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ABSTRACT

This paper focuses on the accurate application of artificial intelligence (Al) in film and television color management, aiming at
improving the efficiency and accuracy of color processing. This paper analyzes the fusion mechanism of artificial intelligence in
color management, including data-driven color analysis and automatic intelligent processing flow, and expounds the concrete
applications of artificial intelligence in intelligent color correction, color consistency management and color matching preset.
However, using Al also faces challenges such as nonstandard data processing, consistency of color style, adaptability of
algorithm, conflict between creativity adjustment and automation. Therefore, this paper puts forward some countermeasures
such as constructing a unified color data frame, strengthening algorithm adaptation and personalized customization, and
combining creativity with automatic processing.
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1 Introduction

Today, with the rapid development of the film and television industry, the accuracy and efficiency of color
management are directly related to the visual quality and audience experience of films. With the rapid development of
artificial intelligence (Al) technology, more and more attention has been paid to its application in color management in
the later stage of film and television. With its powerful data processing ability and intelligent algorithm, Al technology has
brought about new changes in color management. Film and television production companies urgently need Al
technology to break through the limitations of traditional color management, improve the accuracy and efficiency of
color processing, and meet the audience's growing visual aesthetic needs. Based on this, this paper focuses on the precise
application of Al in color management of film and television, aiming to analyze how Al is integrated with color
management. It is to promote the wide application of Al technology in color management of film and television, and
further enhance the visual quality and market competitiveness of film and television works.

2 The Fusion Mechanism and Specific Application of Al in Color Management
2.1 The Integration Mechanism of Al in Color Management

A. Data-driven Color Analysis

In the field of color management in the late film and television, data-driven color analysis has become an important
part of the Al fusion mechanism. We take Netflix as an example, its innovative practice in color management is quite
representative.

Netflix uses Al technology to analyze the color of massive video materials, and uses big data algorithms to identify and
extract color features, providing data support for subsequent color processing. Specifically, Netflix's Al color analysis
system can automatically detect and identify the color distribution and changing trend of each scene in the film, and
provide scientific basis for color correction and color matching. This process can improve the efficiency and accuracy of
color processing, ensure the consistency of color between different shots and scenes, and bring a smoother and more
comfortable viewing experience to the audience. Through data-driven color analysis, Al technology is integrated into
color management to promote the intelligent upgrade of post-production of film and television.

B. Automatic and Intelligent Color Processing Flow

In the innovation of color management in the later stage of film and television, the automatic and intelligent color
processing flow makes the Al fusion mechanism another bright spot. Disney adopts advanced artificial intelligence
algorithms to realize automation and intelligence of color processing. Specifically, Disney's Al color processing system can
automatically receive and analyze raw materials, and automatically correct, enhance and adjust colors according to the
preset color styles and parameters. This technology can greatly shorten the time of color processing, and ensure the
stability and consistency of color effect. Whether it is a grand scene or a delicate details, Al can accurately capture and
handle it.
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2.2 The Specific Application of Al in Color Management in the Later Stage of Film and Television

A. Intelligent Color Correction

In the fine practice of color management in the later stage of film and television, the application of Al technology is
firstly reflected in intelligent color correction. We take Avatar as an example. In the production process of this work, Al
color is used for color correction, and each frame is systematically analyzed. The color saturation, brightness and contrast
are automatically adjusted according to the scene atmosphere, the mood of the character and the artistic conception of
the director so that Pandora in the film presents a fantastic visual effect. Whether it is dense jungle, bright starry sky or
fierce battle scenes, colors are vivid and rich in layers, which helps to enhance the audience's sense of immersion and
substitution. Al technology can improve the visual quality of Avatar through intelligent color correction, and it also set a
new benchmark for color management in the later stage of film and television, which promotes the technological
progress and innovative development of the whole industry.

