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Abstract. Explore the possibility of forming an algorithm that allows for the reconstruc-
tion of the lost compositions of easel painting by outstanding masters of the Ancient Wurld.

The purpose. Form an algorithm of the scheme of actions based onon the basis of the
received historical information allowing to make the reconstruction of the lost compositions of
easel painting of outstanding masters of Ancient Greece.

Methodology. In the study, the following research methods were used:

1) analytical method, by which the current literature had been analyzed;

2) theoretical and conceptual method, which made it possible to determine the conditions nec-
essary for the implementation of IT-technology into cultural and artistic practice; The study
used the methods of computer modeling and analysis, which made it possible to increase the
accuracy of the results. The authors of the article consistently consider the algorithm of actions
necessary to restore the lost works of the past. The work takes into account the technological
features of the layer-by-layer painting of the Ancient World and analyzes the color scheme
used by the masters of antiquity. For clarity, the authors have created a special scheme — a
color square. The creation of this material was preceded by a deep study of ancient sources,
in particular the works of Pliny the Elder.

Results. The main elements necessary for the restoration of the lost pictorial work of art
have been established. The main reconstruction algorithm is stated: drawing, composition and
methodology for creating a work of antique art. Hellenistic Greek colouristic is systematized
according to the “Color square” scheme. All this information can be used in deep machine
learning technologies according to certain algorithms and can give very interesting results.

The scientificance novelty. Consist in the creation of a scheme of actions aimed at
restoring the image as close as possible to the lost original on the basis of the preserved liter-
ary and material artifacts.

Practical significance. This algorithm can be useful when creating computer software
designed to recreate lost works of the past. Such a system will be needed in such fields as
archeology and art history. The technique is ideal for use in deep machine learning technologies.
To carry out the reconstruction of a specific work, the main aspects are considered: origin,
development, principles of classical painting, technology, influence on other types of fine art
(philosophy, utilitarian application, subject matter). The research methodology is based on the
use of historical, cultural, art history and biographical approaches.

Keywords: Reconstruction; Ancient Greek painting, Encaustics; Cameo,; Drawing; Com-
position; Culture; Artistic task; Machine learning

© Petrushevskyi A., Petrushevska N. Reconstruction of ancient greek painting in the context of modern digital
technologies. Teopis Ta npakTnka An3akiHy: 36. Hayk. npaub. K.: HAY, 2021. Bun. 22. C.79-87.
doi: 10.18372/2415-8151.22.15396



[80]

Teopis Ta NPAKTUKA AU3ANUHY. Bun. 22.2021

INTRODUCTION

With the development of information
technology, the subject of research data is gaining
practical application for the creation of specialized
databases and applications based on neural
networks. To date, the problem of reconstruction
is little covered in the modern scientific literature.
Although all the necessary technical means are
already available. Of course, this is a difficult job
but absolutely necessary for a fuller understanding
of the ancient past. In our opinion, the possibility
of reconstructing drawings and compositions is
based on the tradition of the ancient Greeks, to
make countless copies of famous paintings in
various techniques, because painting was valued
above other arts. Descriptions of modern poets and
historians, copies made in other techniques can
help in the search for the composition of the lost
pictorial original. The reliefs are of special value
because they most adequately reflect the location
of minor figures and details. The most notable
reliefs in ancient Greek painting are cameos, which
were not accidentally called “stone painting”. Every
known work has been reproduced not only in copies
but also in interpretations.

LITERATURE REWIEW

On this topic, we can find comments in the
work of a prominent Russian specialist in the field
of ancient culture Neverov O. Y. "Ancient cameos in
the collection of the Hermitage” where the author
unequivocally notes the possibility of using cameos
for the reconstruction of ancient works. This topic
is absent in modern publications. Neverov O. Y. and
his team even selected several cameos - candidates
suitable in his opinion for the reconstruction of
famous antique compositions. Unfortunately, the
work was not completed for severala number of
reasons. One of them, without a doubt, was the
lack of an appropriate technical base at that time.

From our point of view, one of the most
informative sources on this topic is the work of Pliny
the Elder. His testimony is extremely important for
reconstruction, since Pliny saw with his own eyes
many of the works he described. From Natural
History, we learn about the first outstanding
draftsman of ancient Greece, who took the painting
to a new level with his vast theoretical knowledge.
Pliny mentions two art theorists, Antigonus and
Xenocrates, who left behind treatises on painting,
which confirms the presence in V a. C. painting

theory. Greek epigrams that describe works of art
and their creators, demonstrating the highest skill
of the artist. So, thanks to Pliny’s information, we
know that the first outstanding teacher of ancient
Greece, who influenced the mass study of painting,
was Pamphilus from Macedonia, and his students
Apelles and Pausius became a legend of ancient
painting. According to Pliny, a contemporary of
Apelles, Aristides of Thebes “... was the very first
who began to express in painting the temper and
convey the feelings of a person, ... as well as mental
confusion, somewhat harsh in colors.” [3, [19.98]
Pliny’s seemingly insignificant remark about the
coloristic features of Aristide’s painting actually
suggests that the Hellenistic artist conveyed the
emotional instability of his characters not only by
means of linear composition and drawing, but also
by means of color harmony and color composition.
Thus, the intensity of color combinations intensified
the impression of the tension of psychological
states.

