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Landslides represent a significant natural hazard that is observed across various geographical locations world-
wide, with potential impacts that include damage to infrastructure and property, as well as threats to human life. 
According to the World Health Organization, between 1998 and 2017, landslides affect an estimated 4.8 million 
people and cause more than 18000 deaths. Due to the potential severity of these events, extensive research has 
been undertaken to better understand the occurrence and underlying mechanisms of landslides. One of the most 
crucial areas of investigation relates to the prediction of landslides, which seeks to provide timely and accurate 
warnings of impending events to minimize damage and loss of life. Achieving a landslide prediction system 
with high spatial resolution requires the effective detection of landslides through advanced methods. There are 
several methods for monitoring landslides which were discussed in [Angeli MG et al, 2000]. Recently, feature-
based methods have been proposed to provide the required high spatial resolution. Compared to other pointwise 
and point-cloud-based methods, the advantages of using this method have been investigated in [C. Holst et al, 
2021]. In this study, some of the shortcomings of this method are discussed, and the following goals are pursued: 
 1. Reducing the errors caused by the matching process, especially in the border sections of the point 
 cloud, by histogram analysis. 

2. Maintaining proper distribution of vectors throughout the study areas 
3. Using various data to check the performance of the presented method more precisely. These data sets 
 are different in terms of size, type of deformation, density of point clouds and direction of 
 displacement. 
4. Evaluation of the accuracy of the presented method using the available data 

However, one of the key challenges associated with these methods is the high number of outliers produced 
during the matching algorithm, which can lead to reduced efficiency and increased computational complexity. 
To address this challenge, this research presents a novel approach for high spatial resolution landslide detection 
that involves the removal of outliers. This is accomplished through the application of histogram analysis on the 
displacement arrows, which enables the identification and removal of outliers (Figure 1). 
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Figure 1: The red arrows indicate the displacements that are considered outliers based on histogram analysis. 

 

The proposed method has been tested on three different datasets in several terms including size, texture, and 
collection quality. These data sets were collected by RTC360 and P50 laser scanners. The results demonstrate 
that the removal of outliers does not compromise the distribution of displacement arrows and improve the ac-
curacy of detecting landslide behaviors. Finally, the presented approach represents an effective method for 
achieving high spatial resolution landslide detection, while also minimizing computational complexity and im-
proving efficiency. 
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