B. Color Consistency Management

Under the strict requirements of color management in the later stage of film and television, color consistency
management has become another important field in the concrete application of Al technology. We take the sci-fi series
Interstellar as an example. The film shows the ability of Al technology in color management. In the process of shooting
and post-production, the Al color management system makes a comprehensive color analysis of each scene and shot in
the film, and automatically adjusts the color parameters to ensure the consistency of color style of the whole film.
Whether it is the vast space, the mysterious wormhole scene, or different time periods and different places on the earth,
the colors all show a harmonious and unified aesthetic feeling. The consistency of this color is helpful to improve the
overall visual effect of the film and make the audience more immersed in the sci-fi world constructed by the film. Through
the color consistency management of Al technology, Interstellar has reached a new height in color presentation.

C. Intelligent Color Preset

Al technology can also assist in intelligent color preset and innovation. Taking the Up as an example, the film skillfully
integrates the intelligent preset of Al technology in color matching. In the production process, the Al system will
automatically generates a series of preset color schemes according to the theme, emotion and visual style of the movie.
These presets include not only basic color adjustment parameters but also advanced tone mapping and color grading
effects. The production team can quickly select and fine-tune these presets according to the actual needs, thus
completing the film color matching work efficiently. Through Al's intelligent color matching preset, colorful and
harmonious color effect are presented. This application is helpful to improve the artistic expression of the film, shorten
the color matching cycle, and show the potential of Al technology in color management of film and television[1].

3 The Challenges of Using Al in Color Management in the Later Stage of Film and Television
3.1 The Complexity of Non-standardized Color Data Processing

In the complicated color management process of film and television, the application of Al technology faces a series of
challenges, among which the complexity of non-standardized color data processing is particularly prominent. This kind of
complexity is mainly reflected in the diversity and inconsistency of color data and the increase in processing difficulty. We
take Blue Planet as an example. During the process of filming, many different natural environments are involved, such as
deep sea, polar regions, coral reefs and so on. These environments are rich in color[2]. Also, they are influenced by many
factors such as light, water quality, shooting equipment and so on, resulting in highly non-standardized color data. When
processing this kind of color data, the Al system needs to face a series of problems, such as diverse data formats, uneven
color distribution, serious noise interference. This makes Al face challenges in color correction and consistent
management. In addition, nonstandard color data processing also involves the accurate mastery of professional technical
parameters such as color space and color depth. However, the setting and adjustment of professional and technical
parameters depend on experienced drivers, and the accuracy and flexibility of the Al system in dealing with these
complex parameters are limited.

3.2 The Contradiction Between Consistency of Color Style and Adaptability of Algorithm

In the accurate practice of color management in the later stage of film and television, the contradiction between the
consistency of color style and the adaptability of algorithm has become a big challenge in using Al technology. This
contradiction is particularly prominent in the pursuit of high-quality visual effects in film and television works[3]. Taking
Blade Runner 2049 as an example, the film pursues the ultimate unity and harmony in color style, so as to create the
immersion of the future world.

However, in the actual process of color processing, it is difficult for Al algorithms to fully adapt to this highly
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customized color style requirement. Due to the diversity of shooting environment, the difference in equipment and the
change in lighting conditions, color data presents the characteristics of complexity and variability. Although the Al
algorithm can quickly generate a color scheme when processing these data, it is difficult to accurately capture and retain
the color style details that directors and drivers expect. The color contrast between the neon lights and the gloomy rainy
days in the future cities, as well as the emotional colors conveyed by the micro-expressions of the characters' faces, need
to be presented through fine color adjustment. However, when dealing with these delicate color changes, Al algorithm
will lead to the deviation of color style due to lack of adaptability, thus affecting the overall visual effect and emotional
expression of the film, and even weakening the artistic expression of the film ,

