BY NC SA

DO

DOI: 0.34096/arqueologia.t30.n3.13343
A R T I’ C U L O ISSN 1853-8126 (en linea)
Arqueologia 30(3), 13343 / septiembre-diciembre (2024)

A propositive method of documental
registration in 3D modeling and digital decal:
case study of archaeological sites with rock art
in Camalau, state of Paraiba, Brazil

” Carlos X. de Azevedo Netto

https://orcid.org/0000-0001-6105-3518

Universidade Federal da Paraiba (UFPB). Campus |, Cidade Universitaria (CEP 58051-900), Jodo Pessoa, Paraiba,
Brasil. E-mail: xaviernetto@gmail.com

Francisco de Assis Soares de Matos

https://orcid.org/0000-0001-9662-1108

Universidade Federal de Pernambuco (UFPE). Cidade Universitaria (CEP 50670-901), Recife, Pernambuco, Brasil.
E-mail: fsmatos19@gmail.com

Thiago Fonseca de Souza

https://orcid.org/0000-0003-0374-6396

Universidade Federal da Paraiba (UFPB). Campus I, Cidade Universitaria (CEP 58051-900), Jodo Pessoa, Paraiba,
Brasil. E-mail: fonseca.pb.jp@gmail.com

Recibido: 6 de septiembre de 2023
Aceptado: 12 de marzo de 2024

Abstract

This paper exposes the need in the archaeological record for the digital conservation of
rock art in pre-colonial sites, located in the semi-arid region of the Brazilian Northeast.
At this time, we propose a survey in three-dimensional modeling and digital tracing of
rock panels and their geoenvironmental contexts. These processes are part of methods
for preserving the information generated by research in institutions that safeguard the
archaeological heritage, understood as essential to access documents, promoting
the sharing of information on digital platforms, with pedagogical purposes, virtual
exhibitions in museums, continuation of archaeological studies and access to the
public. As a result, we show that digital photographic processing was essential in
the observation of pictorial and conservation data, since the majority of the graphic
corpus analyzed is in an advanced state of decay and low visibility. Through aerial
photogrammetric survey and image processing, it was possible to generate different
products to assist in the analysis of graphic traces, their environmental insertions, and
the distribution of information through 3D modeling.
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Un método propositivo de registro documental en modelacién
tridimensional y calco digital: Estudio de caso de sitios
arqueoldgicos con arte rupestre en Camalau, estado da Paraiba,
Brasil

Resumen

El articulo demuestra la necesidad de la conservacion digital para la documentacion de
registros arqueoldgicos en dos sitios precoloniales con arte rupestre, ubicados en la
regién semidrida del nordeste brasilefio. En este punto se propone un levantamiento del
registro documental mediante modelado tridimensional y calco digital de los paneles
rupestres y sus contextos geoambientales. Estos procesos de trabajo forman parte
de los métodos de preservacion de la informacidn generada por la investigacién en
instituciones, que salvaguardan el patrimonio arqueolégico y son fundamentales en
el acceso a la produccion documental, promoviendo el intercambio de informacion
en plataformas digitales con fines educativos, tales como exposiciones en museos
virtuales, estudios continuos para la ciencia arqueoldgica y el publico en general. Como
resultado, se demuestra que el procesamiento fotografico digital fue fundamental
en la observacion de datos pictéricos y del estado de conservacion, considerando
que la mayoria del corpus grafico analizado se encuentra en un avanzado estado de
degradacién y baja visibilidad. A través del levantamiento fotogramétrico aéreo y el
procesamiento de imagenes fue posible generar diferentes productos para ayudar en
el andlisis de huellas graficas y sus inserciones ambientales, asi como para la difusién
de la informacion mediante modelado tridimensional.

PALABRAS CLAVE: Documentacién de Sitios Arqueoldgicos; Conservacion Digital; Modelado 3D y Calco
Digital

Introduction

The article discusses the documentation of archaeological records of rock art at pre-
colonial sites in the semi-arid region of northeastern Brazil. In this study, the production
of archaeological documentation is understood as the actions of the propositional
methods developed by archaeological research in order, initially, to guide instrumental
forms of documentary records and, later, to manage the primary data obtained during
archaeological prospecting (Ballardo and Mendonga, 2018; Fernandes and Costa,
2019).

