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This project and study are published to share the findings of using emerging
technologies for the morphological reconstruction of archaeological anthropology and
forensic study.

For research and study purposes, the author chose the Kennewick Man as part of an
in-house project #BringingHistoryToLife.

Emerging technologies from Reallusion Character Creator were used along with
guidance and advice from Ms Brigita Biondic (BSC), who collaborated with the author.

This study aimed to provide an in-depth look and the possibilities of using emerging
technologies in archaeological anthropology and forensic facial and anatomical
reconstruction. The Kennewick Man was chosen as the subject and has garnered
significant attention from the Native American and scientific communities globally since
its first discovery and unearthing in 1996, one of the oldest remains ever found in North
America and most closely related to Native Americans.

This work wishes to enhance the findings and bring history to life for the “Ancient One”
and the sentiments of the Confederated Tribes of the Colville Reservation.

In Sincerest Gratitude.

Sardar Jeasy Sehgal
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Executive Summary/Abstract

The present study explores emerging technology methodologies and workflow pipelines
to recreate a Digital Human representation (DH), Full Body and Facial Motion Capture,
Animating for Emotional and Empathic responses of the Kennewick Man. The study
looks at emerging technologies used in Virtual Production and VFX industries to help
#BringingHistoryToLife for the Kennewick Man.

Methods

The research study looked at publicly available published data and evidence,
photographs and references for the Kennewick Man since being first discovered in 1996
on the banks of the Columbia River in Kennewick.

The reference images of the skull, the DNA results and analysis of haplogroup
classification were considered for ascertaining the inherent look of the digital human
morphological facial and body reconstruction of the Kennewick Man.

Emerging technology pipeline from Reallusion - Character Creator was used
predominantly during the reconstruction of the morphological facial features. While
maintaining the emotional empathetic references of the reconstructed digital human to
be able to bring to life 9,000 years old archaeological human remains ever found in
North America and most closely related to Native Americans.

Results

His research specialisation concentrates on creating realistic digital humans with the
perception of emotional and empathic responses. As an artistic representation of the
Kennewick Man digital human, the subject was reconstructed using cutting-edge
emerging technology and created by Sardar Jeasy Sehgal - Master of Technological
Futures. The three-dimensional renders are presented throughout the study, along with
a motion performance captured animation to see the subject come to life.

Discussion

The current project provides evidence to support emerging technologies and
methodologies for the morphological reconstruction of archaeological anthropology
and forensic study. The study explores and presents the results of bringing history to life
for the Kennewick Man in realistic experiences that create more profound emotional
responses for the audience while coming face to face with “The Ancient One.”. The
practice-led research explores the rapid development of Virtual Production in the film,
media and gamification industries while exploring emerging workflow pipelines for
better processes and more realistic results that can further enhance the workflow of
archaeological and forensic anthropology.

Conclusion

The study has resulted in the production and reconstruction of the Kennewick Man, a
9,000 years old archaeological human, by employing the emerging workflow pipelines.
The study hopes to assist in evolving the practices used in the morphological
reconstruction of archaeological anthropology and forensic study.

4



Introduction to the Project

Digital Humans have been around for a few decades, thanks to the film and media
industry and, more significantly, the visual effects workflow.

Virtual Production has transformed the art of filmmaking, empowering creatives to tell
dynamic narratives while utilising 3D game development and rendering production
processes.

The definition of digital humans in a commercialised market segment is significantly
diluted in its understanding by the general populace. The understanding of the
perceived emotions of a digital human is misunderstood as AI (artificial intelligence).
(Digital Humans That Look Just like Us | Doug Roble, 2019)

For this study, referring to and referencing my professional practice in the CGI industry,
the below definition applies:

“Digital Human refers to a computer-generated 3D humanoid character with the features
and gestures that resemble a real human. A machine learning AI synthesis is being
misunderstood as being a digital human in today’s date.” (Jeasy Sehgal: Graphic Monk Ltd)

In summary, as an explorative study, this study aims to bring history to life with the
morphological reconstruction of a 9,000-year-old archaeological human skull discovered
in 1996 on the banks of the Columbia River in Kennewick. The find was aptly termed
“The Kennewick Man” by the scientific community and “Ancient One” by the
Confederated Tribes of the Colville Reservation.

