEMs. Then, a methodology 
and a tool for enhancing DEMs, named DEMEditor, have been 
defined and implemented [7]. Visual interpretation plays an 
important role in this work, which exploits user’s knowledge 
about the data in the decision-making process about (error) 
areas to be enhanced in the DEM. The background of the user 
allows the identification of any type of error, relieving the need 
for automatic detection algorithms that specialize in detecting 
errors with particular characteristics. 

In sequence, the methodology defined and the DEMEditor 
tool developed are described in Section II and Section III, 
respectively. A case study is performed in Section IV, in order 
to evaluate tool efficiency. Finally, Section V draws some 
conclusions. 

II. METHODOLOGY 

During the development of this work, and interacting 
strongly with interferometric synthetic aperture radar (InSAR) 
data users, it could be observed that the knowledge that these 
experienced users own can be efficiently and intuitively used to 
identify and remove errors in DEMs. Therefore, this work 
addresses the need to define a methodology and implement a 
tool for precision and accuracy improvement of DEMs that 
associates analysis tools and sophisticated editing methods 
with both three-dimensional (3D) and two-dimensional (2D) 
interfaces, allowing expert DEM users to perform identification 
and correction of errors (of different types) in an intuitive but 
reliable manner. 

Although this is the main goal of this work, the user can 
apply the methodology to perform other enhancements to the 
models, according to his/her interests. For instance, if the 


