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The subject matter presented in the dissertation is related to the use of spline func-
tions to create models of objects, whose representation  is a discrete one. Depiction of
the problem has been focused on the cases in which the final effects of approximations
may be questionable, both in terms of accuracy and economics. Spline functions are an
effective tool in the scope of designing the shape of new objects. They also allow
a precise description of the measured surfaces, subject to providing data of a sufficient
resolution. The specificity of surveying often precludes the possibility of obtaining
a sufficiently dense grid of regularly spaced observations of the object, which is always
associated with a decreased accuracy of the approximations obtained by means of the
splines. On the other hand, data sets with large multiplicity have a negative influence
on the time of creating and the subsequent processing of spline surfaces. The problem
of modeling objects based on discrete data is a complex issue that requires the multi-
dimensional development of methods to create spline functions. The dissertation pre-
sents the author’s reflections and suggestions aimed at meeting these requirements.
Due to the lack of a possibility to exactly clarify some of the assumptions and objecti-
ves, the task was difficult and subjective at times.

The work was divided into four autonomous chapters, related to the following
topics: modifications of the methods of creating spline functions, supporting of spline
functions by other methods of approximation, creating of object models represented by
multiple sets of points, using spline functions as an indirect tool of approximation. The
theory associated with the basics of creating spline functions was limited to a mini-
mum, as the publishing market is already filled with a sufficient number of publications
devoted to this subject.

In the first, theoretical chapter, interfering in the process of creating spline func-
tions, new methods were developed: parameterization, weighting of rational NURBS
functions and local limitations to spline connection class. These methods can be useful
to describe the objects surveyed with moderate density and uniformity, with varying
degrees of curvature and changing requirements for the connection continuity.

The support of spline functions using other approximation methods is related to
the postulate of the spline bulge reduction, formed in areas of irregularities and gaps in
a set of observations. The use of four methods was proposed, which would enable to
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generate auxiliary pseudo-observations, preventing the bulges: kriging, polynomial
curves, Coons and Gordon surfaces. Based on test research, the methods generating the
best accuracy results were selected.

The issue of describing objects represented by multiple sets of points is related to
the creating of models based on data from laser scanning. Creating interpolation spline
surfaces with the use of complete point clouds is not economically justified. The disser-
tation proposes an algorithm of reduce density of observations, allowing the selection
of the points spaced regularly on the surfaces of the selected shell structures. Regular
distribution is the factor which decides about the accuracy of the approximations ob-
tained by means of spline surfaces.

Spline functions can also fulfill auxiliary tasks to solve more complex problems
than the substitution of discrete data with continuous models. The fourth chapter high-
lights some of the characteristic properties of the splines, used in the tasks involving the
use of the normal and tangential to the object. This chapter also comprises extensive
tests carried out to compare the accuracy of the spline surfaces created with interpola-
tion and approximation methods.

The order of the chapters was based on three prerequisites: the relevance of the
depicted issues, the innovative approach of the proposed solutions and the versatility of
the applications. Regarding the accuracy of the obtained approximations, the proposed
methods offer a multi-stage  mechanism operating in the following sequence:
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