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Schematic block-diagrams of different landslide types. 
a) translational rock slide, b) rotational rock slide, c) 
debris flow, d) shallow translational rock slide. 

Resegmentation and merging of objects. a) chessboard segmentation to create 
small objects to eliminate small patches of vegetation or barren land (C and D 
in b) within bigger landslide objects. b) classification and removal of smaller 
patches and subsequent merging of the remaining gridded objects to a single 
landslide object for application of adjacency condition required for classification 
of landslides. 

Landslides are a major natural hazard, causing 
significant damage to properties, lives and 
engineering projects in all mountainous areas in 
the world. Recognition and classification of 
landslides is a critical requirement in pre- and 
post-disaster hazard analysis. In this project, an 
algorithm using object-oriented image analysis 
(OOA) was developed to automatically detect 
landslides. This method uses rules, similar to a 
cognitive approach an image interpreter will 
employ to detect landslides using manual 
methods. The significant advantage of OOA 
over other pixel-based methods is the 
realistic outputs that can be easily verified on 
the ground.  The rule set was developed in 
Definiens Developer 7 (now eCognition) 
software environment and requires two 
primary datasets: high resolution satellite data and a DEM. It also uses some of the second 
order derivatives 
calculated from the 
DEM. The results 
achieved so far include 
the detection of five 
types of landslides with 
76.4% accuracy using 
this algorithm for an 
area in the Himalayas in 
India. 
 In the next 
phases of this PhD 
project emphasis is on 
improving the initial 
image segmentation, 
which has traditionally 
been very subjective 
and trail-and-error based. A second component is to explore how the reliance of OOA 
rules on hard thresholds can be reduced to make those rulesets more robust against small 
image modifications (e.g. illumination differences) and more transferable to other settings.  
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