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Abstract. In this work we present a code in Matlab to solve the Problem of Plateau
numerically, and the code will include human-computer interface. The Problem of Plateau
has applications in areas of knowledge like, for instance, Computer Graphics. The solution
method will be the same one of the Surface Evolver, but the difference will be a complete
graphical interface with the user. This will enable us to implement other kinds of interface
like ocular mouse, voice, touch, etc. To date, Evolver does not include any graphical interface,
which restricts its use by the scientific community. Specially, its use is practically impossible
for most of the Physically Challenged People.

1. Introduction
In 1989 K. Brakke introduced the first version of a general-purpose program to perform physical
experiments in a virtual way. His program is devoted to studying the behaviour of surfaces when
submitted to surface tension and other energies. For this reason it is named Surface Evolver, and
its latest version is 2.70 [1]. Even some earlier versions were already complete and broad enough
for several applications in many Areas of Knowledge like Physics, Chemistry, Mathematics and
Engineering [2–5]. Most recently we have [6, 7] and [8] in Medicine.

The source-code of Evolver is open and freely available. It is all written in standard C-
language, and consists of circa 100 files with a total of nearly 180,000 lines of source-code. A
curious fact is that such a complex and complete program results from the dedication of a work
team that consists of a sole member, namely Prof Kenneth Brakke. Studying the Evolver code
is a challenging task, not to mention the maintenance of this program in a distant future.

One of the reasons for which Evolver’s development was so rapid is that K. Brakke gave
priority to the technical part of his program. Consequently, in Evolver data input is only
possible by means of datafiles and command lines. Namely, there is no Graphical User Interface
(GUI) like clicking a mouse arrow on a virtual button. This seems to be just a minor detail but
nowadays academia has been using human-computer interfaces increasingly. Voice recognition,
touchscreen and head mouses are resources that greatly simplify the daily work of researchers,
professors and students.

In this sense our present work is also devoted to Physically Challenged People (PCP) that
cannot use the hands when working on a computer. Their participation in academia has been
growing steadily and their access to programs like Evolver is highly desirable.
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Already in the version 1.0 Evolver included the Numerical Solution of the Plateau Problem
(NSPP). It consists of finding the least area surface that spans a given 3D curve in space. The
solution is called minimal surface, which also has the least overall surface tension among all
spanners of the given curve. Physically they are soap films obtained by dipping a closed wire
curve into soap solution.

Our approach is to implement Evolver’s technique to NSPP in one of the easiest programming
languages, namely Matlab [9]. This language can be used through voice recognition and touch
pen. Moreover, it is highly compact and we estimate that it can reduce the C-code of Evolver’s
NSPP by almost 70%.

This is because our Matlab version will not be a mere translation between programming
languages. Rather, our NSPP has been implemented directly from the Technical References
of Evolver Manual (Chapter 16), and already in accordance with Matlab’s short-programming
philosophy: toolboxes, syntactical and semantical conciseness, GUI, etc. This task is not trivial
because it requires a perfect understanding of Evolver’s NSPP technique, which includes deep
knowledge of Discrete Differential Geometry and also Optimization Algorithms.

We are still at the first stage of a year long research. Our Matlab code will be available
in future and it will enable researchers to include other capabilities of Evolver. Additionally,
our GUI will be implemented to work with the Eye Tribe Tracker, which is one of the most
comfortable eye tracking devices to date. See Section 2 for details. In this way we hope to
contribute to PCP like many other researchers’ works in the literature [10–13].

2. Methodology
The Eye Tribe is a Danish enterprise devoted to eye tracking technology. One of its products is
a case box with photosensitive cells. The case box can be attached to the bottom of a screen,
as depicted in Figure 1. The photosensitive cells detect eye movements, which can be used as a
mouse.

Evolver requires the description of initial surfaces within a datafile. These are very rough
polyhedral surfaces that are later refined and smoothened by Evolver commands. In order to
describe an initial surface one has to write a list of its vertices and edges within the datafile.
Our Matlab version does it graphically with a mouse (see Figure 2).

Figure 1: The Eye Tribe Tracker.1 Figure 2: Plotting a 3D polygonal curve.

1 Taken from https://theeyetribe.com/products
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Regarding the NSPP, we invoke Evolver built-in commands that refine the initial
triangulation, iterate the surface towards minimum energy, make triangles uniform, add or
remove them either locally or globally, save current surface, etc. These commands can be
repeated and invoked in any order. For the time being we have implemented just two of them:
surface refinement and iteration. See Figures 3-5.

Figure 3: Buttons I and R. Figure 4: Refining. Figure 5: Minimal surface.

Our commands are activated by mouse click on virtual buttons, as shown in Figure 3. In
future we shall implement the Eye Tribe Tracker in Matlab to work as a mouse in our program.

As mentioned in the Introduction, our code is being programmed according to the Technical
References of the Evolver Manual. Therefore, details about how to manipulate the triangulated
surface are omitted here. However, the 2nd author is preparing a PhD-Thesis that will present
the theory behind NSPP, together with pseudo-codes, block diagrams and illustrations that
explain how the whole program works. In this way we strive for accessibility in a much broader
sense, for the code will be comprehensible even to undergraduate students.

3. Results
The main result is our program, devoted both to users and developers. Its source code will be
freely available in future, together with a complete technical documentation.

4. Conclusions
We have just presented the achievements of a year long research. Admittedly, both the involved
theory and programming strategies are highly non-trivial. However, we are focusing only on
the NSPP. Because of that, a short code that is also easy to handle and to understand is a
totally feasible task, even considering that it will include the programming of human-computer
interfaces. In our case it is the Eye Tribe Tracker as a mouse to control some of Evolver’s
capabilities.
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