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Abstract:

3D printing technique is increasingly used in nowadays. In the modern life of “digitalization”, the line between
imagination and the real world does not exist, because of the augmented reality, which is the ideal way to visualize
objects. The combination of these two technologies can be a learning resource for students and the implementation of
digital technologies in school disciplines is a step towards for modernizing the educational system. This article represents
the creation of prototype of a 3D printed mountain area, which could be a "marker" that activates augmented reality. The
aim is to add digital information to the physical object, such as: elements of the content of topographic maps, ortho-
photos, etc., for easier assimilation of the teaching material in cartography and visual and physical representation of
geography.

One of the main challenges for teachers is to capture the attention and stimulate the motivation and activity of students
in the learning process. With each succeeding generation, the pupils and students change, which sets the requirement for
a change in the methodology so that it is always appropriate and fascinating. Choosing the right learning technology is
extremely important for the teacher planning digital learning. It must be at the same time accessible for use, pedagogically
effective in view of the set methodological goals and tasks. Mountain maps in traditional paper form are very useful and
will continue to be used for several years in the future. But the development of technologies such as multimedia and
interactivity gives a chance to find a new cartographic representation of mountain areas, which will become a very useful
product in the future. According to prof. Bandrova (2005), "3D provides opportunities for analyzing information that is
not present in 2D presentation.”

3D printing is a modern technology for making a 3D object of any shape, using a digital model. This is a cumulative
process in which layer after layer accumulates to form different objects. 3D printing consists of three main steps -
modeling (creating a model using CAD software), printing (structuring the layers of liquid, dust particles, paper, etc.) and
finishing (polishing and adding color) (Asenova A., Afzali J., 2018). Among the most commonly used materials in three-
dimensional printing are polylactic acid (PLA, a type of polyester that is biodegradable and bioactive when heated).
Three-dimensional printing is used both in the production of prototypes and in many different areas. The scientists are
still looking for new applications of this type of technology. During the introduction of 3D printing in the learning process,
students go through several stages: analyzing the specific learning content, prototype planning, model construction,
creating the prototype using a 3D printer and reflection. Within this process, learners achieve increasing control over
information, process it, extract the essential, include it in the system of their available experience.

Augmented reality (AR) is a direct or indirect real-time view of a physical, real environment, the elements of which are
"added" by computer-generated information. AR is used to improve the natural environment or situations. With the help
of AR, the information about the surrounding real world of the user becomes interactive and digitally manipulable
(Trajkovski K., 2018). Information about the environment and its objects are superimposed on the existing environment.
This information can be virtual or real. AR can be based on an image or an object. The target image can be any raster
image with enough distinguishing points. Teaching cartography and geography in an augmented reality environment
amplifies the traditional means and it is carried out quickly, easily and interestingly. The motivation of students and pupils
increases because it creates interest in the studied learning content. The training is based on the means of communication
and information. They gain confidence and self-confidence that they create in a familiar environment - figuratively and
sensually closer to them and create learning models using computer-generated images (Lateva R., 2018).

3D printing and augmented reality are examples of how technologies are extremely evolving. 3D printing and augmented
reality are suitable for every user, regardless of their technological experience. In the future, a study with students will be
carried out, presenting an experimental plan, showed in Figure 1, which will lead to the creation of a prototype for
educational purposes. The 3D printed mountain area will be created, based on a digital terrain model, on a scale limited
to the capabilities of the 3D printer. This printed model will be the "marker", which must be scanned using a special

Abstracts of the International Cartographic Association, 3, 2021.
30th International Cartographic Conference (ICC 2021), 14—18 December 2021, Florence, ltaly.
https://doi.org/10.5194/ica-abs-3-235-2021 | © Author(s) 2021. CC BY 4.0 License.



20f2

application to activate augmented reality. Various data, such as satellite images, horizontals, ridges, ravines, etc., can be
used by superimposing on the 3D model.
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Figure 1. Experimental educational plan.
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