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WELCOME

Additive manufacturing technologies are playing a decisive role in the laboratory environment,
making a significant difference in STEAM education. Students use additive manufacturing to
create physical models, topographic maps, biology artifacts, artwork, all types of engineering
prototypes and solving mathematics challenges. By bringing additive manufacturing capabilities
to the classroom, educators can raise interest in STEAM, introduce new concepts and

capabilities, and help set the future for more skilled STEAM professionals.

The IWAM 2022 Organizing Committee,
Jodo Rocha

Jodo E. Ribeiro

Jorge Santos

Rui Lima
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Application of the STEAM methodology for laser scanning of
historic buildings

H.C.L. Carvalho'", Jorge Santos!, I. Lopes', J.E. Ribeiro!, Jodo Rocha!
"nstituto Politécnico de Braganga, 5300-253, Braganga, Portugal

M Email: a54152@alunos.ipb.pt

ABSTRACT

3D laser scanning ensures consistency and objective validation of results, further
increasing the level of quality and advancing problem resolution. Combining the scanner
output with auxiliary programs, the scanned images become electronic mockups.

This type of technology allows low-access environments to be integrated into the
collection, as well as specific objects, maintaining their integrity and allowing the
researcher to work virtually avoiding losses.

Contributing to the guarantee of historic buildings, the study is focused on the
development of a new methodology to identify the pathology and assist in the restoration
of heritage.

INTRODUCTION

Preventive conservation of cultural heritage refers to the identification of causes or agents
that compromise the integrity of the building. In Braganga, the Portuguese city chosen for
the study, there are buildings that are over 500 years old, and consequently, there is an
urgent need to maintain their properties.

For the documentation of heritage, the use of 3D scanning became coherent. According
to Pavlidis (2007), the laser scanner has a great advantage due to the fact that it has a great
range, obtaining precision even at a relative distance. This technique allows you to capture
fast, direct and accurate measurements of buildings and objects in them.

In order to protect the integrity of the monument and ensure its preservation, this study is
focused on the development of a new methodology for the restoration of historic buildings
such as museums, theaters and equipment. The information generated in 3D is of
significant importance for storing important objects so that everyone has access virtually,
preventing the physical from degrading. (REMONDINO, RIZZI, 2010). After scanning
and site measurements, these new images will be treated and 3D printed.

RESULTS

Using the Scanner Focus S, the first study environment was the laboratory of the Civil
Engineering course at the Instituto Politécnico de Braganga, in which 8 scenes were
captured with the help of spheres for the elaboration of 3D images. After processing the
images in the Scene Software, as shown in Figure 1, the objective of having the
environment virtually was achieved, obtaining the result with an error margin of 1.3 mm.
Then, the second environment was raised, being an outdoor area. In this case, the sphere
was not used and the recognition of the 12 scenes was done manually. Figure 2 presents
an example of a collected image.
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Figure 1- Final scanner result. Figure 2- Example of image collected by scanner.

CONCLUSIONS
The results obtained in the two scenes made initially were encouraging. The image
generated in 3D is in accordance with the real situation of the environment, requiring
small adjustments. New developments are being carried out to improve the methodology
already developed.
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