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Autonomous navigation deals with the safe movement 
of a robotic platform between different locations in the 

environment. Due to its fundamental importance in robotics, the research 
area of safe autonomous navigation has been a key subject for scientific 
investigation. Recent advances have produced high-performance navigation 
systems, operating in small-scale, static, structured, flat-floor environments. 
The objective of this work is to contribute components of an autonomous 
navigation system which can reliably and safely operate in complex, semi-
structured three-dimensional environments. In particular, this dissertation 
uses the Three-Dimensional Normal Distributions Transform (3D-NDT) 
to provide for a sparse, accurate and efficient representation of 3D space. 
These properties of the 3D-NDT representation are utilized to propose fast 
and reliable algorithms in three key areas of autonomous navigation --- spa-
tial representation, point-cloud registration and path planning. Thus, the 
algorithms presented in this work constitute a major step towards reliable, 
fully-integrated autonomous navigation in semi-structured 3D environments, 
through the use of the Three-Dimensional Normal Distributions Transform.
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