The Kennewick man has been the subject of much controversy over two decades with
the scientific and Native American communities of the Confederated Tribes of the
Colville Reservation. (Website, n.d.) the archaeological finds were locked up in the Burke
Museum in Seattle from 1998 to 2017 when the remains were returned to the tribes for
proper burial in a private and undisclosed grave according to the traditions of the tribes.

5

https://paperpile.com/c/aRQmlU/GZlp


#BringingHistoryToLife

The skeletal remains of a 9,000-year-old male human specimen were a chance find in
1996 on the banks of the Columbia River, spanked a murder mystery, leading to one of
the oldest archaeological human remains ever located in North America, and most
closely related to Native Americans.

Aptly dubbed “The Kennewick Man” after the remains were found in the Columbia River
Valley, Kennewick has been the subject of legal battles and wonderment for the
scientific community.

Called the  “Ancient One” by the people of the Confederated Tribes of the Colville
Reservation, the skeletal remains were claimed to be of Native American descent, yet
the scientific study was undertaken by the scientific community, including DNA analysis
and forensic archaeology, painted an intriguing picture of the life of the Kennewick Man.
(Achenbach, 2014)

Archaeology employs many functions from the field of forensics to enable
archaeologists to make informed findings of the burial, environment, human remains
and archaeological pieces of evidence.

These methods are not only limited to forensics and archaeology but have a deep
crossover with the visual effects industry and, more significantly, the emerging
technologies for virtual production methodologies.

Photogrammetry and three-dimensional scanning are used to further study and archive
the finds in the scientific communities, more particularly within the field of archaeology.

These techniques, further aided by the emerging technologies within the visual effects
industry, are readily available to artists and creators globally thanks to developers like
Reallusion with Character Creator 4 and iClone 8, Epic Games with MetaHumans
(currently in Beta Version at the time of writing), Nvidia Omniverse and AI Machine
Learning.

Method

Here at Graphic Monk Productions, we wanted to push the boundaries of our research
and development of the digital human creation methodologies employed to bring
history to life for The Kennewick Man. The technology allowed us to do a full
morphological facial and full-body reconstruction within just four hours.

The only opportunity the scientific community and the world have had to peer into his
eyes was possible by the clay facial reconstruction created by Jim Chatters and Thomas
McClelland and then by Amanda Danning.
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The Kennewick Man - Clay reconstruction - Jim Chatters and Thomas McClelland (NOVA Online, n.d.)

The Kennewick Man - Clay reconstruction - Amanda Danning (Ghose, 2015)

7

https://paperpile.com/c/aRQmlU/CxkN
https://paperpile.com/c/aRQmlU/Xche


After studying the DNA analysis findings and the facial reconstructions of the skull using
the American Method as well as the Russian Method of facial reconstruction for race
identification and determination, using Character Creator 4 from Reallusion, we set out
to recreate the morphological facial and full-body reconstruction of The Kennewick Man
in collaboration with the studies and research being done at Virtual Production Dojo
and Graphic Monk Productions, overseen by Brigita Biondic, Biologist (BSC).

The muscular and anatomical features were sculpted with care to match the skeletal
features of the skull during the reconstruction stage, revealing a strong brow region and
jaw structure along with asymmetries with the nasal features of the skull, as portrayed
in the image below.

The Kennewick Man - Skull

8



The Kennewick Man-Base morphological sculpt - 2022 © Graphic Monk

The Kennewick Man - Skin treatment - 2022 © Graphic Monk

The DNA analysis conducted by Willerslev and Meltzer pointed to a range of variations
found among ancestral Native American Populations. (Ghose, 2015)

(Rasmussen et al., 2015) found that the DNA analysis evidenced the connection to
Native American tribes. It also suggested a migration pattern, suggesting that the
Ancient One was a hunter-gatherer. The bone chemistry revealed patterns pertaining to
coastal dwellers and wanderers.