In addition, a very important source of
information is the works of Elian, in particular,
“Colorful stories” and “Epigrams.” Elian writes about
“... that in Thebes the law prescribes masters,
painters, and sculptors to give what they depict,
features that are more elevated in comparison
with reality. For understating the merits of what
served as a model for a statue or painting, painters
and sculptors were threatened with a monetary
fine.” The system of courts and fines occupied a
significant place in the ancient world, exerting a
great influence on the processes in society

THE PURPOSE

Form an algorithm of the scheme of actions
based onon the basis of the received historical
information allowing to make the reconstruction
of the lost compositions of easel painting of
outstanding masters of Ancient Greece.

This technique can be useful when creating
computer software designed to recreate lost works
of the past. A similar system will be needed in
archeology and art history. The technique is ideal
for use in deep machine learning technologies. To
carry out the reconstruction of a specific work, the
main aspects are considered: origin, development,
principles of classical painting, technology, influence
on other types of fine art (philosophy, utilitarian
application, subject matter). The research
methodology is based on the use of historical,
cultural, art history, and biographical approaches.
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MAIN

The classical European painting technique
of the modern era is based on ancient Greek
technology. This is an indisputable factlt still
hides many mysteries, and it is a blank spot on
the art history map. Roman painting, which came
to us from the cities of Pompeii and Herculaneum
buried under the ashes, is not an example of the
illustrious Greek art of the fourth century BC, in
both technological and artistic aspects. Pliny the
Elder wrote in the 1st century AD that the once-
greatonce great art of painting, at one time, was
already fading away [3, [19.82], and there was
no artist who could restore the masterpiece of
Apelles "Aphrodite Anadiomene”. The masterpieces
of Hellenistic Greek painting were distinguished
by hyperrealism thanks to the invention of
Apollodorus: - modeling of shades, and also thanks
to the invention of Pausius of Sikion - layer-by-
layer painting, a technique that became the basis
of European academic painting. Reconstruction of
ancient Greek painting is the most important task
of the modern school of fine arts.

The associative European painting technique
of the modern era is based on ancient Greek
technology. This is an indisputable fact. Despite
this, it still hides many mysteries, and it is a blank
spot on the art history map. Roman painting,
which came to us from the cities of Pompeii and
Herculaneum buried under the ashes, is not an
example of the illustrious Greek art of the fourth
century BC, in both technological and artistic
aspects. Pliny the Elder wrote in the 1st century
AD that the once great art of painting, at one time,
was already fading away [3, 82], and there was
no artist who could restore the masterpiece of
Apelles “Aphrodite Anadiomene”. The masterpieces
of Hellenistic Greek painting were distinguished
by hyperrealism thanks to the invention of
Apollodorus: - modeling of shades, and also thanks
to the invention of Pausius of Sikion - layer-by-
layer painting, a technique that became the basis
of European academic painting. Reconstruction of
ancient Greek painting is the most important task
of the modern school of fine arts. Pliny identifies
three stages in the development of Greek painting,
in the first of which it was linear, in the second it was
monochrome, and in the third “a more skillful one
was invented, and such painting continues to exist
even now.” Even the name of the artist, Philokles
from Egypt, who, according to Pliny, invented linear
painting, points to the unconditional influence of
Egyptian traditions.

The origin and development of ancient
Greek painting took place in two centers:
Sicyon and Corinth. It is these cities that are
repeatedly mentioned in the “Natural History” in
connection with the invention of the painting by
the Greeks, the development of its linear form,
the first application of paint “from crushed tiles”
[3, [19.81]. Also, the author of “Natural History”
makes the necessary clarification that “only those
artists who painted pictures on boards have fame”
[19.118], which distinguishes easel painting as the
main one in ancient Greek culture. Apollodorus
Apolodor invents the black and white modeling
(last third of the 5th century BC). Pliny mentions
two art theorists, Antigonus and Xenocrates, who
left behind treatises on painting, which confirms
the presence in V a. C. painting theory. Greek
epigrams that describe works of art and their
creators that demonstrate the highest skill of the
artist. Combining a scientist and an artist, Apelles
was not only a master of realistic light and shadow
modeling of forms, but also a master of movement
composition. He became famous for the painting
“Aphrodite Anadiomene”, depicting the goddess of
love, emerging from the sea foam.

