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History of the evolution of cinema in the context of considering the stages of
development of science and technology. The first steps to the birth of cinema

Abstract. Historiographic works on the history of cinema play an important role
in preserving knowledge about the development of this art form. They not only
document the key stages of the evolution of cinema, but also provide an opportunity to
analyze it as a cultural phenomenon that is closely intertwined with the history of
mankind. Historiographic works on the history of cinema cover the study of the
development of cinema as an art, a means of communication and an industry. They
reflect various aspects of its formation: socio-cultural influences, technological
breakthroughs, genre transformations and the role of cinema in a historical context.
However, a thorough analysis of historiographic sources on the study of the history of
the evolution of cinema in the context of considering the stages of the development of
science and technology has not been carried out before. The aim of the study is to
investigate the state, completeness and reliability of the study of the history of the
development of cinema in the context of considering the stages of the development of
science and technology, based on the analysis of historiographic sources, the
achievements of predecessors, and modern methodology. The objective of this article
Is to analyze historiographical sources that consider the magic lantern, the camera
obscura, and the shadow play as key precursors to cinema. The magic lantern, the
camera obscura, and the shadow play were key milestones in the development of
cinema, as they developed techniques for manipulating light and shadow, creating the
illusion of movement, and projecting images. They became important precursors to
cinema, providing the conceptual and technical foundations that allowed cinematic
technologies as we know them today to emerge. All three devices actively used the
manipulation of light and shadow to create visual effects that became the basis for
cinema. Each of these devices allowed for technical innovations in the use of lighting,
projections, and images that were later adapted in cinematic technologies such as
projectors and motion pictures. All of these technologies helped popularize the idea of
using optical effects and media for a mass audience, which was important for the
emergence of cinema as an industry. Historiographical works devoted to the magic
lantern, the camera obscura, and the shadow play focus on the study of these inventions
as important precursors to cinema. They laid the foundations of visual art that uses the
play of light and shadow, and influenced the development of technologies for creating
the illusion of movement.

Keywords: birth of cinema; visual effects; magic lantern; camera obscura;
shadow play; historiography

Introduction.
The development of cinema has always been closely linked to the progress of
science and technology, since it was technical innovations that created the foundations
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for the emergence and evolution of this art. For example, research into human vision,
in particular the persistence effect (a residual image on the retina), became the basis
for the creation of devices capable of reproducing movement, such as movie cameras
and projection devices (Usai, 1996, p. 21; Galifret, 2006; Utterson, 2020). In the
second half of the 19th century, the first devices for recording and demonstrating
movement were invented, such as Thomas Edison's kinetoscope and the Lumicre
brothers' cinematograph, which undoubtedly became a technical breakthrough for its
time.

The development of optics and precision mechanics allowed the creation of new,
more precise optical-mechanical systems and lenses. Thus, the improvement of optical
lenses made it possible to shoot clearer and higher-quality images. And the creation of
mechanisms for the continuous movement of film made it possible to shoot and
demonstrate films without stopping (Betancourt, 2020, p. 27).

Research in the field of acoustics and electroacoustics made it possible to record
and synchronize sound with images, which made it possible to introduce sound into
cinema. The emergence of sound systems, such as the phonograph and technologies
for optical recording of sound on film, made this possible (Zappe, 2020; Dienstfrey,
2024; Slowik, 2024).

The development of chemical science, namely the study of color pigments and
reactions, provided the possibility of obtaining color recordings on film (Technicolor,
Kodachrome systems), which contributed to the emergence of color cinema (Brown,
Street, & Watkins, 2019; Thompson, 2019; Lipton, 2021).

The development of computers and digital cameras opened a new era in cinema
and allowed the abandonment of film, which significantly simplified the process of
shooting and editing. Computer equipment and technology became the leaders of the
digital revolution in the film industry (Alforova, Marchenko, Kot, Medvedieva, &
Moussienko, 2021; Hatchuel, & Vienne-Guerrin, 2021; Dun, et al., 2022). Modern
software for 3D modeling and compositing created a new dimension of visual
aesthetics.

Progress in science and technology also influenced the subject of cinema. For
example, science fiction (films like “2001: A Space Odyssey” or “Interstellar”) show
ideas about space, robots and the future, based on modern scientific theories.

Thus, cinema has always developed in close connection with scientific discoveries
and technological achievements, which allowed for the improvement of both the
technical component and artistic possibilities. Therefore, these aspects have always
been in the field of view of historians of science and technology.

Soon after the emergence of cinema, historiographical works on the history of
cinema appeared, which sought to record and systematize the achievements of this new
art form. In the early stages of the historiography of cinema, these were rather
descriptive chronicles. The first works, for example, articles in newspapers and
magazines of the late 19th and early 20th centuries, documented the development of
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cinema as an invention. These materials focused on technical innovations, such as the
use of the kinetoscope or the improvement of film projectors.

In the 1910s, cinema began to be considered not only as a technical achievement,
but also as an art form, which contributed to the formation of theoretical approaches.
Researchers and critics such as Louis Delluc (Delluc, 1990; Bernabei, 2018; Calvo,
2021; Matti, 2022) and Ricardo Urgoiti (Alonso, 2023; Reyes, 2023; Arce, 2024) began
to analyze its artistic potential. Louis Delluc is one of the first film theorists to introduce
the concept of ""cinematic art".

In the period between World Wars | and I, works appeared that explore the
impact of cinema on culture and society. For example, the works of Siegfried Kracauer
considered cinema as a social mirror that reflects the collective consciousness of a
certain era (Kracauer, 2019).

In the middle of the 20th century, the historiography of cinema moved from
individual articles to large-scale systematic studies, which opened the era of
systematization of the history of cinema. Researchers began to study the impact of
cinema as an industry on society. They considered the role of large film studios,
censorship, economic and political factors.