As a result, the documentation produced is a way of recording and managing the data
produced by the research, making it an essential procedure for the archaeological field
(Bea, 2012). For Le Goff (2013), the document is the result of the historical production
of societies, which are preserved over time after their production. Therefore,

[..] a document is not something that remains in the past; it is a product of the society
that produced it according to the relations of forces that held power there. Only the
analysis of the document as a monument allows the collective memory to recover it
(Le Goff, 2013, p. 497).

In general, and often since the mid-nineteenth century, techniques for capturing
image information, such as photography, have been associated with archaeological
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documentary recording: for collecting data and information, as well as for storing it in
databases (Hissa, 2016; Silva, Miiutzenberg y Cisneiros, 2012). At first, photography
is an essential procedure for recording rock art; afterwards, it can be incorporated
into other documented data to develop systematic research of these remains in a
geographically delimited archaeological area (Bea, 2012).

When it comes to rock paintings, there are many different ways of producing them, such
as by adding different colored pigments, dry or pasty, using brushes, fingers, blows or
stamps (Gaspar, 2006), or even by previously preparing the support, as indicated by
Martin and Guidon (2010). The most widespread method of documentation was the
decal, which in short is a method of applying paper or plastic to the rock support and
using a pencil to trace the outline of the rock art. However, this method has fallen into
disuse in the archaeological field since the procedure caused deterioration both in the
condition of the rock support (rock disintegration) and the pigments found in the rock
paintings, as well as for the lack of professionals who use this documentation (Del
Toro, 2012).

On the other hand, archaeological science —with the advent of computer technologies,
specifically computer graphics and digital geoprocessing methods (total station, GPS,
3D laser scanning, among others)— has been using drones (unmanned aerial vehicles-
UAVs) as a significant tool for documenting archaeological records. By making it
possible to generate a three-dimensional model with the archaeological artifacts and
contexts (the excavations and geoenvironments), with the help of specialized software
(Botica, et al., 2023; Kipins, et al.2013; Mackinnon, 2023; Mufioz-Mufioz et al., 2023;
Zarankin, et al., 2022).

According to Arias et al. (2022), associated with educational tools, 3D modeling
makes it possible to produce knowledge and educational resources, in the classroom,
presentations of public and private institutional archaeological projects, and museums,
among other functions. For archaeological science, it favors accessibility while
visualizing the analyses produced in the laboratory, and reconstructing a model of the
archaeological sites (Dell'Unto, 2014). Therefore, documenting archaeological data
in the field makes it possible to record and preserve archaeological heritage through
preservation and sharing.

Finally, we can say that 3D technologies modify various stages of archaeological and
conservation-restoration practice, being present in data collection (field and laboratory),
information recording, analysis and interpretation of remains, sites and landscapes, data
management, communication and teaching (Zarankin et al., 2022, p. 5).

The methods of managing the documentation process and creating documentary
collections permeate institutional policies through actions that amplify the knowledge
produced in the past. Since they produce a huge collection on cultural heritage, however,
not always organized and available to all interested parties. With the new tools that
come from the internet, numerous possibilities for organizing and sharing information
are created through public access to knowledge, and this is associated with public
policies on culture and democratization of access to it (Kansa, 2022).

The central objective of archeology in the digital age, like in this work, is to contribute
to the dissemination and protection of humanity’s cultural heritage, when producing
documentation of the degradation processes of archaeological sites and particularly
rock art. The article suggests a survey of three-dimensional modeling and digital decals
of rock panels from archaeological sites. As a conservation tool, modern digital tool
dissemination facilitates access to information generated by research institutions
safeguarding archaeological heritage. Therefore, its specific objectives are:
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» Photogrammetric survey of rock art and context of archaeological sites;
» To produce the digital decal with the photographic records of the rock art panels;

» To produce three-dimensional models of the rock art panels of the archaeological
sites and their environmental contexts.

By proposing methods for recording, safeguarding and disseminating rock art, this
methodological stance falls under the Open Science umbrella, as it seeks to share
the database and archaeological analyses, favoring their accessibility and making it
possible to replicate this process in future studies (Silva and Silveira, 2019). This whole
process was conceived within the idea of Open Science in the digital production of
archaeology, through the use of open source software and the dissemination of the
procedures and materials produced in the repositorys: Sketchfab and QGIS.