The popularity of this work prompted other
artists to reproduce it in sculpture, an example of
which, in @ Roman copy, has survived to this day.
It is also remarkable that for the final quality of
a painting, not only aspects such as composition,
drawing, technology, formal techniques, color
harmony were important, but also the art of
varnishing the work. Pliny writes that Apelles had
no equal in this art. [3, [19.97]. The innovation of
Pausius was the depiction of the object in a strong
foreshortening, which testifies to the highest skill
of the drawing. In the large painting “The Sacrifice
of Bulls”, “wishing to show the length of the bull,
he painted it facing from the front, not from
the side ...” [3, [19.104]. The most remarkable
invention of Pausius was a fundamentally new
method of creating a painting, consisting in the
layer-by-layer principle of applying local color and
light. Thus, Pausia of Sikion can be considered
the creator of the technology of classical painting.
It must be said about the palette of colors used
by the ancient Greeks to achieve the incredible
heights of art, which history testifies. There were
only four of these colors: white (Melian), ocher
(Attic), red (Pontic Sinop), and black (atrament).
The issue of reconstruction of the original hot
encaustic technology remains open until recently.
The author of the book “Antique Cameos in the
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Hermitage Collection” and the compiler of the
catalog O. Y. Neverov wrote: “Of all the aspects of
studying ancient cameos, perhaps the most curious
and promising is the question of their relation
to antique easel painting.” Layered sardonyx
reproduced the effect of layered classical painting,
and the translucency and coloristic saturation
of the stone resembled encaustic. “Along with
Pompeian frescoes, reliefs, and toreutics, cameos
are indispensable in the reconstruction of the
forever lost easel works of ancient painters. When
the same composition is repeated without changes
in a fresco, decorative relief, on a silver or bronze
vessel, lamp and cameo, it can be unmistakably
assumed that these repetitions are based on a
painterly original.

RECONSTRUCTION STAGES

The reconstruction of a painting consists of
such stages as:

1. Reconstruction of the composition;

2. Reconstruction of the drawing;

3. Reconstruction of the painting system.

Reconstruction of a the composition consists
of such stages as:

1. Research of surviving artifacts and
selection of the most repeated compositional
techniques;

2.Clarification of such elements of the
composition as:

a) format;

b) the height of the horizon line;

c) minor figures and details.

Reconstruction of a drawing consists of such
stages as:

1) Compilation of extant artifacts that match
the descriptions of ancient authors.

2) Reconstruction of the drawing based on
the resulting image.

Painting reconstruction consists of such
stages as:

1) Determination of the coloristic solution
based on antique samples;

2) Creation of a project of layered classical
painting with fixation of all intermediate layers.

a). Drawing.

b). Middle tone.

c). Volumemetric model

Figure 1. The scheme of the stages of work in the reconstruction of the figure of Aphrodite Apelles
(Developed by the authors)

An example is the wunusual work of
Apelles: “Aphrodite Anadiomene.” Here we see a
methodology that, from our point of view, allows
us to reconstruct the image of the goddess. We are
practically convinced of the main figure. The most
numerous descriptions, copies, and interpretations
refer to the image of Aphrodite Anadiomene. Two
sculptural copies that match the epigrams and
descriptions of Pliny the Elder: “Aphrodite Cyprene”,
who returned to Libya in 2008, and “Aphrodite
Anadiomene”, located in the National Museum of
Rome. E. Rothenberg wrote about the statue of
Aphrodite of Cyrene: The statue depicted Aphrodite
emerging from the water and squeezing wet hair,
as depicted in the famous painting of the great
Greek artist Apelles. Unfortunately, the head and

arms of the statue did not survive [216, 275]. The
most informative copy is “Aphrodite Anadiomene”
from the National Museum of Rome, because she
not only held her hands, but also her curled hair.
The head of Aphrodite has been preserved in the
interpretation of “"Aphrodite of Rhodes”, as well as
in the form of numerous figurines. When refining
the portrait of "Aphrodite Anadomena” by Apelles,
one should pay attention to Praxiteles’ sculpture
“Aphrodite of Cnidus”, which undoubtedly depicts
a portrait of Phryne, who inspired Apelles and
Praxiteles, famous friends, to create masterpieces.
painting and sculpture. It is known that Protogen
wrote an essay in two volumes “On the art of
painting and schemes” [3]. The academic school of
drawing, composition, and color harmony, dating
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back to its ancient origins, was based on schematics
designed by prominent artists and sculptors of
ancient Greece. The “limited palette” of ancient
Greek artists consisted of only four colors, which
made it possible to create a harmonious, rich, and
refined painting. We can systematize four colors
(red, yellow, white, and black) in a square of colors
(Fig. 2).

Such a color harmony scheme could be
in Protogen’s treatise. The square of colors
(Fig.2) of ancient Greek painting is a simple
and understandable scheme for the harmonious
combination of nuances of complementary colors.
Unlike Goethe’s color wheel, which includes two
spectral color triads without black, the Color
Square (Fig. 2) contains the basic information
needed for classical painting, which cannot exist
without black paint. The square of flowers (Fig. 2) is
intended for artists, taking into account the specific
requirements of classical painting, and consists of
25 squares. The corner squares are in the primary
colors. The black color of the Square of Flowers
(Fig. 2) is located in the lower right corner and
performs the same function as the blue color of the
Goethe Color Wheel or Otto Runge’s Color Sphere,
but with a quality result that is more harmonious
for classical painting. Black paint mixed with white
paint in varying proportions produces blue-gray
shades.