In particular, thorough chronological works stand out. Georges Sadoul wrote one
of the first global histories of cinema ("Histoire générale du cinéma" multi-volume
work, 1946-1954), which covered key periods in the development of cinema. In it,
Georges Sadoul focused on technical achievements and aesthetic transformations. In
another thorough chronological work, Lewis Jacobs (*The Rise of the American Film:
A Critical History", 1939) examines the development of Hollywood as the center of
world cinema (Stadel, 2014; Slugan, & Terrone, 2021).

At the same time, the studies of that time are characterized by an institutional
approach. Thus, André Bazin in his work ("Qu'est-ce que le cinéma?", 1958) focuses
on the analysis of the aesthetics and philosophy of cinema. Douglas Gomery ("The
Hollywood Studio System", 2017) considers the study of Hollywood as an industrial
system.

Studies began to appear that examined specific genres, such as science fiction,
westerns, and film noir, which allowed for a better understanding of the evolution of
forms and themes in film.

Cinema began to be studied as a means of reflecting social change, ideologies,
and cultural identity. For example, Siegfried Kracauer (*From Caligari to Hitler: A
psychological history of the German film") analyzed the influence of German cinema
of the 1920s on the formation of Nazi ideology (Deaville, 2019; Henkel, 2022; Ponten,
2023). Sergei Eisenstein's work on montage theory became the basis for the analysis
of propaganda cinema (Belodubrovskaya, 2018; Santolin & Rigo, 2019; Bulgakowa,
2022; Roman Vidal, 2023).

In the second half of the 20th century, interest in cinema outside of Hollywood
grew. Studies of European auteur cinema (Jean-Luc Godard, Federico Fellini, Ingmar
Bergman) and analysis of cinema from Asian, Latin American, and African countries
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(Ritwik Kumar Ghatak, Satyajit Ray, Ossama Mohammed) reached a new level. There
Is growing interest in studying National Film Schools, particularly regional features of
cinema, such as Soviet cinema, the French New Wave, and Italian neorealism.

Since the second half of the 20th century and in the 21st century, the
historiography of cinema has become more multifaceted, introducing new approaches.
In particular, researchers focus on cultural and sociological analysis when studying the
impact of cinema on society and the relationship between cinema and politics,
ideology, and social change. Modern researchers analyze the transition of cinema to
digital formats, the impact of streaming platforms and new technologies such as VR
and AR. Interest in digital technologies, the globalization of cinema, and transmedia
narratives is being explored. More and more attention is paid to such aspects of film
history as: the role of women in cinema; informal film movements; cinema from
countries that have long remained outside global analysis, etc. The works of modern
film historians such as Thomas Elsaesser (2004) are devoted to the analysis of cinema
in the context of media history; Kristin Thompson, David Bordwell and Jeff Smith
("Film History: An Introduction™) to a comprehensive study of the history of cinema.

Many issues remain debatable. For example, the question of what to consider the
“beginning of cinema” (Eadweard Muybridge, Thomas Edison or the Lumicre
brothers). Researchers also consider the role of genre cinema in artistic development
in different ways (commerce vs. auteur art).

Historiographic works on the history of cinema play an important role in
preserving knowledge about the development of this art form. They not only document
the key stages of the evolution of cinema, but also provide an opportunity to analyze it
as a cultural phenomenon closely intertwined with the history of mankind.
Historiographic works on the history of cinema cover the study of the development of
cinema as an art, a means of communication and an industry. They reflect various
aspects of its formation: socio-cultural influences, technological breakthroughs, genre
transformations and the role of cinema in a historical context. However, a thorough
analysis of historiographic sources on the study of the history of the evolution of
cinema in the context of considering the stages of the development of science and
technology has not been carried out before.

The aim of the study is to investigate the state, completeness and reliability of
the study of the history of the development of cinema in the context of considering the
stages of the development of science and technology, based on the analysis of
historiographic sources, the achievements of predecessors, and modern methodology.

The objective of this article is to analyze historiographic sources that consider the
magic lantern, the camera obscura, and the shadow theater as key predecessors of
cinema.

Methods of Research.
The study of historiographic works on the history of cinema requires a
comprehensive approach, which determines the interdisciplinary nature of this article.
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To analyze the evolution of historiographic works in time sequence, the
chronological method was used. To do this, we studied how approaches to the analysis
of cinema changed in different historical periods.

In order to identify differences in the interpretation of the history of cinema
depending on the cultural or regional context, a comparative method was used.

To study works devoted to a specific topic or aspect of cinema, a thematic analysis
was used. The goal was to identify how a certain topic is revealed in different contexts
and research traditions.

The method of source analysis was used to study the source base on which
historiographic works are based. It consisted in analyzing the materials used: archival
documents, films, memoirs, technical descriptions and assessing the reliability and
representativeness of the sources. This allowed to determine how the selected sources
influence the interpretation of film history.

To study the key themes, concepts and categories used in the texts, the method of
content analysis was used. This allowed to identify dominant trends, stereotypes or
gaps in the study of the history of cinema.

Methodological analysis was also used. It allowed to understand how the
methodological choice affects the results of the study and to assess the advantages and
limitations of each approach. The research data showed how the methodologies of film
analysis changed: from descriptive to structural-semiotic or media archaeological
approaches.

The interdisciplinary approach used consisted in combining methods from other
sciences (sociology, cultural studies, technical sciences) (Strelko, et al., 2019; Gutnyk,
Sklyar, Radohuz, Volosnikova, & Tverytnykova, 2021; Yatskiv, 2022). It was used in
order to reveal the relationship of cinema with the wider cultural and technological
context.

To analyze historiographic works through the personalities of the authors, the
biographical method was used (Pylypchuk & Strelko, 2020; Tverytnykova,
Radohuz, & Gutnyk, 2020; Pylypchuk, O. Ya., Strelko, O. H., & Pylypchuk, O. O.,
2021; Faust & Németh, 2024;). The study of the influence of historians' personal beliefs
and experiences on their work has allowed to reveal the subjective dimension in the
interpretation of history.

Thus, the integrated approach used, combining several methods, has allowed to
understand historiographical works on the history of cinema more deeply, their
strengths and limitations, and to reveal new perspectives in the study of this field.