The next step was to add additional facial features to the initial skull morph and muscle
along with skin pigmentation. A degree of artistic liberties was employed in recreating
facial skin features like wrinkles and dermatological features.
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The Kennewick Man - Morphological Facial Reconstruction - 2022 © Graphic Monk

This provided a realistic look for the reconstruction of the Kennewick Man, allowing us
to look into the eyes of the Ancient One once more.

Further adding particular facial hair features to the facial reconstruction allowed us to
embed further details into the face.

The Kennewick Man - Facial Hair application - 2022 © Graphic Monk

Attempting to retain certain features of the original clay facial reconstruction by
Amanda Danning, loose long hair was added to the reconstruction model, revealing a
much more realistic digital human representation of the Ancient One.
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The Kennewick Man - Scalp Hair application - 2022 © Graphic Monk

The reconstructed digital human model was given facial blendshapes to bring a more
emotional and empathic facial response to the digital human of the Kennewick Man.
Character Creator pipeline offered us a vast array of over one hundred and forty facial
blendshapes offering greater control over the eyes and mouth movements while
respecting the muscular bone structure of the facial reconstruction for emotions like
happiness, anger, surprise and more.

The Kennewick Man - Facial expression Test - Happiness - 2022 © Graphic Monk
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The Kennewick Man - Facial expression Test - Anger - 2022 © Graphic Monk

The Kennewick Man - Facial expression Test - Surprise - 2022 © Graphic Monk

Next, we looked at the full-body reconstruction, resulting in maintaining an overall
height of five feet, seven inches, as discovered and evidenced by Henry Schwarz,
professor emeritus in the School of Geography and Earth Sciences, in the scientific
analysis of the skeletal remains. (Why Was the Kennewick Man Such a Seafood Lover? n.d.)

Essential linen clothing was suggested as an artistic impression for the digital human
sculpt for the Kennewick Man.
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The Kennewick Man - Full Body Sculpt - Clothed - 2022 © Graphic Monk

The image of the skull was further analysed with the final render of the digital human
model of The Kennewick Man, resulting in a proper match of the skull and skinned

version.

The Kennewick Man - Skull and Sculpt comparison - 2022 © Graphic Monk
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Limitations

The facial reconstruction of the Kennewick Man was an attempt at
#BringingHistoryToLife by using emerging technologies available for the virtual
production industry.

The methods above relied heavily on the artistic representation and interpretation of
the anatomical and skeletal structure. As a disclaimer, the author does not claim to have
undertaken the complete anthropological study of the archaeological data but instead
relied on published journals and articles, scientific studies and results in the public
domain.

While these emerging technologies offer an incredible array of tools, they also present
their limitations. One relies on the artistic vision of the artist working on the recreations.

In this study, the software used was Character Creator 4 from Reallusion to create the
reconstruction; In contrast, traditional and newer 3D modelling software is available,
and each offers its benefits and limitations in the workflow.

Conclusion

In sum, the current project looks at a systematic exploration of new and emerging
technology and its uses within the field of archaeological and forensic anthropology.

While the manual, labour-intensive methods of clay reconstruction methods are still
heavily relied upon within the scientific community, there are good reasons to look at
the crossover and advancements in the virtual production and visual effects industry
has to offer.

This technology offers an opportunity for the scientific community to work closely with
artists to quickly iterate a realistic representation of the subject as a digital human and
bring animation data to study the nuances of facial and body movements.

Furthermore, the emerging technologies from Reallusion can be applied to law
enforcement and forensic investigations as sometimes, quick responses and iterations
prove necessary.

The Kennewick Man, also known as the Ancient One, was curated securely at The Burke
Museum from 1998 to 2017, under the contract to the US Army Corps of Engineers, until
repatriation. The skeletal remains were returned to the tribes on 17th February 2017,
which were reburied in a private ceremony according to the tribal traditions at an
undisclosed location.

The Ancient One was never on display for the general public; the only representation to
date has been the clay facial reconstruction from James Chatters, Thomas McClelland
and Amanda Danning until now, when we bring The Ancient One, The Kennewick Man,
to life virtually.

We hope that the outcome can help in further studies as part of #BringingHistoryToLife
for the numerous ancients locked up in museum archives, allowing a thorough
investigation of how our ancestors looked and dressed from Mesopotamia to Egypt to
Mongolia to India, China to Africa and everywhere in between.