The application of layers of white paint over
gray imprimature gives a bluish tint. White is in
the lower-leftlower left corner. Red is in the top left
corner. The yellow color of the Square of Flowers
(fig. 2). is in the upper right corner. Three transition
tones connect each of the four colors with its
neighbor. The transitional tones of complementary
colors are conveniently located opposite each
other along the vertical and horizontal axes. A
remarkable characteristic of the Square of Colors
(Fig. 2) is that additional pairs of face shades are
already in a different tonal state, which is necessary
for their harmonious combination. The transition
from yellow to white and from red to black is
carried out diagonally. On the diagonal axes,
harmonious chords of contrasting color nuances
are also found. We know four primary colors and
intermediate tones. Thanks to the technology of
Byzantine iconography, we have an idea of how the
ancient Greeks used layers of paint and what types
of mixtures. And eventually, we can intuitively
understand how it works.

Figure 2. Scheme color square. (Developed by the
authors)

This is because there are certain artistic rules
that justify the use of light and shadow depending
on the lighting and pose of the model:

1. After the drawing was completed (fig.1a),
Apelles had to draw the silhouette of the figure
in olive tone (fig.1b). The reason for this layer is
to create a mid-tonemid tone that will simulate
midtones between highlights and shadows. The
hair is colored brown (Fig. 1b).

2. The next step is to cover the surface of
the body with a flesh tone slightly lighter than the
previous layer. In the case of lighter brown hair
(Fig. 1c).

3. With the same flesh color, but slightly
lighter, more illuminated areas stand out. This
procedure is repeated three times with less and less
occupied area. And at the end of everything, small
strokes of almost white color are placed (Fig. 1c).

4. Then the reddish parts of the body, for
example, on the cheeks, are painted with transparent
red ocher. The work is then combined with a very
transparent layer of yellow ocher, and the shadows
with a dark brown transparent (Fig. 1c).

Unfortunately, historiographers of the past
have left us no mention of the size and proportion
of the work. We can only draw conclusions based
on secondary information. We can assume that
Apelles’ painting was of considerable size. Most
likely - the height of a person. This hypothesis
is supported by many stories commented by the
Roman historians themselves. We have the words
of a historiographer how charming Aphrodite
Apelles was. In the art world, there is an ancient
aesthetic rule according to which a human figure
cannot be life-size, it must be slightly larger or
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smaller. Thus, the Greeks had to follow this. We get
a working height of 1.70 - 1.60 m. Following Pliny’s
words at that moment, the Goddess emerges from
the sea. Logically, the format for a standing figure
will be vertical.

Currently, two techniques of ancient Greek
painting are known - tempera and encaustic. The
most important works that the Greek craftsmen
created were performed in a more advanced and
significant technique - encaustic. This is a technique
where the base of the colorful paste is beeswax.
Even Pliny does not comment on the technique
directly used in the painting. But he mentions
that he saw the work in person. About 400 years
have passed since its creation. The painting was
exhibited in the open air according to the Hellenistic
tradition. It is also noted that the bottom edge of
the board has already been worn out. But not a
picture. All indications are that Aphrodite was
painted using this magnificent technique, which
has great resistance to corrosion. This is due to the
material used. The Greeks secretly used special
mixtures of refined wax “Punic wax” with other
ingredients. Some cleaning recipes can be found in
the works of Pliny himself.

We can see different ways of using the same
material. Some are rough and full of cautery marks,
but some appear very even and smooth. It can be
assumed that one of the most famous works of
history was made in athe second way. Thus, there
was no way for Apelles to create a stretch of color
in one encaustic layer. This is due to the form of
application. For this reason, the Greeks developed
a very specific technique that solved this problem
for both techniques. Thus, we have almost all the
pieces of this puzzle.

RESULTS AND DISCUSSIONS

On the example of the author’s research
given in this article, we can get an idea of the
importance of various types of information sources
for the reconstruction of lost works. They can be
conditionally divided into groups.

1. Literary sources -
contemporaries.

2. Artifacts - contemporaries of the lost
work, which are a kind of copies repeating the
composition of the lost work: cameos, ceramics,
sculptures, coins.

3. The technology for creating a specific

descriptions of

work.
4. Indirect historical facts to help complete

the picture. The main points necessary for the
restoration of the lost pictorial work of art have been
established. The basic algorithm of reconstruction
is stated: drawing, composition, and methodology
of the work of ancient Greek art. The Hellenistic
Greek colouristics is systematized according to the
“Color square” scheme. All this information used in
deep machine learning technologies according to
certain algorithms can give very interesting results.

CONCLUSIONS

Established the basic necessary items for
the restoration of the lost pictorial works of art.
The basic reconstruction algorithm is described:
the drawing, composition, and methodology of the
work of ancient Greek art. Systematized Hellenistic
Greek colors according to the scheme “Colored
Square”. A sequence has been developed for the
reconstruction of the main figure of Apelles’ work:
“Aphrodite Anadiomena”. This technique can be
useful when creating computer software designed
to recreate lost works of the past. A similar system
will be needed in archeology and art history. The
technique is ideal for use in deep machine learning
technologies (Fig. 3).

