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Constructing geometric objects, computing geometric quantities, and reasoning about geometric relations are fun-
damental activities in the study of geometry. As the supporting tools for these activities advance from traditional
paper-and-pencil, ruler-and-compass, and black-or-whiteboard to modern computing devices, many theoretically
and practically challenging issues of research arise. Such issues of Geometric Computation have been addressed
in the areas of computational geometry, computer aided geometric design, computer graphics and visualization,
geometric modeling and reasoning, and symbolic computation. In particular, there is a huge amount of work on the
representation, conversion, encoding, and visualization of (symbolic) geometric objects and relations, on the design,
implementation, and analysis of algorithms for geometric construction, computation, optimization, and reasoning,
and on the development of software tools for scientific and engineering applications.

To review the state of research and development on some of the above-mentioned topics and to discuss prospects
and future research directions, a small group of active researchers with graduate students met at the Second Inter-
national Seminar on Geometric Computation (GC 2015—http://gc2015.cc4cm.org/), held in Nanning, China from
February 2–4, 2015. The scientific program of the seminar included 18 talks and focused on the presentation of
recent results and ongoing work on the development of efficient methods and software tools for approximate,
exact, or certified computation with geometric objects and relations as well as applications in science, engineering,
industry, and education.

Following the fruitful GC 2015, this special issue of Mathematics in Computer Science has been organized to
promote further studies and investigations on the problems discussed at the seminar and to archive some of the
original and significant research results. A public call for papers was issued and 18 submissions were received. After
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peer-reviewing according to the standard procedure, 10 papers have been accepted for publication in the special
issue. We provide a brief introduction to each of these papers below.

Most theorems in elementary geometry are meaningful and true, only under certain nondegeneracy conditions.
This observation of W.-T. Wu has been studied by a number of researchers. In the paper by Botana and Recio, the
concepts of generally true and generally false statements are discussed in the context of automatic theorem proving
and interface design for dynamic geometry software. The authors point out that the use of different, yet natural,
starting points for the specification of midpoints in such geometric statements as Varignon’s theorem may yield
dramatically different conclusions on the truth of the given statements.

The paper by Schreck and others elaborates the idea of relating geometric construction problems by means of
reduction and such that, although maybe not invariant, the status of the problems is under control. As an application,
the authors apply their theoretical development to deal with triangle location problems proposed by W. Wernick in
his paper of 1982.

The problem of constructibility with ruler and compass (RC) for certain geometric figures is one of the oldest
in mathematics. As a special case of the problem, the construction of figures in W. Wernick’s list is under recent
scrutiny by researchers from the area of automated deduction in geometry. In the paper by Schreck and Mathis, the
issue of checking automatic constructibility for triangle constructions with three located points in Wernick’s list is
addressed and the RC-constructibility of all the 139 construction problems are confirmed.

An electronic encyclopedia of triangle centers (ETC) has been developed by C. Kimberling, currently containing
over 7000 triangle centers and their properties. It is wished that most of the results in ETC be verified because
there are various errors caused by different reasons. The paper by Narboux and Braun describes how a certified
version of ETC is created, with properties of triangle centers checked for validity by using trilinear and barycentric
coordinates and the Coq proof assistant.

Algebraic methods for theorem proving in geometry have been studied extensively and many theorem provers
have been developed. In the paper by Shao and others, three theorem provers based on three mainstream algebraic
proving methods, i.e., the characteristic set method, the Gröbner basis method and the vector algebra method, are
tested on a collection of Mathematical Olympiad problems for proving efficiency and geometric interpretability of
nondegeneracy conditions.

The paper byDorst provides an introduction to the utility of conformal geometric algebra (CGA) for the construc-
tion of conformal motions in 3D. The author presents a compact computational characterization of such conformal
motions in terms of 2-blades in CGA.

The well-known method, TreeMaker, of Lang for origami design consists of two phases: the first is to subdivide
the given square sheet of paper into polygonal regions by solving an optimization problem and the second is to
compute a crease pattern, called a universal molecule, when all the produced polygons are convex. The paper
by Bowers and Streinu studies geodesic universal molecules and generalizes Lang’s method for geodesic Lang
polygons formed by the boundary of piecewise-linear disk-like surfaces with zero curvature. The generalization
allows the second phase of TreeMaker to work with any polygons (including non-convex ones) produced by the
first phrase.

Aproblem frequently encountered in solvingwell-constrained geometric problems is to ascertain the sensitivity of
solutions. By introducing local variables for indeterminate parameters to simulate perturbations, Lichtblau presents
an algorithm based on Gröbner bases to compute solutions and sensitivities to perturbations for some parametrized
problems of geometric configuration.

Constructible sets play an important role in algebraic geometry since regular maps send constructible sets to
constructible sets. As a consequence, constructible sets appear often in the field of geometric computation. In the
paper by Brunat and Montes, the notion of canonical form of constructible sets is reviewed and an algorithm for
computing the canonical form is provided.

The technique of Hough transform has been used since the 1960s for image pattern recognition. Developed
initially for geometric objects like lines and circles, it has been generalized recently to recognize special classes of
plane algebraic curves. The paper by Ricca and others shows how the technique can be extended to detect curves
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of symmetry present in images with a symmetry-search algorithm. The authors also present some applications of
the extended, Hough-type technique to medical imaging problems.

Finally, the editors thank all the authors of submitted papers for their support and contributions to the special
issue and all the referees whose expertise and help have ensured the quality and timely publication of this special
issue.
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