14



Graphic Monk Productions would like to acknowledge and thank Sardar Jeasy Sehgal as
the artist who worked on the morphological facial and full-body reconstruction of The
Kennewick Man, Brigita Biondic for the guidance and assistance with the skeletal
calculations during the reconstruction and Virtual Production Dojo for employing
the research methodologies of the emerging technologies for virtual production.

Bibliography

Achenbach, J. (2014, August 25). Scientists: Mysterious Kennewick Man looked
Polynesian and came from far away. The Washington Post.
https://www.washingtonpost.com/national/health-science/scientists-mysterious-ke
nnewick-man-looked-polynesian-and-came-from-far-away/2014/08/25/45411b2a-27
b3-11e4-86ca-6f03cbd15c1a_story.html

Digital humans that look just like us | Doug Roble. (2019, May 28).
https://www.youtube.com/watch?v=nJd_2mJ4u-I

Ghose, T. (2015, June 18). 8,500-Year-Old “Kennewick Man” Is Native American. Live
Science. https://www.livescience.com/51262-kennewick-man-native-american.html

NOVA Online. (n.d.). Retrieved June 21, 2022, from
https://www.pbs.org/wgbh/nova/first/kennewick.html

Rasmussen, M., Sikora, M., Albrechtsen, A., Korneliussen, T. S., Moreno-Mayar, J. V.,
Poznik, G. D., Zollikofer, C. P. E., Ponce de León, M. S., Allentoft, M. E., Moltke, I.,
Jónsson, H., Valdiosera, C., Malhi, R. S., Orlando, L., Bustamante, C. D., Meltzer, D. J.,
Nielsen, R., & Willerslev, E. (2015). The ancestry and affiliations of Kennewick Man.
Nature, 523(7561), 455–458.

Website. (n.d.). https://www.burkemuseum.org/news/ancient-one-kennewick-man
Why was the Kennewick Man such a seafood lover? (n.d.). Retrieved June 21, 2022, from

https://dailynews.mcmaster.ca/articles/why-was-the-kennewick-man-such-a-seafoo
d-lover/

15

http://paperpile.com/b/aRQmlU/skhE
http://paperpile.com/b/aRQmlU/skhE
https://www.washingtonpost.com/national/health-science/scientists-mysterious-kennewick-man-looked-polynesian-and-came-from-far-away/2014/08/25/45411b2a-27b3-11e4-86ca-6f03cbd15c1a_story.html
https://www.washingtonpost.com/national/health-science/scientists-mysterious-kennewick-man-looked-polynesian-and-came-from-far-away/2014/08/25/45411b2a-27b3-11e4-86ca-6f03cbd15c1a_story.html
https://www.washingtonpost.com/national/health-science/scientists-mysterious-kennewick-man-looked-polynesian-and-came-from-far-away/2014/08/25/45411b2a-27b3-11e4-86ca-6f03cbd15c1a_story.html
http://paperpile.com/b/aRQmlU/GZlp
https://www.youtube.com/watch?v=nJd_2mJ4u-I
http://paperpile.com/b/aRQmlU/Xche
http://paperpile.com/b/aRQmlU/Xche
https://www.livescience.com/51262-kennewick-man-native-american.html
http://paperpile.com/b/aRQmlU/CxkN
https://www.pbs.org/wgbh/nova/first/kennewick.html
http://paperpile.com/b/aRQmlU/kOu1
http://paperpile.com/b/aRQmlU/kOu1
http://paperpile.com/b/aRQmlU/kOu1
http://paperpile.com/b/aRQmlU/kOu1
http://paperpile.com/b/aRQmlU/kOu1
http://paperpile.com/b/aRQmlU/K9K5
https://www.burkemuseum.org/news/ancient-one-kennewick-man
http://paperpile.com/b/aRQmlU/kMRf
https://dailynews.mcmaster.ca/articles/why-was-the-kennewick-man-such-a-seafood-lover/
https://dailynews.mcmaster.ca/articles/why-was-the-kennewick-man-such-a-seafood-lover/