- Y I_/' R R "
Literary sources Artifacts The technology | |Indirect historical
facts
!
W . LN y A

Graphic result of reconstruction

Figure 3. Scheme of algorithm (Developed by the authors)

© Petrushevskyi A., Petrushevska N. (2021). Reconstruction of ancient greek painting in the context of modern digital
technologies. Theory and practice of design. 1(22). C.79-87, doi: 10.18372/2415-8151.22.15396



Theory and practice of design. Issue 22.2021

[85]

REFERENCES

[1] Arydas A., Devetzi A., Birtacha K. (2010). Lead
pigments and related tools at Akrotiri, Thera, Greece.
Provenance and applicationappli-cation techniques, J.
Archaeol. Sci., 7. 8, 1830-1840 p.

[2] Allen D. (1998). Roman Glass in Britain.
Boston. Shire Publications. 64 p.

[3] Berman, Lawrence,; Freed, Rita E. (2003) Arts
of Ancient Egypt.. Museum of Fine Arts Boston. 193 p.

[4] Bray C. (2000). Ceramics and glass: a basic
technology. Society of Glass Technology, 276 p.

[5] Brecoulaki H. (2014). Precious colours in
ancient Greek painting and polychromy: Material aspects
and symbolic values. Révue Archéologique 1, p. 1-36.

[6] Brill R., Rising A., Stapleton P. (1999).
Chemical analyses of early glasses. Corning Museum of
Glass, 336 p.

[7] Chandrahas M., Gupta D. L. (2017).
Deep Machine Learning and Neural Networks. IAES
International Journal of Artificial Intelligence (IJ-AI) Vol.
6, No. 2, p. 66-73.

[8] Chistyakova N. A. (1993). Grecheskaya
epigramma. Sanct Piterburg. Nauka. 448 str. [in Russian]

[9] Duffy E. M. (1962). Philip Pargeter and John
Northwood I, Cameo Glass Pioneers. Antiques, v. 82, no.
6, p. 639. - 641.

[10] Eliano C. Bevegni C. (Traduttore) (1996).
Storie varie. Adelphi. p. 321.

[11] Flinders Petrie, W.M. (1911).
Portraits in Egypt. Man 11. p. 145-47.

[12] Ge Wang, Jong Chu Ye, Klaus Mueller,
Jeffrey A. Fessler. (2018). Image Reconstruction is a
New Frontier of Machine Learning. IEEE Transactions on
Medical Imaging. Vol. 37, Is. 6, p. 1289 - 1296.

[13] Goethe W. (1970).Theory of Colours. MIT
Press Ltd. p. 468.

[14] Itten I. (1974). The Art of color. John Wiley
& Sons. p. 160.

[15] Keuls E. (1975). Skiagraphia Once Again.
Journal of Archaeology (79) 1. p. 1-16.

[16] Lydakis S. (2004). Ancient Greek Painting
and Its Echoes in Later Art. Oxford University Press. p.
320..

91 Roman

[17] Mairs R., Stevenson A. (2007). Egyptian
artifactsartefacts from Central and South Asia. p. 74-89.

[18] Neverov O. Y. (1988). Antichnyye kamei v
sobranii Ermitazha. Illyustrirovannyy katalog. Iskusstvo,
225 c. [in Russian]

[19] Pliny the Elder; William P. Thayer
(contributor). (2009). Pliny the Elder: the Natural History
(Latin and English). University of Chicago. vol. 35., p.
1-202.

[20] Prag, A. (2002). Proportion and personality
in the Fayum Portraits. Bmsaes n. 3, 55-63.

[21] Rotenbrg E. 1. (1963). Vseobshchaya istoriya
iskusstv. T.1 Istoriya drevnego mira. Gosudarstvennoye
izdatel’stvo «Iskusstvo». Moskva. c. 924. [in Russian]

[22] Schmid H. (1926). Enkaustik und Fresko auf
antiker Grundlage. Callwey. p. 102.

NITEPATYPA

[1] Arydas A., Devetzi A., Birtacha K. (2010). Lead
pigments and related tools at Akrotiri, Thera, Greece.
Provenance and applicationappli-cation techniques, J.
Archaeol. Sci., 7. 8, 1830-1840 p.

[2] Allen D. (1998). Roman Glass in Britain.
Boston. Shire Publications. 64 p.

[3] Berman, Lawrence,; Freed, Rita E. (2003) Arts
of Ancient Egypt.. Museum of Fine Arts Boston. 193 p.

[4] Bray C. (2000). Ceramics and glass: a basic
technology. Society of Glass Technology, 276 p.

[5] Brecoulaki H. (2014). Precious colours in
ancient Greek painting and polychromy: Material aspects
and symbolic values. Révue Archéologique 1, p. 1-36.

[6] Brill R., Rising A., Stapleton P. (1999).
Chemical analyses of early glasses. Corning Museum of
Glass, 336 p.

