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H jungles, LIDAR can penetrate the canopy, revealing ancient civilizations
IntrOdUCtlon that were previously obscured by vegetation. One of the most notable
applications of LIDAR was its use in the discovery of the lost city of Uaxactun
in the Guatemalan jungle. Researchers were able to use LiDAR to detect
hidden structures, including pyramids, roads, and urban complexes, in an
area previously thought to be devoid of significant archaeological remains.
LiDAR's ability to expose long-lost cities is invaluable for locating sites that
were once inaccessible or completely invisible to traditional survey methods.
3D imaging technologies, including photogrammetry and laser scanning,
are revolutionizing how archaeologists document and preserve ancient
artifacts, architecture, and entire excavation sites. By capturing a series of
high-resolution images from various angles, 3D imaging techniques allow
archaeologists to create digital models of objects or sites that can be studied
and analyzed remotely [3].

Archaeology is often considered a science that unearths the stories of
our past, revealing the cultures, traditions, and lifestyles of ancient societies.
For centuries, the methods employed by archaeologists were based on
meticulous excavation, site surveys, and careful analysis of artifacts and
structures. However, in recent decades, technological advancements have
significantly transformed the field, offering new ways to explore, document,
and interpret historical sites. From satellite imaging to 3D modeling,
technologies have become essential tools in the archaeologist's toolkit. This
review article explores the modern techniques in archaeology, emphasizing
how technologies are reshaping our understanding of history. As archaeology
is now at the crossroads of science, engineering, and data analysis, the
marriage of these disciplines has allowed for unprecedented discoveries
and more precise interpretations of archaeological sites. The integration of Photogrammetry involves taking multiple photographs of an object or site
new technologies is not only enabling archaeologists to work faster, but also ~ from different angles and using software to stitch them together into a 3D
more ethically and non-invasively, opening new doors for future research. By ~ representation. This technique is cost-effective, portable, and can be applied
examining some of the most cutting-edge methods currently in use, this article to virtually any object, from small artifacts to entire archaeological sites. LiDAR
highlights the transformative potential of technology in archaeology [1]. Scanning Laser scanning produces highly accurate 3D point clouds that map

the precise contours and features of an object or structure. This technique

. e is particularly useful in the documentation of large monuments, like the
Descrlptlon pyramids in Egypt or the temples at Angkor Wat, which may be too complex
or too delicate for traditional methods of measurement. These 3D models

Geophysical survey methods are among the most revolutionary  ¢ap be shared online, enabling global collaboration among researchers and
advancements in archaeological practice. Techniques such as ground-  the public, and they also serve as virtual archives for sites or objects that
penetrating radar (GPR), magnetometry, and electrical resistivity tomography  may be at risk of decay or destruction due to environmental factors, war, or
(ERT) allow archaeologists to survey sites without disturbing the ground. tourism. The sequencing of ancient DNA has become a major breakthrough
These non-invasive methods reveal the presence of archaeological features, in understanding the genetic relationships between ancient populations
such as walls, ditches, or even buried buildings, beneath the surface. Ground- and modem humans. By extracting DNA from bones, teeth, and even hair
Penetrating Radar (GPR) works by sending high-frequency radar waves  samples, scientists are now able to reconstruct entire genomes of prehistoric
into the ground and measuring the reflections off of subsurface structures. people, providing insights into migration patterns, disease resistance, and
These reflections can then be interpreted to visualize potential archaeological the development of cultural practices. One example of how ancient genomics
features. One of the key benefits of GPR is its ability to create detailed 3D has reshaped archaeology is the discovery that humans from the Americas
images of a site, helping archaeologists identify anomalies before excavation. arrived thousands of years earlier than previously believed. DNA evidence
Magnetometry detects subtle variations in the Earth's magnetic field caused by om ancient remains has traced the origins of Native American populations to
the presence of buried features. For example, the magnetic properties offired  gjyeria confirming migration routes and timelines that were once speculative.
clay or burned soil differ from the surrounding soil, allowing magnetometers to Genetic studies also offer insight into how ancient populations interacted with

pinpoint ancient structures such as hearths or buildings. Electrical Resistivity their environment, including how they domesticated animals and cultivated
Tomography (ERT) uses electrodes to measure how easily electricity can pass '

through the ground. Different materials, such as soil, stone, or brick, resist crops [4].
electrical flow differently. By analyzing these resistances, archaeologists can In addition, the sequencing of ancient plant and animal genomes has
map out buried features with high precision [2]. revealed how human societies impacted biodiversity, both intentionally

and unintentionally. Genetic studies have even shed light on the diets

archaeology in recent years. By using laser pulses from aircraft or drones, ~ °f ancient civilizations, such as the analysis of isotopes in bones to track
LIDAR is capable of scanning the surface of the Earth and creating incredibly ~ ncient agricultural practices. Virtual reality (VR) and augmented reality (AR)
detailed, high-resolution 3D maps. When employed in dense forests or are not just for gaming; they are increasingly being used in archaeology for
research, education, and public outreach. VR allows archaeologists to create
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archaeologists. Al can assist in the analysis of large datasets, such as those
generated by geophysical surveys, satellite imagery, or historical documents.
By training algorithms to recognize patterns in these datasets, archaeologists
can identify potential sites of interest and even predict the locations of buried
artifacts [5].

Conclusion

The integration of modern technology into archaeology has opened up
exciting new possibilities for understanding human history. Non-invasive
techniques like geophysical surveying, LiDAR, and 3D modeling are
transforming the way archaeologists approach excavation, allowing them
to gather information without disturbing the ground and leaving behind
less environmental impact. Technologies like ancient DNA analysis and
Al are shedding new light on ancient populations, migration patterns, and
interactions, while virtual and augmented reality are providing immersive
experiences that bring history to life in new and exciting ways. Perhaps most
importantly, the combination of these technologies is making archaeology more
accessible and efficient. Researchers now have a wide array of powerful tools
at their disposal to probe the past, and the increasing collaboration between
archaeologists and scientists from other fields is leading to interdisciplinary
approaches that enrich our understanding of history. These technologies
are also reshaping how the public engages with archaeology, offering virtual
experiences and open access to findings that were once limited to academic
circles.

As technology continues to advance, the future of archaeology looks
incredibly promising. The use of machine learning, deep learning, and more
sophisticated Al will likely lead to even more groundbreaking discoveries,
while technologies like drone surveying and quantum computing could further
accelerate research and analysis. In the end, technology in archaeology is not
simply about uncovering artifacts, but about finding more meaningful ways to
understand the complexities of our shared human history. With these tools,
archaeologists can continue to push the boundaries of what we know, bringing
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the stories of our ancestors to light in ways that were once unimaginable.
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