Results and Discussion.

The first step towards cinema was taken in the 5th century BC, when the camera
obscura was created. In addition, shadow theater (shadow play) appeared even earlier
in China and Japan (see Figure 1), and the principle of creating an image using a narrow
hole was known even in antiquity. In the 17th century, another important device for
projecting images appeared — the "magic lantern”. The emergence of these three
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techniques is a significant stage in the history of the development of cinema at the stage
of its inception.

Researchers note that the common factors that unite these devices are the
following:

Manipulation of light and shadows. All three devices actively used manipulation
of light and shadows to create visual effects that became the basis for cinematography.
In cinematography, the use of light and shadows is fundamental to the formation of an
image.

Show forms of Luanzhou shadow play The Image of Luanzhou shadow play

Figure 1. Luanzhou Shadow Play (Sun et al., 2024).

Illusion of motion. Each of these devices created or conveyed the idea of the
illusion of motion, which is the main feature of cinematography. The magic lantern
and the shadow play made it possible to create images that moved or changed, which
is key to the development of cinema.

Technical innovations. Each of these devices allowed for technical innovations in
the use of lighting, projections, and images, which were later adapted in cinematic
technologies such as projectors and motion pictures.

Popularization of the idea of media and optical effects. All of these technologies
helped popularize the idea of using optical effects and media for a mass audience,
which was important for the emergence of cinema as an industry.

Development of optical concepts and technologies. These devices became
important stages in the development of optics and technologies that allowed for the
manipulation of images. The development of photography and cinematography is
closely linked to the technologies of projection and recording of images, which were
the basis of the magic lantern, the camera obscura, and the shadow play.
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Historiographical works on the magic lantern, the camera obscura, and the shadow
play focus on examining these inventions as important precursors to cinema. They laid
the foundations for visual art using the play of light and shadow, and influenced the
development of technologies for creating the illusion of movement.

The "magic lantern" for projecting images onto a vertical screen became widely
known in the 17th century. In its simplest form, it was a box with a magnifying tube
and a lamp inside. Behind this lamp was a reflector, and between the tube and the box
there was a gap where a frame drawn in ink was placed (see Figure 2). The images
were static. In their works, Georges Sadoul, Eric Barnouw, Laurent Mannoni, Erkki
Huhtamo, and Mervyn Heard analyze the technical improvements to the magic lantern
that contributed to the popularity of this device in the 18th and 19th centuries.
Historians saw the magic lantern as a prototype of the modern projector, which
influenced the emergence of cinema.

- I T FATSCET ':L‘.v..':'_-."[i- _i — _m_j
Figure 2. Even’s Gravesande’s illustration of a magic lantern (1721) (Vermeir,
2005).
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Georges Sadoul, a famous French film historian, in his works on the history of
cinema, in particular in the fundamental book "Histoire générale du cinéma" (1946),
mentions the magic lantern as an important predecessor of cinema. He examines this
device in the context of the development of visual technologies that preceded the
invention of cinema. Georges Sadoul considers the magic lantern to be one of the most
important stages in the development of visual entertainment technology. He
emphasizes that this device was not only a technical achievement, but also a way to
introduce a wide audience to optical effects. This made it a prototype of the cinematic
show. Sadoul emphasizes that although the magic lantern could not create real
movement, its appearance laid the foundation for subsequent developments that
allowed for the imitation of movement in images (through the change of slides or
mechanical devices). In his research, Sadoul turns to the phenomenon of
phantasmagoria, which was popular in the 18th and 19th centuries. He indicates that
such shows were the first experience of collective "cinematic" perception by the
audience. Thus, the "magic lantern” created a new format of entertainment, which was
perceived as a miracle of the time. Sadoul mentions the contributions of European
scientists and inventors, such as Christiaan Huygens, who created the first magic
lantern in the 17th century, and Etienne-Gaspard Robertson, who perfected a device
for phantasmagoria. Sadoul sees the magic lantern as part of a long journey in the
development of the visual arts, including the camera obscura, the shadow theatre,
panoramas and dioramas. These inventions, he believes, formed the aesthetic and
technical basis for the emergence of cinema. For Georges Sadoul, the magic lantern is
not just a technical device, but a key part of history that explains how humanity
gradually arrived at the creation of cinema. He sees in the magic lantern not only the
technical basis of cinema, but also the first manifestation of mass visual art, which
taught the viewer to enjoy stories through images.

Although Eric Barnouw did not focus exclusively on the magic lantern, it is
considered in his comprehensive studies of media and film history. His book “The
Magician and the Cinema” (1981) explores the relationship between early visual
media, particularly the magic lantern, and cinema. Barnouw emphasized the role of the
magic lantern in combining education and entertainment, and that the device was a
precursor to cinematic techniques such as the use of light, projection, and sequential
Images to convey narratives. Barnouw emphasizes the "magical” nature of the device,
its ability to evoke a sense of wonder and fascination in the audience. He connects this
to humanity's general attraction to illusion and the desire to bring images to life.
Examining the use of the magic lantern in phantasmagoria of the 18th and 19th
centuries, Barnouw analyzes its role in shaping ideas about the supernatural, death, and
fear. Phantasmagoria, according to Barnouw, was a kind of prototype of the cinematic
art, which also often plays on emotions and experiences. Barnouw notes that the magic
lantern was the first device that created the possibility of projecting images onto a large
screen for an audience, which is the main idea of cinema. Although the lantern did not
create real movement, additional mechanisms, such as interchangeable slides or
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moving components, made it possible to simulate dynamics. Barnouw sees the magic
lantern as an important link between traditional visual arts, such as shadow theater, and
technological innovations that led to the emergence of cinema. He emphasizes that the
magic lantern laid the foundations not only for the technical, but also for the cultural
perception of the ideas of cinema: collective viewing, the use of light to create illusions
and the involvement of the audience in the story. Eric Barnouw, like his
contemporaries, explores the magic lantern not only as a technical invention, but as a
phenomenon that reflects cultural and social notions of reality, illusion, and art. His
work is an important contribution to understanding how devices like the magic lantern
formed the basis for modern cinema and visual culture in general.