This is based on the possibility of collecting a large amount of information about these
records, such as the peculiarities of environmental insertion, a survey of factors that
act on the degradation process, and possible details with classificatory functions of
the graphic records. It also subsidizes preservation measures and serves as material
for disseminating information to communities.

Therefore, laboratories and their databases must become an open space as a proposal for
digital transformation, seeking new methodological tools that support the construction and
dissemination of the cultural, scientific and artistic collections of these institutions. This
also makes it possible to build educational tools that enable society to gain knowledge
of these heritage sites and, consequently, contribute to their conservation processes.

Location and brief geoenvironmental and archaeological context of the
study area.

The article investigates the archaeological heritage of two sites with rock paintings
in the Cariris Velhos archaeological area, in the south of the state of Paraiba, which
is located between the microregions of Western and Eastern Cariri, belonging to the
Borborema mesoregion (Figure 1). Among the municipalities in the region is Camala,
with an estimated population of 6,048 inhabitants, an area of 541,841 km?, and is
located between the municipalities of Sdo Jodo do Tigre (to the south), Sdo Sebastido
do Umbuzeiro (southwest), Monteiro (west), Sumé (north) and Congo (northeast), and
on the border with the state of Pernambuco (to the east).

In general, the area has geoenvironmental characteristics with low but concentrated
rainfall, with around 60 to 75% of the rain falling between March and June. This
favors a unique type of biome called Caatinga, characteristic of the semi-arid climate,
with variations in vegetation due to the geomorphological formations, originated
by the outcrop of the Precambrian crystalline basement composed of igneous and
metamorphic rocks, generally granites and gneisses, and featuring hydrographic
networks that maintain a very important intermittent flow of water to the region.

In chronological terms, and not directly associated with rock art, the region of the
current state of Paraiba had a range of dates between 6921 + 33 BP (human bones,
CSIC 1390) and 540 + 30 BP (ceramic fragment, BETA 601168), respectively in the
municipalities of Vieiropolis and Cuité. On the other hand, the burial dates provide a
chronological understanding of the study area in the Cariri region of Paraiba, adding
the ages of 1220 + 30 BP (human bones, BETA 400646) for the Barra site, in the
municipality of Camalad, and 1880 + 30 BP (human bones, BETA 400647) for the Serrote
da Macambira site, in the municipality of Sdo Jodo do Cariri (Azevedo Netto et al., 2023)
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Figure 1. Location map of the study area and archaeological sites. Source: authors, LAB.

Regarding the state of conservation of archaeological sites, damage caused by physical
and chemical weathering and human actions are risk factors for preservation and
conservation (Pessis and Martin, 2002). With the increase in population density
and the actions that impact on the semi-arid region, there has been an expansion in
desertification, a problem that greatly affects the local ecosystem, as well as jeopardizes
the conservation of rock art (Azevedo Netto et al., 2021), in the surroundings of the
hydrographic basins of the Paraiba, Taperoa and Umbuzeiro rivers, there are livestock
activities', plant and mineral extraction. However, for Azevedo Netto et al. (2021), the
factors that contribute to the greater or lesser degree of preservation of archaeological
sites should still be the subject of particular research for the study region. Therefore,

The problems of desertification and alteration of the region’s landscape require the
involvement of the competent authorities to regulate predatory actions against the
environment. The need to share productivity with environmental preservation is a priority
when implementing a heritage preservation program (Pessis and Martin, 2002, p. 204).

The studied sites present physical-chemical weathering on the shelters that suffer
from significant humidity due to the presence of water (perennial rivers) nearby, also
accelerating the process of biological weathering such as the increase of fungi and
the action of animals like mocé (Kerodon rupestris), fox, and vulture droppings, as
well as exposure to the actions of rain, wind, and sunlight; in addition to the fact that
the rock blocks suffer from scaling, fractures, mineral salts, patina, and water stains.
Furthermore, it is associated with a highly anthropized space with areas used for

1 Goat farming is the most common and has a major impact on archaeological sites and rock art.
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agriculture and animal breeding, in the vicinity of contemporary occupations (Azevedo
Netto et al., 2021).