[7] Chandrahas M., Gupta D. L. (2017).
Deep Machine Learning and Neural Networks. IAES
International Journal of Artificial Intelligence (I1J-AI) Vol.
6, No. 2, p. 66-73.

[8] Yucrakosa H. A. (1993).
anurpamma. CaHkT lNetepbypr. Hayka. 448 c..

[9] Duffy E. M. (1962). Philip Pargeter and John
Northwood I, Cameo Glass Pioneers. Antiques, v. 82, no.
6, p. 639. - 641.

[10] Eliano C. Bevegni C. (Traduttore) (1996).
Storie varie. Adelphi. p. 321.

[11] Flinders Petrie, W.M. (1911).
Portraits in Egypt. Man 11. p. 145-47.

[12] Ge Wang, Jong Chu Ye, Klaus Mueller,
Jeffrey A. Fessler. (2018). Image Reconstruction is a
New Frontier of Machine Learning. IEEE Transactions on
Medical Imaging. Vol. 37, Is. 6, p. 1289 - 1296.

[13] Goethe W. (1970).Theory of Colours. MIT
Press Ltd. p. 468.

[14] Itten I. (1974). The Art of color. John Wiley
& Sons. p. 160.

[15] Keuls E. (1975). Skiagraphia Once Again.
Journal of Archaeology (79) 1. p. 1-16.

[16] Lydakis S. (2004). Ancient Greek Painting
and Its Echoes in Later Art. Oxford University Press. p.
320..

Ipeyeckas

91 Roman

[17] Mairs R., Stevenson A. (2007). Egyptian

artifactsartefacts from Central and South Asia. p. 74-89.

[18] Hesepos O. l0. (1988). AHTMYHbIE KaMeun

B cobpaHum DpmuTaxa. WnnwocTpupoBaHHbIA KaTasnor.
MckyccTBo, 225 c.

[19] Pliny the Elder; William P. Thayer
(contributor). (2009). Pliny the Elder: the Natural History
(Latin and English). University of Chicago. vol. 35., p.
1-202.

[20] Prag, A. (2002). Proportion and personality
in the Fayum Portraits. Bmsaes n. 3, 55-63.

[21] PoteHb6epr E. N. (1963). BceobLyasi ncropus
uckycctB. T. 1 ictopus apesBHero mupa. ocyapcTBeHHoe
u3[aTesbCTBo «UckyccTBo». MockBa. c. 924
[22] Schmid H. (1926). Enkaustik und Fresko auf antiker
Grundlage. Callwey. p. 102.

© Petrushevskyi A., Petrushevska N. Reconstruction of ancient greek painting in the context of modern digital
technologies. Teopis Ta npakTnka An3akiHy: 36. Hayk. npaub. K.: HAY, 2021. Bun. 22. C.79-87.
doi: 10.18372/2415-8151.22.15396



[8¢]

Teopis Ta NPAKTUKA AU3ANUHY. Bun. 22.2021

AHOTALUIA

MeTpyweBcbkni A.O., MerpywesB-
cbka H.I. PeKOHCTpYKLUisi AaBHbOrpeLbKoro
JXKHUBOIMUCY B KOHTEKCTi cyYacHuX uugpoBnx
TEexXHOJOorik

JocnifxKy€eTbcd  MOX/INBICTb  (hOpMYyBaHHS
ajaroputMy, Lo  AO3BOJISE  PEKOHCTPYHOBaTu
BTpayeHi TBOpU CTaHKOBOIO XXWUBOIMUCY BUAATHUX
MaucTpiB AHTUYHOro CBITY.

Mera. CopopmyBatu aaroputMm Aiki Ha OCHO-
Bi OTpUMaHOoi iCTopnyHoOI iHGbopmauii, Lo AO03BOJISIE
3po6UTU PEKOHCTPYKLIiKO BTPAYEHUX TBOPIB CTAHKO-
BOIro XXNBOMUCY BUAATHUX MancTpiB [aBHboi pewil.

Mertopgosorisi. Y A0C/IAXEHHI BUKOPUCTaHO
HacTyrHi METOAN:

1) aHaniTn4HMil MeTo4, 3a AOMOMOrot sIKOro
6yna npoaHasizoBaHa nitepatypa;

2) TEOPETUKO-KOHLENTYaZlbHUI  METOoA,
KU AaB 3MOry BMU3Ha4YuTHM yMOBM, HEOOXiAHI
47151 BpoBagXXeHHs1 IT-TexHosiorii B KyJ/1bTypHO-
MUCTELIbKY MPaxkTuKy,

Y pocnigxeHHi BUKOPUCTOBYBAaJINCb METO-
AN KOMMIOTEPHOro0 MOAE/IIOBAHHS Ta aHasizy, Lo
/103BOJINI10 MIABULLNTU TOYHICTb pe3y/1bTaTiB. ABTO-
pv CTatTi Noc/nig0BHO PO3r/sSAarTb aJropuTtMm Aiid,
HeobxigHnXx A1 BiHOBJIEHHSI BTPa4Ye€HUX TBOPIB
MuHys0ro. Po6ota BpaxoBy€e TEXHOJIOMYHI 0Co6/m-
BOCTI rnowapoBoro po3snucy CrapoaaBHbOro cBiTy
Ta aHaslizy€e KoJIipHy rammy, Ky BUKOPUCTOBYBAaJn
MavicTpy aHTUYHOCTI. 15 HA0OYHOCTI aBTopu CTBO-
pyan crieyiaslbHy CXeMy — KOJIbOpPOBWI KBaAapar.
CTBOpeHHS LbOoro matepiasay nepeayBaso riinboke
BUBYEHHS aHTUYHUX [XKepersi, 30Kkpema rnpalb [1i-
Hisi CTapuioro.