In his book "Le Grand Art de la Lumiére et de L'ombre, Archéologie du Cinema"
(1994), Laurent Mannoni analyzes in detail the role of the magic lantern as one of the
key devices that preceded the emergence of cinema. He emphasizes that the magic
lantern was not only a technical invention, but also a cultural phenomenon that greatly
influenced the development of visual art and the popularization of knowledge.
Mannoni considers the magic lantern as a revolutionary device that used the
possibilities of light and optics to create images that could be projected onto large
surfaces. He analyzes the evolution of the technique, including the use of color slides,
moving elements and mechanisms to create the illusion of movement. The magic
lantern was a tool for educational demonstrations in fields such as astronomy, physics
and biology. Mannoni notes that scientific lectures, accompanied by projections,
helped to visualize complex phenomena and make them understandable to a wide
audience. The book describes how the magic lantern was used in entertainment
performances, religious ceremonies, and even political propaganda. Particular attention
Is paid to the phenomenon of phantasmagoria, when the magic lantern was used to
create the illusion of ghosts and supernatural images. Mannoni argues that the magic
lantern laid the foundations of cinematic language: the use of light, projection, editing,
and movement. He sees the magic lantern as part of a broader process of development
of optical entertainment that culminated in the emergence of cinema. Mannoni's book
Is important for understanding the magic lantern as part of the history of not only
technology but also culture. He connects the device with the evolution of ideas in
science, art, and society that paved the way for the emergence of modern cinema.

In “llusions in Motion: Media Archaeology of the Moving Panorama and Related
Spectacles”, Erkki Huhtamo examines the magic lantern in the context of media
archaeology, viewing it as an important stage in the development of visual technologies
that preceded cinema. Huhtamo does not analyze the magic lantern in isolation, but as
part of a broader phenomenon — the culture of moving images that existed long before
the invention of cinema. He emphasizes that the magic lantern was part of a series of
innovations, such as panoramas, dioramas, and other optical shows. Huhtamo applies
the method of media archaeology to study how the magic lantern not only functioned
as a device, but also interacted with the social, cultural, and economic contexts of its
time. He explores how the magic lantern was integrated into various spheres of life —

522


https://www.hst-journal.com/

https://www.hst-journal.com Icmopist nayku | mexHiku, 2024, mom 14, sunyck 2

History of science and technology, 2024, vol. 14, issue 2
from entertainment to education. Like Laurent Mannoni, Erkki Huhtamo notes the use
of the magic lantern in educational and scientific demonstrations. He pays particular
attention to how this contributed to the popularization of knowledge among audiences
who did not have access to traditional education. His book gives examples of lectures
demonstrating natural phenomena such as volcanic eruptions or solar eclipses.
Huhtamo describes in detail how the magic lantern created visual effects that were
innovative for the time. The use of color slides, moving elements and narratives formed
a multifaceted audiovisual experience. The author considers how the magic lantern
influenced the formation of new types of audiences. Visitors to such shows learned to
perceive visual narratives, which became important for the future of cinema. Erkki
Huhtamo's “Illusions in Motion: Media Archaeology of the Moving Panorama and
Related Spectacles” is one of the most thorough works in media archaeology, which
not only explores the magic lantern as a technology, but also analyzes its role in a
broader historical context. Huhtamo emphasizes the importance of the magic lantern
as a cultural phenomenon that changed the perception of the possibilities of visual
storytelling, ultimately leading to the emergence of cinema.

In “Phantasmagoria: The Secret History of the Magic Lantern”, Mervyn Heard
(2006) explores the history of the magic lantern, focusing on its use for illusion,
entertainment, and audience manipulation. He details both the technical and cultural
aspects of the device, focusing on its role in the phenomenon of phantasmagoria. Heard
explains how the magic lantern was used in phantasmagoria shows — spectacled
performances that created the illusion of ghosts and the supernatural. He examines in
detail the productions of such shows in the 18th and 19th centuries, including the work
of Etienne-Gaspard Robertson, who improved the projection technique by adding
moving slides, changing the size of the image, and other effects. Heard emphasizes the
technical aspects of the magic lantern, such as the use of special lenses, multi-layered
slides, and moving mechanisms to create the illusion of movement. He also describes
how projections could be made onto smoke or translucent screens, which enhanced the
"realness” of the images. Mervyn Heard's book examines how the magic lantern was
used to create frightening images and embody ideas about death, ghosts and the
afterlife. Heard emphasizes that phantasmagoria became popular because it satisfied
the audience's need for entertainment that evoked strong emotions. Although the main
focus of Mervyn Heard's book is on the entertainment function, Heard also mentions
the use of the magic lantern in scientific demonstrations and educational lectures. The
author draws parallels between the magic lantern and cinema, noting that the
technologies and methods used in projections laid the foundations for future cinema.
He argues that the magic lantern educated an audience who learned to perceive stories
through visual images. The book "Phantasmagoria™ is unique in its genre, as it does not
simply describe the magic lantern, but also explores its cultural impact. Mervyn Heard
shows how this device was used to manipulate emotions, spread ideas and form new
types of entertainment that became the predecessors of cinema. This work is an
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important contribution to understanding the role of the magic lantern in the context of
media, culture and history.
A camera obscura is an optical device that projected an image of the outside world
onto a surface inside a dark room through a small hole (see Figure 3). The idea of a
camera obscura is known from antiquity (Aristotle), but practical application
developed in the 15th-16th centuries. The term “camera obscura™ itself arose in the late
15th century, and the corresponding experiments were carried out by Leonardo da
Vinci. The first accurate and complete description of a camera obscura is found in one
of Leonardo da Vinci's unpublished works. Venturi, in his work "Essai sur les ouvrages
physico-mathématiques de Leonardo de Vinci” (published in 1797 in Paris), cites
relevant excerpts from Leonardo's work. The medieval Arab scientist Ibn al-Haytham
(Alhazen) is considered the first to describe in detail the principles of the camera
obscura in his work "Book of Optics" in the 10th—11th centuries (Ros, Garcia, Moreno,
Romagnoli, & Sebben, 2019; Boudrioua, Chergui, & Rashed, 2020; Maftouni, 2024).
He used this device to demonstrate the laws of refraction of light and to study the
structure of the visual system. Many film scholars, such as Georges Sadoul, Eric
Barnouw, Laurent Mannoni, and even André Bazin, analyze the camera obscura as a
fundamental element in understanding visual culture. Film historians see the camera
obscura not simply as a technical device, but as a cultural and scientific phenomenon
that prepared the ground for the emergence of cinema as an art and technology.
Jonathan Crary explores how the camera obscura shaped the visual practices of
modernity. Philosopher Michel Foucault sees the camera obscura as a metaphor for the
perception of reality and the influence of technology on the formation of worldviews.