The Tapuio site, with an advanced stage of degradation, is exposed to rain, wind and
sun; with a strong presence of biological weathering, associated with anthropic actions,
such as livestock farming (cattle and goats), and the fauna of the environment, such
as the mocé, vulture, fox, among others. The Roga Nova site, on the other hand, is
exposed to rain, wind and sun; with a strong presence of biological weathering such
as goats and mocé.

The Roga Nova site is located in the middle of a shelter formed by 4 gneissic blocks,
close to an intermittent stream —Pintada creek— in the drainage of the Paraiba River
Basin, where the paintings are found all over the outcrop. It has five graphic panels with
a predominance of red (with two shades —ochre and clear-) and the presence of yellow.
The set is very heterogeneous, with a large number of hands and geometric motifs,
as well as the existence of a large concentration of representations associated with
anthropomorphs and zoomorphs, with possible interactions of scenes between the types.

The Tapuio site is located in a small sheltered area, formed by two large, long
outcropping blocks of vertical gneissic rock near the main course of the Paraiba River.
It consists of two graphic panels with a predominance of hand and geometric figures
in panel 1 (the largest concentration of rock art) and small graphic stains in panel 2.
In general, the paintings are in two shades of red (ochre and light).

A methodological proposal for the documentary and
photogrammetric recording of archaeological sites with rock art

The digital decal method applied to rock art

With the milestone of high-resolution digital photography, the record of cave paintings
brings the need to address and debate the methodological procedures, and their tools,
related to the computerized processes inherent in the institutional databases that
safeguard this information (Del Toro, 2012).

Currently, there are computer procedures, such as digitals decals, which use the
resources of tools with techniques for isolating and processing (treating) digital images
through software, inserting these works into modern recording procedures, and the
documentary establishment of archaeological heritage (Bea, 2012).

Starting (Figure 2) with the digital photographic records, we used the DStretch tool?, which
helps to highlight the pixels in the pigmentation of the rock paintings by processing the
images through chromatic variables, as seen in Gunn et al. (2014). This process in the
photographic image can be better understood by applying different filters and color
scales, resulting in a visual enhancement of the pictorial representations (Harman, 2020).

In the next phase, the photographic documentation goes through a segregation process,
using GIMP 2.108, to better highlight the representations considered visually relevant*

2 DStretch is an image enhancement tool for rock art. It is a plugin for ImageJ, the Java image processing
and analysis program. The plugin can be found at: http://www.dstretch.com/

3 GNU Image Manipulation Program (GIMP) is an open source software aimed at creating and editing
images, as well as vectores drawings. For more details consult: https://www.gimp.org

4 Relevance is subjective to the archaeologist, however, and sometimes some unrecognizable graphic
stains are presented in the result, which end up being excluded from the process.


http://www.dstretch.com/
https://www.gimp.org

DOI: 0.34096/arqueologia.t30.n3.13343
ISSN 1853-8126 (en linea)

A propositive method of documental.. Arqueologia 30(3), 13343 / septiembre-diciembre (2024)

Fieldwork

\/

Laboratory Process -
Digital Decal Process (DDP)

d L Digital photographic image captured of cave paintings at the
4 archaeological site.

Filter application through chromatic enhancement
in DStretch:

From the resulting image in the DStretch stage,

> Select Menu - Plugins; we carried out the processing steps in the GIMP

> DStretch; soltware, in  comjunction  with  digital

> DStretch...Run; photography (produced in an archaeological
field):

Upload the pre-selected photo;

> Select the option "Adjustable colorspace”; > Open the file resulting from the first step;

> Change the parameters to visually improve the > Select the "Sclect by Color" option to

cave painting; segregate the pixel(s) of interest;

> And save the result. | > Copy the previous result, and in the "Edit"
menu select the "Paste as" and "New lmage"
options;

> A new tab is created, at this stage you need to
clean the unwanted pixels with the "eraser tool";

> Copy the previous result, and paste over the

5 y digital photography produced in the field;

{ ‘*! ’, @CNPQ i > Finally, save the file resulting from the digital
2.8 decal method.

