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Abstract 

The topic of this thesis is to design innovation of methodology improvement of digital terrain 

models from airborne laser scanning data in sandstone rocks rugged relief. Theoretical part of 

this thesis presents the Project GeNeSiS and New Elevation Model Project of the Czech 

Republic Territory, in which the test datasets were acquired. Simultaneously this section 

describes in detail methods of co-registrations datasets from strip adjustment to 3D least 

squares matching method, which have been published until now. In practical part of the work 

the Pravčická brána model region is introduced firstly. The focus of this section lays on 

description of new methodology for co-registration and classification of point clouds using 

spatial query. Co-registration of point clouds, respective detection transform parameters in 

this thesis is solved by introducing ground control areas. For each such region displacement 

and rotations in each axis are detected which subsequently determines the global 

transformation key. Innovation of the thesis lies in the fact that for DTM improvement there is 

sufficient only one point cloud. The second (and possibly others) point cloud is classified by 

presented algorithm according to the values of tolerance, which is defined by user. After that 

the classified point cloud is used to improve DTM. The whole algorithm created in the 

programming language Python also accomplishes classification of the resulting merge 

datasets. Conclusion of this thesis summarizes the main benefits of an innovative 

methodology as well as possibilities of future applications, and also it evaluates the accuracy 

of the methodology and also inadequacies, which were detected during experimental 

implementation. The Annexes of this thesis present improved DTM and comparison with 

existing digital terrain models in the same area. 
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