Figure 3. The Camera Obscura (Camuffo, 2011).
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Georges Sadoul in his works, in particular in "Histoire générale du
cinema" (1946), considers the camera obscura as one of the key stages in the
development of image display technologies that preceded the invention of cinema.
Sadoul pays attention to its technical and cultural aspects, as well as its influence on
aesthetics and the development of fine arts. The camera obscura in the works of
Georges Sadoul is considered as a scientific instrument. Sadoul emphasizes that the
camera obscura was invented and used for scientific research in the field of optics and
the study of the nature of light. It allowed to study the mechanisms of imaging,
refraction of light and perspective. Its principle of operation, based on the projection
of an image through a small hole in a dark room, became the basis for further
technological developments. The camera obscura, according to Sadoul, became an
Important tool for Renaissance artists, in particular for Leonardo da Vinci. It helped to
create realistic images and study perspective, which later became the basis of cinematic
framing. Sadoul sees the camera obscura as a precursor to cinema, as it demonstrated
the possibility of capturing reality through an optical process. Its technical principle
(image projection) was adapted in later inventions such as the magic lantern,
photography, and later cinema. Sadoul emphasizes that the camera obscura symbolizes
man's desire to "capture” reality and reproduce it in the form of an accurate image. This
desire became a key motive for the development of cinema, which he calls the
“artificial eye". Sadoul concludes that the camera obscura has a key historical
significance, since it became an important stage in technological progress, in particular
through its influence on the development of optics and image mechanics. The camera
obscura not only prepared the ground for the creation of cinema, but also formed the
first ideas about the principles of perception of moving images. Georges Sadoul sees
the camera obscura not only as a technical invention, but also as an important cultural
and scientific phenomenon that laid the foundations for modern technology and visual
art. Its use in science, art, and culture created a solid foundation for the emergence of
cinema, which, according to Sadoul, was a logical continuation of this tradition.

Eric Barnouw, in his book "The Magician and the Cinema" (1981), draws
attention to the camera obscura as an important tool in the development of visual
technology and as one of the stages of evolution that led to the invention of cinema.
Barnouw examines the camera obscura in the context of its technical, philosophical
and cultural significance, emphasizing its impact on the perception of images and the
development of media. Barnouw describes the camera obscura as a fundamental
invention, as a device that allowed for the creation of accurate projections of reality.
Its action, based on the use of natural laws of light and shadow, became the basis for
the development of more complex optical technologies, including photography and
cinema. Barnouw notes that the camera obscura gave users the first experience of
observing "reality”, which was transformed into a projection. This became key to
understanding the principles of cinema, where the moving image is based on a similar
concept of reflecting the real world. Eric Barnouw highlights the role of the camera
obscura in art: artists used it to create realistic paintings, and scientists used it to study
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the laws of optics and perspective. These applications influenced the technical and
aesthetic evolution of images. Barnouw draws attention to how the camera obscura
symbolizes the connection between reality and its illusory reproduction. This
philosophical aspect became the basis of cinema, where viewers are immersed in the
illusion of movement based on real images. Eric Barnouw considers the camera
obscura not only as a technical device, but also as a socio-cultural phenomenon. It was
popular not only among scientists and artists, but also as entertainment that inspired
new ideas in the visual arts. Eric Barnouw emphasizes the role of the camera obscura
in the context of media history. Barnouw emphasizes that the camera obscura became
the first tool for creating a collective experience of "image contemplation”. It allowed
not only to see the world in a new perspective, but also to understand it through
technical mediation, which is an important feature of cinema. Barnouw sees the camera
obscura as a defining stage in the development of media technology and culture. Its
Impact on artistic reproduction, scientific research and entertainment made this device
an important precursor to cinema. For Eric Barnouw, the camera obscura is the
beginning of a long history of human interaction with optics, light and images, which
ultimately led to the emergence of modern cinema.

Laurent Mannoni (1994), a leading historian of optical technology and author of
the seminal work "Le Grand Art de la Lumiére et de L'ombre, Archéologie du Cinema",
has devoted considerable attention to the camera obscura, considering it a key element
in the long history of visual innovation that led to the invention of cinema. Mannoni
analyzes this device not only as a technical achievement, but also as a cultural and
philosophical phenomenon. Laurent Mannoni describes the camera obscura as the
oldest device that allows to recreate reality using the natural principles of light. He
emphasizes its versatility and long-standing use in science, art and education. The book
states that this invention became the basis for all future devices that work on the
principles of image projection. The camera obscura was crucial for Renaissance artists,
helping to create accurate images through the knowledge of perspective. At the same
time, it was used by scientists to study the properties of light and form an understanding
of optical laws. Mannoni emphasizes that the camera obscura symbolized the human
desire to understand and "reflect" the world. It became a means of meditation on reality,
a way of comprehending the connection between nature, light and man. In the work,
he mentions the camera obscura as an example of the first "visual machine", which
made it possible to see the world within a frame, similar to a modern cinematographic
frame. Laurent Mannoni considers the camera obscura as a precursor to cinema,
because it forms an idea of the importance of light in creating an image. And also,
because the camera obscura introduces the concept of observing the world through an
"artificial window", which later became the basis of cinema. In his book, Laurent
Mannoni traces in detail the path from the camera obscura to the magic lantern,
photography and cinema, demonstrating how this device contributed to technical and
cultural development. For Laurent Mannoni, the camera obscura is not just a technical
device, but an epochal invention that has had a huge impact on the development of
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visual culture, science and art. Its role in creating optical illusions and shaping a new
way of perceiving the world became the basis for the emergence of cinema, which
preserves its legacy in its technical and philosophical principles.

