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Abstract: the article summarizes the experience of experimental work in the field 
of 3D capturing and visualization of excavation results conducted by the Laboratory 
of Interdisciplinary Archeological Research "Artefact" at Tomsk State University. 
Different tools of stereo visualization providing the presence effect for presentation of 
archaeological excavations in museum practice are introduced.  
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Today only few people can be surprised by the possibility to make a virtual 3D 
tour through ancient Pompeii or Machu Picchu. Such "time travel" can take place in a 
virtual space or be a multimedia component of a museum exposition. At the same 
time, different types of archaeological monuments require completely different 
approaches to their representation in the virtual and museum space. Archaeological 
monuments of the taiga zone of Siberia are often not spectacular enough to popularize 
science as they are completely hidden underground and remain "invisible" to the 
general public. In addition, archaeological objects of the taiga zone are completely 
devoid of any stone structures, so that creation of absolutely special conditions for 
their museumization is needed. 

New opportunities for presenting scientific discoveries and conveying their 
significance to a wide audience were opened in the last fifteen years together with 
methods of three-dimensional modeling and visualization of archaeological 
excavations. Currently, two alternative technologies are actively used: laser scanning 
and digital photogrammetry [1]. Created on the basis of these technologies, interactive 
photorealistic 3D models allow any interested person to see archaeological objects. 
Stereo video clips shown on special equipment in museums create a full "presence 
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effect" and any visitor of the exhibition can see in every detail and from different 
points-of-view what the archaeologist saw during the excavations. The huge value of 
3D capturing and visualization technologies is also proven by the fact that the object 
in all its complexity can become available for further studies and interpretation to an 
unlimited number of interested researchers, and the author of the excavations loses its 
monopoly to exercise the "only true" interpretation of the monument under study [2]. 

In this article we will summarize the experimental work in the field of 3D 
capturing and visualization of excavation results conducted by the Laboratory of 
Interdisciplinary Archeological Research "Artifact" at Tomsk State University.  

In 2013, the research of the widely known in the scientific circles of the 
medieval archaeological complex of the Green Yar in the Yamal-Nenets Autonomous 
District was resumed. Excavations were carried out by the Scientific Center for Arctic 
Studies (Salekhard city) headed by A.V. Gusev, with the participation of the 
Laboratory "Artifact" that carried out 3D modeling of the burials investigation process 
[3]. 

For the purpose of further comparative analysis of the results obtained, two 
technologies were simultaneously used: three-dimensional scanning and ground-based 
photogrammetry. A hand-held optical non-contact 3D scanner CreaformVIUscan and 
the software CreaformVXelements and GeomagicDesign X were used. When making 
records with the use of photogrammetry technology, the Nikon digital camera was 
used. Two variants of data processing with the help of free software Autodesk 123D 
Catch and commercial Agisoft Photoscan Professional have been tested. And on the 
basis of scanning and photogrammetry, relatively highly detailed three-dimensional 
models of explored burials were created. However, the technology of digital 
photogrammetry, in contrast to the three-dimensional scanning, does not require any 
expensive equipment and is easier to learn. As for the experiments with free and 
commercial photogrammetry data processing software, the best results were achieved 
by the commercial Agisoft Photoscan Professional. However, the models created in 
the free program Autodesk 123D Catch are quite suitable for the museum 
presentation.  

For 3D visualization, Autodesk 3D Max software was used. To create a stereo 
image, the scene was visualized from two cameras using a directional method using a 
script to automatically calculate and change the stereo base up to the distance between 
the camera plane and the zero parallax. The stereo clips created in the end 
demonstrate various stages of burial investigation and are currently used in the 
teaching process at the Faculty of History of Tomsk State University as well as in 
specific tours through the Museum of Archeology and Ethnography of Siberia.  

In 2014, the Tomsk State University resumed the excavation of Timiryazevsky - 
the first burial mound. For the first time in Russia, the methods of 3D capturing of the 
whole process and results of excavations were consistently applied [4]. In contrast to 
our work carried out earlier in the Green Yar using ground-based photogrammetry, 
not only individual burials, but the entire excavation at different stages of the study 



were recorded. Data processing was carried out using the Agisoft Photoscan 
Professional software. All the held fixations can be divided into two types: 

1) Shooting the entire area of the excavation before the excavations have 
begun and at different depths later, during the excavation process; 

2) Detailed fixation of every archaeological object discovered during the 
excavation (burial, internment of the doll-twins of the deceased person, memorial 
complexes, etc.). 

Three-dimensional capturing using ground-based photogrammetry technology 
carried out at all stages and applied to all objects of excavation, allowed not only to 
document the research process live and with high accuracy, but was also used in the 
exhibition project "Secrets of the Timiryazev Necropolis: the cycle of life and death in 
the Siberian shamanism" (2015) of the Tomsk Regional Museum of Local History. 
The exposition itself was built in such a way that the visitor could pass along with the 
"detectives of the past" – archaeologists – the entire cycle of acquiring the new 
knowledge: from the discovery of a handful of incomprehensible miniature objects to 
the reconstruction of the whole ceremony of the "final funeral" including the burial of 
a doll-twin of the deceased person.  

One of the presentation tools was a stereo video clip demonstrated at exhibition. 
Before creating an animation scene, all models were pre-processed in the Geomagic 
Wrap software. Besides, models of different scales of capturing were integrated. The 
burial model was integrated into the model of the entire excavation. The model of a 
local cluster of artifacts was integrated into the burial model (Figure 1). 

 
Fig.1. Stereo video footage for the exhibition "Secrets of the Timiryazev Necropolis: 

The Circle of Life and Death in Siberian Shamanism" 
For visualization, Autodesk 3D studio MAX software was used. The first part of 

the video includes the display of all stages of the excavation: disassembling the 
cultural layer at different depths, discovery and study of the burial and the ritual 
object located next to it - a cluster of miniature things with an anthropomorphic 
attributes. The visitor sees everything the researcher saw at the time of the discovery. 
The second part of the video demonstrates the scientific reconstruction of the 
appearance of doll-twins of the deceased. Reproduction of video clips in the stereo 
format at exhibitions was made by a projector using the shutter technology of 



equipment manufactured by Nvidia and Optoma. Currently, the created stereo-
visualizations are used in the teaching and learning process and are demonstrated in 
the Museum of Archeology and Ethnography of Siberia of Tomsk State University 
(Figure 2). 

 
Fig. 2. Demonstration of 3D videos in the Museum of Archeology and Ethnography 

of Siberia, Tomsk State University 
In 2016, experimental work on 3D capturing of excavation results of the early 

Scythian funeral complex Chinge-Tay I in the Republic of Tyva started. This complex 
is explored by the archaeological expedition of the State Hermitage under the 
direction of K.V. Chugunov. The diameter of the central mound is more than 70 m. 
The investigation of this grand funeral structure is carried out sequentially sector by 
sector and will last for many years. The "Artifact" laboratory is engaged in three-
dimensional capturing of the excavation process with already developed methods of 
ground-based photogrammetry. Specific character of the research object also made 
the use of the aircraft DJI Phantom 4 necessary. This project combines data obtained 
by ground-based photogrammetry and aerial surveys at low altitudes. 

The resulting 3D models and digital archives will lay the groundwork for 
interactive multimedia exhibitions, and the stereo-based visualizations created will 
provide the visitor with a complete "effect of presence" on excavations.  
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