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Introduction

Scientific novelty. This article is the first to systematically examine the use of innovative technologies
at all stages of modern film production, from pre-production to release. It highlights the impact of
digital tools, virtual production, and artificial intelligence on the creative process, production
organization, and film quality.

Today, modern film production is undergoing a transformation driven by the widespread adoption of
innovative technologies at every stage, from concept development to final release. Digitalization ,
neural networks , artificial intelligence, and virtual production are radically changing traditional work
methods and expanding the creative possibilities of filmmakers.

The introduction of digital technologies (shooting, editing, post-processing) over the past decades has
significantly improved image quality and production efficiency, while simultaneously reducing costs.
However, this transformation poses significant challenges for the industry: the need for training and
infrastructure upgrades [1].

Artificial intelligence and neural networks are being integrated into an ever-widening range of film
production tasks. They are used to automate editing processes, create complex special effects, and
optimize film promotion. The widespread use of artificial intelligence in the creative process raises
pressing issues of copyright and ethics that require regulatory and legal consideration.

Virtual production is one of the major breakthroughs of recent times, providing control over the visual
environment. The technology involves the use of large LED screens and game engines ( game engines
), which allow complex backgrounds and visual effects to be generated in real time, directly on set [2].
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This gives directors and camera operators more precise control over visual style and lighting,
significantly reducing post-production costs and time .

Despite clear achievements, further innovation poses a number of challenges for the entire industry:
talent shortages, economic barriers, and legal and ethical issues.

The introduction of digital technologies, artificial intelligence, and virtual production has radically
transformed every stage of filmmaking, from the initial idea to the final release.

1. Pre-production : Digital pre-production . Traditional planning methods such as storyboarding and
script analysis are now enhanced by digital tools and Al Platforms use Al to create interactive
storyboards and pre-visualize scenes. This allows directors and cinematographers to more accurately
visualize shots and significantly speeds up the creative approval process. Al algorithms analyze drafts,
generate ideas for footage, suggest story improvements, and automatically create shot lists [3]. This
helps screenwriters overcome creative blocking and provides a reliable foundation for further work.
2. Filming Stage: Virtual Production and Autonomous Technologies. The film set itself has become
digital thanks to two key innovations. The use of LED screens and game engines allows for the
integration of real objects with virtual elements in real time [4]. This technology is indispensable for
creating complex visual effects and gives the director complete control over lighting and backgrounds.
Drones , equipped with algorithms for automatic angle and perspective selection, are becoming
popular. They provide dynamic and unconventional angles that were previously difficult to access or
required complex equipment.

3. Post-production : Artificial Intelligence and Algorithmic Editing. Al has significantly accelerated
and automated labor-intensive post-production processes . Al is used to automatically select the best
takes, synchronize audio and video, and perform basic visual effects. Algorithmic editing accelerates
the editing process, while improving its objectivity and quality [5].

4. Release Stage: New formats and display technologies. Innovations have reached viewers, improving
the immersive viewing experience. The introduction of 4K and HDR formats ( High Dynamic Range)
provides a brighter, more contrasty and saturated image. Technologies such as IMAX and 4DX (with
motion, scent, and wind effects) create new viewing sensations, making the cinema experience more
immersive [6].

Contemporary film production, which actively integrates artificial intelligence (Al), virtual production,
and algorithmic editing, finds itself at the crossroads of significant technological opportunities and
systemic challenges.

Innovations radically expand the horizons of creativity and efficiency:

1. Increased creative possibilities. Directors and screenwriters are given powerful tools (e.g., Al
visualization, game engines) to create complex, previously impossible scenes, generate ideas, and
accurately pre-visualize the concept.

2. Reduced costs and time. Automating labor-intensive editing and post-production processes with
algorithmic editing allows for significant optimization of workflows, saving time and resources.

3. Expanding audiences and experiences. New screening formats ( IMAX , 4DX , VR / AR ) provide
viewers with an unprecedentedly deep and immersive experience, stimulating interest in the theatrical
experience.

The implementation of these technologies is associated with serious barriers that require a systematic
approach:
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1. High financial costs. The transition to advanced technologies ( LED walls, specialized software, Al
tools) requires significant investments in equipment and infrastructure.

2. The need for highly qualified personnel. There is a pressing need for specialists with comprehensive
skills in virtual production, Al, algorithmic editing, and digital post-production .

3. Ethical and legal issues. The use of Al in content creation raises a complex set of issues related to
copyright, attribution of liability for generated content, and questions of authenticity (e.g., the use of
deepfakes ).

Table 1 - Prospects and challenges of introducing innovative technologies in film production

Category Prospects Challenges
Creative process New visual effects, interactive | Difficulty in learning new tools
storyboards
Manufacturing Reducing editing and post-production | High equipment costs
processes time

Screenings and release | 4K, HDR, IMAX, 4DX, VR/AR — a | Restrictions on equipment in cinemas
new viewing experience

Ethical and legal Al integration for the creative process | Copyright, Ethics, and Content
Responsibility

As mentioned above, modern film production is undergoing a significant technological transformation
driven by the implementation of innovative solutions at all stages, from concept to release. The
integration of digital tools in pre-production , the use of virtual production and autonomous
technologies during filming, algorithmic editing and the use of artificial intelligence in post-production
, and new screening formats provide directors, cinematographers, and producers with the opportunity
to create higher-quality and more visually rich films.

These innovations offer vast prospects: accelerated production processes, increased planning and
visualization accuracy, expanded creative possibilities, and an improved viewer experience. However,
the implementation of new technologies comes with a number of challenges: high financial costs, the
need for specialist training, and ethical and legal issues associated with the use of artificial intelligence.
Thus, the successful integration of innovative technologies into film production requires a balanced
approach that encompasses both creative and organizational aspects. Only a combination of creative
potential and technological expertise will enable the film industry to utilize new tools most effectively,
creating works that meet modern audience expectations and international quality standards.
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