André Bazin, a famous film theorist, in his works, in particular in "Qu'est-ce que
le cinema?"(1958), analyzes the camera obscura as a conceptual precursor to cinema.
Although he does not pay as much technical attention to it as other historians, Bazin
uses it as a philosophical symbol for understanding the nature of the image and
cinematic realism. Bazin sees the camera obscura as the first step in man's quest for
"an objective reflection of reality". According to him, this device embodies the idea of
an image that is created automatically, without the intervention of the artist or
subjective interpretation. For André Bazin, the camera obscura illustrates the principle
of photographic imaging, where reality is conveyed through light, rather than through
human intervention. He sees the camera obscura as a tool that reflects reality as it is,
without stylization. This correlates with his concept of cinema as a means of
"Imprinting reality". The camera obscura laid the foundations for the perception of the
Image as something objective and authentic, which became key to cinematic aesthetics.
André Bazin emphasizes the role of light in the creation of images. In the camera
obscura, light acts as a "natural artist”, forming a picture of the external world. This
idea is close to his theory of photography and cinema as "inventions of nature™ that
serve humanity. For André Bazin, the camera obscura also symbolizes the importance
of the "frame" as a means of highlighting a fragment of reality. This is related to the
concept of the cinematic frame, which organizes and structures the world for the
observer. The camera obscura is, according to Bazin, one of the key stages in human
history, when man began to make sense of and document visible reality through
technology. It became part of the evolution that eventually led to the creation of cinema
as the culmination of these efforts. For André Bazin, the camera obscura is the
philosophical and conceptual precursor of cinema. It symbolizes the human desire for
objectivity and authenticity in the depiction of the world. Its role in creating an image
through light laid the foundations for the theory of cinematic realism, which became
central to André Bazin's work and significant for cinema in general.

Jonathan Crary (1992), a renowned cultural and media historian, devotes
considerable attention to the camera obscura in his book "Techniques of the Observer:
On Vision and Modernity in the Nineteenth Century"”, considering it not only as a
technical device, but also as a key metaphor for understanding changes in perception
and philosophical concepts of vision. Crary considers the camera obscura as the
dominant model of vision in the 17th and 18th centuries, when it symbolized the idea
of objectivity and the detached observer. This device embodied the ideal of a distant,
unbiased view of the world, where the observer is outside the events he sees. The
camera obscura, according to Crary, was not only an optical device, but also a
philosophical metaphor of the Enlightenment era, emphasizing the importance of
rational contemplation and the separation of the subject (observer) from the object
(reality). Jonathan Crary argues that by the 19th century, the camera obscura as a model

527


https://www.hst-journal.com/

https://www.hst-journal.com Icmopist nayku | mexHiku, 2024, mom 14, sunyck 2

History of science and technology, 2024, vol. 14, issue 2
of vision had entered a crisis. The emergence of new technologies such as the
stereoscope, together with scientific and cultural changes, led to a rethinking of the role
of the observer. He argues that the camera obscura no longer corresponded to new
concepts of perception, which emphasized the subjectivity and mobility of the gaze.
Crary sees the camera obscura as a precursor to new visual technologies, but at the
same time emphasizes that its significance goes beyond its technical impact. It was a
conceptual stage in the development of ideas about the way in which humans interact
with reality through vision. Crary describes the transition from the static, isolated
model of observation symbolized by the camera obscura to the more dynamic and
interactive forms of vision that emerged with the development of modern media. For
Jonathan Crary, the camera obscura is not only a technical device, but also an important
intellectual and cultural symbol. It represents a historical stage in the development of
Ideas about vision, perception, and knowledge. Crary shows how changing models of
observation reflect broader transformations in philosophy, science, and culture that
ultimately influenced the evolution of visual media.

Michel Foucault, a renowned philosopher and cultural theorist, although he did
not directly study the camera obscura as an optical device, uses it as a metaphor in his
work "L'archéologie du Savoir" (1969) and other works. He interprets the camera
obscura as part of his analysis of power, knowledge, and the ways in which observation
and control are organized. Like the camera obscura, which records the world through
a limited "frame", power in society structures reality through observation and
discipline. In his concept of the disciplinary society, Foucault describes how
institutions such as schools, hospitals, and prisons organize space and observation,
creating a "visibility of reality". In this sense, the camera obscura is an early example
of how technology influenced the formation of knowledge. The camera obscura, which
produces an inverted image, is for Foucault a metaphor for how knowledge is often
constructed in a distorted, indirect form. This is particularly relevant for the analysis of
discourses that he explores in his works. In the context of his critique of the
Enlightenment, Michel Foucault sees the camera obscura as a metaphor for the
dominant model of knowledge at the time: objective, static, and centralized. He points
out the limitations of this approach in the modern era, when knowledge becomes more
dynamic and relative. Michel Foucault is often compared to ideas about the camera
obscura when he describes the panopticon (an architectural model of a prison that
allows centralized surveillance). Both concepts refer to the organization of space where
the observer has complete control over what is visible. Michel Foucault does not
analyze the camera obscura as a specific invention, but uses it as a philosophical
symbol to analyze the structure of knowledge and power. The camera obscura is for
him an example of how technology affects the way reality is constructed, creating not
only an image of the world, but also a way of understanding and controlling it. The
camera obscura in Foucault is a conceptual tool that reflects key aspects of his theory
of knowledge and power. Just as the camera obscura determines what the observer sees,
so institutional structures determine how society perceives reality. This metaphor helps
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to reveal the connection between technology, culture, and the formation of discourses
in different historical eras.

