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Figure 1: An example of a detected changed area.

Since the latest developments of mobile mapping systems, there has been an increasing interest
in detecting changes between point cloud scans in complex areas. Massive point clouds are now
easier to acquire than ever before thanks to the quick advancement of 3D data acquisition, which
will make them the primary topographic data for many applications in the future [1]. However,
data must be updated and used to identify and characterize the changes that have taken place
in a dynamic world where everything is constantly changing. Change detection can aid in mul-
tiple disciplines ranging from database maintenance and revision, to traversability evaluation like
determining the accessibility of a pavement through the mobility of street items [2], displacement
change in water dams [3] or frequent inspection of muck piles in mining environments (Figure 1).

Techniques for detecting changes have been developed for years. Although traditional remote
sensing methods are still widely used today for change detection, modern research trends try to
incorporate high-level semantic features into point cloud change detection as well. Generally, the
3D change detection methods can be subdivided into categories based on the data representation,
such as, Point-Based, Object-Based and Voxel-Based [4], or into categories based on the method of
comparison, such as, classification-based comparison or direct comparison of raw multi-temporal
data [5].

The goal of this Master Thesis is to develop a framework for autonomous change detection in 3D
point clouds.

• Develop an algorithm for map to map or scan to map comparison. The developed algorithm
should be able to highlight the most changed areas and to isolate, extract or measure the
volumetric changes.

• The method should be implemented using Gazebo simulation environment and ROS frame-
work, with further experimental validation.

• The participant will have a weekly discussion with her/his supervisor in order to be guided.
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