. 5

[ &
e

Figure 2. Flowchart showing the Digital Decal method. Source: authors.

(GIMP, 2019). The use of this resource proved essential when observing the rock
paintings, given that sometimes part of the graphic corpus is in an advanced state of
degradation. Finally, we have the result of the segregation superimposed on the original
photographic record, making it possible to better visualize the motifs and identify areas
with a higher degree of degradation.

The 3D modeling method for archaeological sites

The methodological procedures can be divided into two stages (Figure 3): the field
survey and the data processing. The first consists of an aerophotogrammetric survey
using drones, both manual and automatic. The manual survey consists on obtaining
images manually with the DJI Mavic Pro drone, at a low altitude (2 to 3 m), adapting
according to the morphology of the sites, taking into account the angles of the supports,
the vegetation present and the state of conservation of the paintings, to generate a
three-dimensional model of the sites.

For the automatic survey, polygons covering the areas of the sites and theirimmediate
surroundings were generated in QGIS, then saved in .kml format and exported to the
flight automation application, Drone Deploy (trial version). For this study, flights at



DOI: 0.34096/arqueologia.t30.n3.13343

ISSN 1853-8126 (en linea)

Arqueologia 30(3), 13343 / septiembre-diciembre (2024) C. X. de Azevedo Netto et al.

Fieldwork

3D Model: processing Laboratory Processing Orthophoto: processing
b‘:’“iﬁ“” parameters
auto-boundary: true ]
dem-resolution: 2 auto-boundary: true
dsm: true dem-resolution: 3
dtm: true dsm: true
ignore-gsd: true i dtm: true .
mesh-octree-depth: 12 WebODM ignore-gsd:ue
mesh-size: 300000 mesh-o.ctre{-depth: 12
min-num-features: 12000 m_esh-sr.ze.‘:OOOO(‘l "
orthophoto-resolution: 2 min-num-features: 12000
pe-geometric: true orthophoto-resolution: 3
pc-Euahn-: high pe-geometric: true
use-2dmesh: true pe-quality: high

P Olmt S
-

Meshing

Texturing

|

DEM processing

Orthophoto

Figure 3. Flowchart presenting the 3D Modeling method. Source: authors.

altitudes of 15 m and 80 m were adopted for each area, to observe the environmental
insertion of each unit and its particularities, through the generation of orthomosaics,
DSM (Digital Surface Model) and DTM (Digital Terrain Model).

Each of these products provides specific information, such as a better observation of
the environmental characteristics of the site, calculation of the possibilities of flooding
in the site areas, proximity to drainage sources, and site deposition processes, among
others (QGIS, 2023).

The second stage consisted of processing the data in the laboratory and generating
photogrammetric products. Photogrammetry was carried out using the Open Drone
Map (ODM) software’, an open-source project that makes it possible to generate digital

5 For more details consult: https://opendronemap.org
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photogrammetric products using images captured by drones and/or other machines
(ODM, 2020).

The software allows generating three-dimensional point clouds by aligning the photos
obtained in the surveys, using different algorithms, such as SIFT (Scale Invariant
Feature Transform). It is responsible for identifying common features between images,
establishing spatial relationships between them, and building the point cloud, the basis
for generating photogrammetric products (Almeida, 2018). The point cloud serves as
a support for the creation of a three-dimensional model, which is then textured, and a
Digital Elevation Model (DEM), which gives rise to the production of a DTM, enabling
the generation of the orthophoto (Guedes, 2016; Pessis et al., 2019).

Results and discussions
Results of the digital decal process applied to rock art

The result of the digital treatment process in photographic documentation, in general,
achieved a higher visual quality by favoring the highlighting of rock paintings and their
diversity of production techniques. Initially, the use of this resource was essential in
observing pictorial data, considering that the majority of the analyzed graphic corpus
is in an advanced state of degradation and low visibility.

It also generates a database of digital images that can be made available quickly and
accessible for future research. Therefore, there are some points to consider about the
results provided by digital decal processes:

» It can help in the composition of the different phases of the pictographic layers found
in the rock support. The results observed through the chromatic variations of colors
or shades should be analyzed to find possible overlaps present in the rock art panels.