Shadow theater, as an ancient art form known in China, India, and other Asian
countries since ancient times, spread to Europe in the 18th and 19th centuries (Won &
Lee, 2016; Demchenko, et al., 2022; Johnson & Lim, 2022). Shadow theatre:
discovering human motion from a sequence of silhouettes. ACM Transactions on
Graphics (TOG), 35(4), 1-12.). Its essence is the use of figures that create shadows on
a screen with the help of light. Studies of shadow theater often focus on its ritual and
cultural aspects, especially in Asian traditions (for example, Indonesian wayang kulit).
European versions of shadow theater, such as the performances created by Jean-Eugéne
Robert-Houdin, are studied as forms of popular entertainment. In works on the history
of cinema, shadow theater is analyzed as an early form of visual narrative that
influenced the development of editing and lighting techniques. It also attracts the
attention of many film historians as a precursor to moving images.

Tom Gunning, a renowned film historian and theorist, sees shadow theatre as an
important precursor to cinema, helping to understand early forms of visual spectacle
and the role of the viewer in their perception (Gunning, 2009; Gunning, 2017; El
Bouayadi, 2023). Although Gunning focuses more on the concept of "attraction
cinema", shadow theatre fits into his broader analysis of the development of media and
technologies that use light and movement. In his research, Tom Gunning emphasizes
that shadow theatre is an example of an "attraction” — a spectacle aimed at visual
experience and emotional impact, rather than just narrative. Like early cinema, shadow
theatre focused more on creating an immersive visual effect. Shadow theatre
demonstrated the ability to manipulate light and form to create optical illusions, which
formed the basis of many cinematic techniques, such as the use of light and shadow
contrasts, silhouettes and spatial composition. Gunning draws attention to the
interactivity of shadow theatre: the viewer became a participant in the spectacle,
actively interpreting what he saw. This principle resonates with his concept of early
cinema, which invited the audience to directly experience the attraction. Tom Gunning
emphasizes that shadow theatre, like phantasmagoria, combined staticity with
movement. This created a sense of magic and movement, which later became defining
for cinema. Shadow theatre, like early cinema, was a form of "attractions" that focused
on visual effect. The development of light and shadow techniques influenced
expressionist cinema and the use of optical effects in films. Shadow theatre in Tom
Gunning's concept is seen as an important part of the evolution of visual culture, which
laid the foundation for cinema as an art of movement and light.

Georges Sadoul considered shadow theatre to be one of the oldest ways of
manipulating light and images (1946), creating the illusion of movement, similar to
what cinema does. He noted that this art form had much in common with later
cinematic techniques, in particular in the way it created visual effects through light and
shadow. Sadoul emphasized that shadow theatre developed through the use of various
optical technologies, which eventually found their continuation in cinema. One such
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tool was the magic lantern, which used light to project moving images similar to those
in shadow theatre. Georges Sadoul also noted the aesthetic influence of shadow theatre
on the development of visual art. According to him, through the manipulation of light,
shadow theatres taught viewers to perceive moving images in a special way. This
became the basis for the formation of cinematic traditions, where light and shadow
were of great importance in creating atmosphere. Sadoul drew attention to the
popularity of shadow theatre in various cultures, from Asia to Europe. He believed that
shadow theatre was an important element of folk culture, used for entertainment,
education, and religious and mythological narratives. For Georges Sadoul, shadow
theatre was an important stage in the development of visual art, which laid the
foundation for cinema. He highly valued the technical and artistic innovations of this
art form, in particular the use of light, shadow and optical devices, which influenced
the development of cinematic practices. Shadow theatre became one of the key
elements in the great history of the visual arts that preceded the invention of cinema.

Zenon Walter Pylyshyn, a Canadian cognitive scientist and philosopher of
Ukrainian origin, has paid particular attention to the development of early forms of
visual art, such as shadow theatre (O’Brien & Opie, 1999; Schréder, 1999; Matthen,
2024). He has analyzed these art forms as important stages on the path to the
development of cinema and as part of a broader cultural tradition of optical illusions.
Pylyshyn sees shadow theatre as an important part of the evolution of visual technology
that preceded cinema. Shadow theatre used the illusion of movement and the creation
of images through light and shadow, which became the basis for later cinematic
techniques. Zenon Pylyshyn addresses the aesthetic and cultural aspects of shadow
theatre, emphasizing its role in folk traditions and popular forms of entertainment, as
well as in religious and educational contexts. Pylyshyn emphasizes how this art form
has developed and adapted in different cultures around the world. Zenon Pylyshyn also
explores the connection between shadow play and other optical devices, such as the
magic lantern, and how this contributed to the development of optics and the
manipulation of light and images. Shadow play, along with other technologies, became
part of the experiments that led to the emergence of cinema. Zenon Pylyshyn was one
of those who actively studied the role of optical illusions in the context of cinematic
art. He emphasized the importance of early forms of manipulation of light and image
in the development of cinema. Shadow play was one of these important stages in this
process, where optical devices were used to create effects resembling movement and
changes in form. Zenon Pylyshyn considered shadow play as one of the precursors of
cinema and an important element in the development of optical effects and
manipulation of images. He emphasized how this art form influenced the aesthetics and
techniques that later became part of cinema.

The magic lantern, the camera obscura, and the shadow play are considered to be
part of the visual culture of their eras, influencing people's understanding of images
and their movement. These devices served as means of telling stories, creating the first
forms of visual storytelling that became the basis of cinema. Researchers such as
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Thomas Elsaesser (2004), using a media archaeological approach, include these

devices in the broader context of the evolution of media that preceded cinema.

The magic lantern, the camera obscura, and the shadow play are key precursors
of cinema. Historiographical works emphasize their technical, cultural, and artistic
impact, viewing these devices as stages in the development of visual media that
combined science, art, and technology into a single process that led to the creation of
cinema.