Pe3ynbratn. BctaHOB/1eHO OCHOBHi MOMEH-
™™, HeOobXigHi A4/15 BifHOBJIEHHSI BTPA@4Y€HOIro XnBO-
MMCHOro TBOpYy MucTeyTBa. BukrnageHo OCHOBHWI

asziropuTM PEKOHCTPYKLUIl: MasiloHOKa, KOMMo3unuil

T8 METO0AO/IOrii. CTBOPEHHS TBOPY AHTUYHOIrO Mu-
creyrBa. EnniHictTmyHa rpeubKa KOJIOPUCTUKE CH-
cTemMaTtn3oBaHa 3a cxemMor «KosibopoBOro KsBaapa-
Ta». Bcs uys iHopmadis, moxe 6yTu BUKOpUCTaHa
B TEXHOJIOrisIX MIM60KOro MallmHHOro HaB4YaHHs 3a
MeBHUMU asropuTMamu i, Moxe Aatn AyxXe Uikasi
pe3y/ibTaTu.

HaykoBa HoBu3Ha. [losisirae y CTBOPEHHI
cxXemMu fivi, CripssMoBaHoi Ha BigHOBJ/IEHHS 306pa-
JKEHHS, MakcuMasibHO HabavxeHoro 4o 3arybieHo-
ro opuriHasy Ha OCHOBI 36epexxeHux nitepaTtypHmnx
AXepes Ta matepia/bHuX apTe@akTiB.

lpakTnyHa 3Hayywictb. Llesi aaroputm
MOXe 6yTu KOPUCHUM Mpu CTBOPEHHI KOMIM IOTEPHO-

AHHOTALUMA

MerpyweBckunii A.A., MeTpyweBckas H.U.
PeKOHCTPpyKUNA ApeBHerpe4YecKomn >XMBOMucu
B KOHTEKCTEe COBPeMeHHbIX LUNPpPpoBbIX TEXHO-
JIOr 1.

Uccnegyercs BO3MOXHOCTb (OPMUPOBAHUS
asaroputMa, r1o3BOJISIOLEr0O  PEKOHCTPYMPOBAaTh
YTPayYeHHbIE PON3BEAEHNSI CTaHKOBOM XXUBOIMUCU
BblAarLLNXCS MACTEPOB @HTUYHOIr0 MUPaA.

Lenb. CopopmupoBaTb aaroputMm A[enCTBUM
Ha OCHOBE [10J/Iy4EHHON UCTOPUYECKOHU MHGOpMa-
Unu, ro3BOJISIIOLLEN CAE/1aTb PEKOHCTPYKLUMIO yTpa-
YEHHbIX MPON3BEAEHNI CTaHKOBOM XXWBOMWUCH Bbl-
AarLlmxcsi mactepoB /JlpesHeri [peunn.

Metopgonorus. B vccieqoBaHun MCrosib30-
BaHbl Criegyrolme MeToabl:

1) aHannTuyeckmii MeTod, C [OMOLYbKO
KOTOpOro bbi/1a npoaHan3npoBaHa 1MTepaTtypa;

2)  TEOpPETUKO-KOHLUEMNTYyasbHbIi ~ METOA,
KOTOPbI no3BosInJ1 onpeaennTb yC10BuUS,
Heobxoanmble A7151 BHeapeHuss IT-TexHosnormu B
KYJIbTYPHO-XYOXXECTBEHHYH MPaKTUKY,

B wuccnenoBaHun MCosib30BasiuCb METOAbI
KOMMbOTEPHOr0 MOAE/MPOBAHMUS M aHasau3a, 4To
rM03BOJINIIO MOBbICUTb TOYHOCTb PE3Yy/1bTaToB. AB-
TOpbI CTaTbM 10C/1€EA0BATE/ILHO PaCcCMaTpUBaroT asi-
ropuTM A4€NCTBMI, HEO6XO0ANMBbIX 4151 BOCCTAHOB/1E-
HUSI YTPa4yeHHbIX NMpon3BeaeHni npoLuioro. Pabo-
Ta yYnUTbIBAET TEXHO/IOMMYECKME OCOBEHHOCTM M0~
CJIOVIHOro pocnuvcu [JpeBHero Mupa v aHaam3npyeTt
LUBETOBYIO raMMy, KOTOPYIO MCIOJ/1b30Basn Macrepa
aHTUYHOCTM. [ Har/issAHOCTU aBToOpbl CO34au
creymnazibHy0 cxemy — LBETHOU kBaapart. Co3ga-
Hue 3Toro marepuasa npeaLecTBoBasio riybokoe
U3y4yeHne aHTUYHbIX UICTOYHUKOB, B TOM 4ucC/ie pa-
6ot lNnuHus CrapLuero.