» In addition, the permanence of the apparent characteristics of the rock support in the
photographic result (Figure 4) is a mechanism that helps in identifying the recurring
problems of weathering processes. In this way, allowing an evaluation that emphasizes
the physical-chemical and biological aspects embedded in the rock panels and/or
directly associated with rock art, which are mentioned in the subtopic Location and
Brief Geoenvironmental and Archaeological Contextualization of the study area.

» By no means posing a risk to the conservation or wear and tear of this heritage,
this non-intrusive method is an essential tool in the preservation of rock art. When
combined with the digital process, it offers the possibility of sharing the data
documented in the archaeological field.

» It enables the particular segregation of the types (Figure 5) of ‘recognizable
representations’, such as zoomorphs, anthropomorphs, geometrics and so on,
helping the continuity of studies on rock art by looking for details associated with
this phenomenon in ‘scenes’ and relationships contained between the types in the
graphic corpus.

» As aproposal of permanent need, with a less subjective method, therefore, making
it possible to establish a comprehensive database and sustained by the extension
of the next studies establishing an instruction as a specific phenomenon, which
can be related, for example, by the similarity and dissimilarity of the rock object®.

6 Some results of the decal process can be seen at the LAB-NDIHR-UFPB (2024).
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Figure 4. A) At the top, digital photograph of the documentary survey; B) Bottom, final result of the digital decal
on 2 rock panel at the Roga Nova site. Source: authors, LAB.

Results of the 3D modeling method for archaeological sites

As aresult of the aerophotogrammetric survey and image processing, different products
were generated to help analyze the graphic remains, their environmental insertions, and
the dissemination of the information produced with the three-dimensional modeling. For
each archaeological site, a 3D model was generated of the morphological configurations
of the rock support with the graphic panels presente (LAB-NDIHR-UFPB, 20233, 2023b), the
environmental insertion (LAB-NDIHR-UFPB, 2023c, 2023d), and an orthophoto of each site.

For the Roga Nova site, the three-dimensional modeling of the support and graphic
panels were carried out using 157 photos taken by manual flight, while 240 photos were
needed for Tapuio. Next, a dense three-dimensional point cloud was generated for each
site through processing, by aligning all the photos taken for each unit and extracting
the homologous points, which served as the basis for generating the three-dimensional
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Figure 5. A) Top, digital photograph of the documentary survey; B) Bottom, final result of the digital decal of the
4" rock panel at the Roga Nova site. Source: authors, LAB.

models that were later textured (Figure 6). The same procedure was applied to the 3D
modeling of their geoenvironmental insertion.

The orthophotos were generated based on 250 photos for the Roga Nova site and 118
for Tapuio, taken with automatic flights at a height of 80 m. The dense point clouds
were used to generate Digital Terrain Models (DTMs) which were used to calculate the
orthoimages for each unit (Figure 7).

The general results of this documentary survey using orthoimages of the sites can
be accessed through the profile on the Sketchfab platform of the Laboratério de
Arqueologia Brasileira, associated with the Nucleo de Documentacgao e Informagao
Historica Regional by the Universidade Federal da Paraiba (LAB-NDIHR-UFPB)”.

7 Profile on the Sketchfab platform: https:/sketchfab.com/LAB-NDIHR-UFPB/models
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Textured three-dimensional model - Roga Nova site Textured three-dimensional model - Tapuio site

Figure 6. Results of 3D modeling of rock panels. Source: authors, LAB.

Orthophoto - Roga Nova site Ohophoto - Tapuio site

Figure 7. Results of DTM and 3D modeling of the geoenvironments of insertions of archaeological sites. Source: authors, LAB.
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With this, the products generated can be used for different demands/discussions on
graphic and geoenvironmental traces in archaeological science:

» The three-dimensional model of the site’s geomorphology and the graphic panels
present enables analysis of the distribution of the graphics on the support, the
sizing of the panels and the support, analysis of the weathering processes
affecting the rock, among other information (LAB-NDIHR-UFPB, 2023a, 2023b,
2023c, 2023d).