Conclusions.

The magic lantern, the camera obscura, and the shadow play can be considered
key precursors to cinema, as these devices and art forms played an important role in
the development of technologies and concepts that became the basis for the emergence
of cinema. The magic lantern, the camera obscura, and the shadow play were key
milestones in the development of cinema, as they developed techniques for
manipulating light and shadows, creating the illusion of movement, and projecting
Images. They were important precursors to cinema, providing the conceptual and
technical foundations that allowed cinematic technologies as we know them today to
emerge.

The magic lantern, the camera obscura, and the shadow play not only laid the
foundations for cinema, but also contributed to the development of important scientific
and technical concepts. They were milestones in the development of optics, projection
technologies, and helped popularize scientific ideas among the public. These devices
have become important tools in the fields of media, communications, and the study and
development of the physics of light and images, making them significant milestones in
the history of science and technology.
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Ipuna IlaTpon
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I. K. Kapnenka-Kaporo, Ykpaina

Icropis eBomowii KiHeMaTOrpagy B KOHTEKCTI PO3IJISAY €TaliB PO3BUTKY
HaykH i TexHiku. [lepui kpoku 10 3apoaxkeHHs KiHemaTorpaga

Anomauia. Icmopioepagiuni npayi 3 icmopii kiHemamozpaga eidicparomo
8AJCIUBY POTIb Y 30EPENCEHH] 3HAHb NPO PO3BUMOK Yb020 8UOY Mucmeymea. Bonu ne
Juwe OOKYMEeHmyloms Kiou08i emanu e@oioyii KiHo, ane U Ha0aroms MONCIUBICMb
aHanizyeamu 1020 K KyJabmypHUil (peHOMeH, Wo MICHO NePenimacmvcs 3 iCMopIicio
moocmea. Icmopioepaghiuni  npayi 3 icmopii  KiHemamoepaga  oxonaormo
00CNIOHCEHHS PO3BUMKY KIHO K MUCMeYm8da, 3aco0y KoMYHIKayii ma inoycmpii. Bonu
gidoOpadicaiomev  pi3HI  ACNEeKMU 1020 CMAHOBIEHHA. COYIOKVIbMYPHI BNIUBHU,
MEXHOJI02IYHI NPOPUBU, HCAHPOBI MpaHchopmayii ma poab KiHO 8 ICHOPUYHOMY
KOHmeKcmi. Ane IpYHmMoOSHUU aHaniz icmopiocpagiunux odcepen, wooo 6UBYEHHS.
icmopii egontoyii Kinemamozpag)y 6 KOHmekcmi po3ensidy emanié po36UmKy HaAyKu i
MexHIKU paHiuie He npoeoouscs. Mema oocniodxxcenns noasieae y momy, oo Ha OCHOGI
ananizy icmopioepagiunux oxcepen, 3000YmMKi6 NONepeoHUKis, CYyuacHOi Memoooao2ii
docnioumu cmau, HNOBHOMY U OOCMOBIPHICMb BGUBYEHHS ICMOpII  pPO36UMKY
KiHemamozpagy 6 KoHmeKkcmi po32ensady emanié po36UMKY HAYKU [ MeXHIKU.
3asoannsam Oanoi cmammi € aumaniz icmopiocpagiuHux O0dxicepen, sKi po3ensoams
Maciynuil aixmap, Kamepa-oockypa ma meamp MiHell 5K KIY08I NONepeoHuKu
Kinemamoepaga. Maeiunuii nixmap, kKamepa-obcKypa ma meamp miHell CmManiu
OCHOBHUMU emanamu y po3eumky Kinemamozpaghii, 0CKinbKu 860HU pO36UBAIU MEXHIKU
MAHINYAAYIT c8IMaoM i MIHAMU, CMBOPEHHS LI03IL PyXy ma npoexyii 300padicens. Bonu
CMAnu 8aNCIUBUMU NONEPEOHUKAMU KiHemamoepagii, Haoaruu KoHyenmyaioHi ma
MexHIYHI 3acaou, Wo 00360IUNU BUHUKHYMU KIHeMamo2papiuHumM mexHoa02IAM, K MU
ix 3HaeEMo Ccb0200HI. Yci mpu npucmpoi akmueHO 8UKOPUCMOBY8ANU MAHINYAAYIT 31
C8ImMAoOM i miHaAMU Ol CMBOPEHHS GI3YAIbHUX eqheKmis, w0 Cmaiu OCHOB80I0 OJis
Kinemamoepadii. Koowcen 3 yux npucmpois 00360.156 30iliCHIO8AMU MeXHIUHI IHHO8AY I
Y BUKOPUCMAHHI OCBIMJIEHHS, NPOEKYIl ma 300paxicens, ujo 32000M Oy a0anmosai
8 KiHeMamo2paghiuHux mexHon02isX, maxKux sk npoekmopu ma KiHokamepu. Bci yi
MEeXHON02I] 00NOMO2IU NONYAAPU3YEAMU [0ei GUKOPUCMAHHA ONMUYHUX epeKkmis |
media 01 MacoBoi ayoumopii, wo 6y10 8aicausum OJisi CMAHOBIeHHs KiHemamozpagii
Ak iHoycmpii. Iemopioecpagiuni npayi, npucesueni maziyHoMmy J1ixmapr, Kamepi-
obckypa i meampy minell, 30CepedNCYIOMbCs HA OOCHIONCEHHI YUX BUHAX00I8 SK
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8adMCIUBUX NONnepeOHUKie Kinemamozpagha. Bouu 3axknanu ocHo8u  6i3yanbHO20

mucmeymeda, wo BUKOPUCMOBYE 2Py C8IMIAA | MIHI, mMa GNJIUHYIU HA PO36UMOK
MEXHON02IU CMBOPEHHS 1110311 PYX).

Knwuosi cnoea: sapoooicenns xinemamozpagyy, 6i3yanvHi epexmu, maciunuil
Jixmap,; Kkamepa-oockypa, meamp minell, icmopiocpaqis
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