Pe3synbrarbl. YCTaHOB/IEHbI OCHOBHbIE MO-
MeHTbI, HeobxoanMble /i BOCCTAHOB/IEHMS yTpa-
YEHHOro XWBOMWCHOIro rpomn3BEAEHMNST MCKYCCTBA.
UN3/10)kEHO OCHOBHOE asirOpUTM PEKOHCTPYKLMNN:
DPUCYHOK, KOMIO3ULMUS M METOAOJIOMMMN. CO34aHne
rpou3BeAEHUsT aHTUYHOI0 MWCKYCCTBa. IJI/IMHUC-
TUYecKasl rpeyeckasl KOJIOpUCTHUKa CUCTEMATm3un-
poBaHa rno cxeme <«lL|BeTHoro kBagpata». Bcs s1a
MHpOpMaLns MOXET 6bITb MCI10/Ib30BaHa B TEXHO-
s10rusx riy6oKoro MalmHHOro oby4yeHus no ornpe-
A€/IEHHbBIM a/IrOPUTMaM U, MOXKET AaTb OYEHb UHTE-
pECHbIE€ pe3y/IbTaThl.

HayyHasi HoBM3Ha. 3aKk/o4aeTcsi B co3ja-
HUM CXEMbI AEUCTBUI, HarnpaB/EHHOM Ha BOCCTa-
HOBJ/IEHNE U306paxXeHusi, MakKcumasibHO rpuban-
XKEHHOro K [10TEPSIHHOMY OpWrnHasza Ha OCHOBE
COXPaHUBLLNXCS] JINTEPATYPHbIX UCTOYHUKOB M Ma-
TepuasibHbiX apTephaxkToB.

lNMpakTnyeckasi 3Ha4YNMOCTb. JTOT aJsro-
PUTM MOXET O6bITb M0/IE3HLIM 1PU CO34aHNN KOM-
MbOTEPHOrO rporpamMMHoro obecrieyeHusi, rpea-
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ro nporpaMHoro 3abe3rie4yeHHsl, NpU3Ha4yeHoro A4/is
BIATBOPEHHS BTPAa4yeHuUX TBOPIiB MUHYys1oro. logibHa
cuctema byge noTpibHa B Takmx raszay3six siKk apxe-
oJsiorisi Ta ictopisi mucreyrsa. Meroaunka igeasibHO
niaxoanTb 47151 BUKOPUCTaHHS B TEXHOJIOrIAX /-
60KOro MalwmnHHOro HaB4YaHHS. [18 npoBeAEHHS
DEKOHCTPYKUII KOHKPETHOIO TBOPY PO3I/IS[arThCs
OCHOBHI acrneKkTn: OXOAXEHHS, PO3BUTOK, MPUH-
Unnm KaCuMyHoOro >XXuBOMuUcCy, TEXHOJIOris, BIJINB
Ha iHwWi Buan o6pa3zoTBopyoro mucreyrsa (@inoco-
@iss, yTunitapHe 3acrocyBaHHsl, TeMatmka). Mero-
A0/10risl AOC/iAXKEHHS] 6a3yETbCSI HA BUKOPUCTAHHI
ICTOPUYHOro, Ky/sbTYpHOro, MUCTEL TBO3HaB4Yoro 1a
6iorpagiuHoro nigxoais.

Knroyosi cioBa: PEKOHCTPYKUisl;
AaBHbOIMPELIbKNI XUBOMWUC, €HKayCTUKa, KaMesi;
MaJjiloHOK;  KOMIMo3uuisi;  Ky/bTypa,  XYOOXHE
3aBfaHHS,; MallMHHE HaBYaHHS.
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Ha3Ha4YeHHoro A/151 BOCCO34aHusl yTpaqyeHHbIX rpo-
mn3segeHws npowsioro. logobHass cuctema byzer
HY)Ha B Takmx OTpac/isix Kak apxeos0rus u ncro-
pus nckyccrtea. Metoanka naeaabHO MNOAXOANT AJis
MCOIb30BaHUsl B TEXHOIOMUSIX r1y60KOro MallmH-
Horo oby4yeHus. [ns npoBeAeHus PEKOHCTPYKUUMN
KOHKPETHOro  rpou3BeAeHuss  paccMaTpuBaroTcs
OCHOBHbIE aCreKTbl: MPOUCXOXKAEHNE, pPa3BUTUE,
NpUHUUMBLI K1AaCCUHECKOM XUBOMUCH, TEXHOJIOMMS,
B/NSIHWE Ha Apyrvue BuAbl M306pa3uTesibHOro uc-
KycctBa (¢punocopus, ytmamtapHoe npuMeHeEHUE,
Tematunka). Metogosnornsi mccregoBaHusi 6asmpy-
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