» By 3D modeling the environments where the sites are located, it is possible to obtain
information about the geoenvironment present, proximity to drainage networks, the
layout of the supporting rock on the slope, anthropogenic actions in the vicinity of
the sites (human occupations and their varieties), among other information (LAB-
NDIHR-UFPB, 2023c, 2023d).

» With orthoimagery it is possible to create more detailed maps of the sites and
their geoenvironmental insertions, producing cartographic models with resolutions
that are more suitable for the specific analyses required by archaeological studies,
and the results obtained are more favorable than those processed using satellite
orthoimagery databases (LAB-NDIHR-UFPB, 2023c, 2023d).

» Sharing the three-dimensional models generated through platforms, as proposed
in this work, in order to disseminate this cultural heritage with the community and,
consequently, safeguard the information on these sites and their environments for
future studies.

» Another advantage is that the databases generated during the documentary survey
can be accessed via the Internet, making them easy to view for teaching purposes
in the classroom, archaeological analysis, exhibitions in virtual museums or any
activity that requires visualization of documentary collections;

» The final results of the 3D models produced on the Sketchfab platform, there was a
high potential for linking various archaeological and geoenvironmental information.
By interweaving this data into the models, it is possible for the observer to obtain
contextual details ranging from reports on other types of archaeological records
in photographs, the location of sites on maps, specific indications of relevant
information in the production and demonstration of the models.

Conclusions

Through public actions that amplify knowledge, by promoting access for the society to
institutional documentary collections, often represented by Archaeological Laboratories,
it is necessary to be committed to drawing up accessible procedures for the data
prospected in the field, since these databases contain relevant information about
cultural heritage. However, it is not always organized and available to all interested
parties.

With the new tools coming from the internet (or a global system of computer networks),
countless possibilities are created for organizing and sharing information through
public access, and this is associated with public culture policies and democratizing
access to it. Therefore, institutions and their databases must become an open space,
as a proposal for digital transformation, by looking for new methodological tools
that support the construction and dissemination of cultural, scientific, and artistic
collections.
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What has emerged from this study, as a proposal for methods to survey the
documentary record of archaeological sites where rock art is present, is the potential
for uncomplicated digital possibilities for the results. Here we found that they can
help with the (visual) safeguarding of conservation status and contextualization of
archaeological site data in institutions, such as IPHAN (the Brazilian National Historical
and Artistic Heritage Institute) or Archaeological Laboratories promoting their results
by sharing the information on digital platforms (Open Source and Open Science) for
educational purposes, offering didactic content in the classroom, virtual exhibitions
in museums, and access to the general public.

The results of methodological processes, in general, should contain, a concern for
social responsibility towards public investments, by providing access to the collection.
For this case study, the visual quality of the digital decal processes for rock art was
investigated, enabling other specific analyses of the phenomenon, such as wear and
tear on the paintings, analysis of pictorial details on the rock supports. In addition, the
results obtained by 3D modeling (of the panels and the geoenvironmental context of
the archaeological sites) make it possible to explore geomorphological, water, plant,
and wildlife analyses that are associated with the archaeological heritage.

One of the contributions is the possibility of diagnosing and visualizing the
geoenvironmental context of locations. This allows understanding and visualizing
through these models, assisting in the interpretation and explanation of archaeological
studies, as also disseminating and promoting educational actions for the general public,
by creating realistic, interactive virtual models of these places, they enable people to
“visit” and explore “lost historic environments”.

Using digital methods in heritage conservation also brings benefits to academic
research, through the analysis of large amounts of digital data. This makes it possible
to carry out analyses and correlations that would be difficult to identify and measure
in the archaeologist’s in situ observation. Besides, conservation in archeology also
involves the protection of archaeological sites and their contexts, which are often
targets of various degradative processes. Therefore, these results collaborate with
conservation measures and multidisciplinary research, encouraging the protection of
these sites in the implementation of public preservation policies so that they can be
studied and appreciated in the future.

Finally, we aim to conserve archaeological heritage through innovative methodologies
that are part of the recent processes of safeguarding and sharing the information
generated by archaeological studies. With software tools that make it possible to
digitize databases, by thinking about and producing digital methods for treating
documentary collections. Therefore, reflecting on this issue leads to the importance of
public policies for scientific, technological, and innovation development in the country,
relevant to archaeological science.
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