3.3 The Conflict Between Creative Color Adjustment and Al Automation

In the artistic exploration of color management in the later period of film and television, the conflict between creative
color adjustment and Al automation is a challenge that can not be ignored. Taking Zootopia as an example, the film won
the market's welcome with its unique color style and creative color adjustment. In the production process of Zootopia,
the colorist endows each scene and each character with distinctive personality and emotional color through fine color
adjustment. However, the conflict arise when this creative color adjustment meets the Al automation processing.
Although Al systems can efficiently process a large amount of color data, its automation process lacks enough flexibility
and creativity, and it is difficult to completely capture and reproduce the subtle changes and unique charm pursued by
drivers in creative color adjustment [5]. In the film, the skin color, hair and clothing color of different animal characters are
carefully designed and adjusted to highlight their personality characteristics and emotional state. However, the Al system
will pay too much attention to efficiency and consistency when dealing with these colors. It ignores the delicate emotions
and personalized expressions that drivers integrate in creative adjustment, resulting in dull and homogeneous color
effects.

4 The Countermeasures of Accurate Using of Al in Color Management in the Later Stage of Film and
Television

4.1 The Building of a Unified Color Data Framework

Aiming at the complexity of nonstandard color data processing in film and television color management, it is an
effective countermeasure to build a unified color data framework to accurately use Al. The framework aims to integrate
diverse color data and standardize professional technical parameters such as color space and color depth. We can learn
from successful cases in the industry. For example, the color management system introduced by the Shadow Magic Hand
Studio can automatically identify and convert color data in different formats to ensure the consistency and comparability
of the data[6]. On this basis, a color database is also established to store the standard color parameters under various
scenes and lighting conditions, providing accurate reference for Al processing. In addition, it is necessary to pay attention
to the deep integration with artificial intelligence. In the later stage of film and television, the team can fully consider the
compatibility and expansibility of color data frames when developing Al color processing tools, so that the Al system can
flexibly cope with the challenges of different color styles and complicated scenes[7]. Through continuous training and
optimization of artificial intelligence algorithm, the automation and intelligence of color processing have been realized,
and the efficiency and accuracy of color management have been improved.

4.2 The Reinforcement Algorithm Adaptation and Personalized Customization

In the face of the problems caused by non-standardized color data processing faced by Al technology in the color
management of film and television, it is necessary to strengthen the algorithm adaptation and personalized
customization strategy. In the aspect of enhancing the adaptive ability of the algorithm, the Al algorithm can be
continuously trained to automatically identify and adapt to different color styles and complex scenes, thereby effectively
improving the efficiency and accuracy of color processing. The adaptive algorithm can flexibly deal with the diversity,
inconsistency and processing difficulty of color data, and provide support for color management of film and television
works. As far as customization is concerned. In color management, every project has its own unique color style and
performance requirements. Therefore, the Al system needs to have the ability of personalized customization to meet the
requirements of color processing of different projects. For example, color processing in some special scenes needs to
adopt specific color space and depth to ensure the accuracy and expressiveness of colors. According to the specific needs
of the project, Al system can make accurate color adjustment through personalized customization to create more vivid
color effects for film and television works.
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4.3 The Integration of Creativity with Automatic Processing

While facing the challenge of nonstandard color data processing in film and television color management, we should
not only pay attention to the efficiency of automatic processing but also emphasize the close cooperation with drivers
and integrate creativity into Al algorithms. By deeply learning drivers' color matching habits and creative styles, the Al
systems can more accurately understand and process non-standardized color data, and realize the automation and
personalization of color correction and consistency management. On the other hand, the post-production team can also
explore a new model of Al-assisted color creation in order to achieve the deep integration of creativity and automation[8].
For example, some color management software already has the function of intelligent color suggestion, which can
automatically recommend the appropriate color adjustment schemes according to the emotional expression of the film
and the scene atmosphere. On this basis, drivers can fine-tune, combine personal creativity with Al suggestions, and
create a color effect that are both in line with the film style and full of individuality.

5 Conclusion

This paper focuses on the application of Al in color management in the later stage of film and television, and analyzes
the fusion mechanism and concrete application of Al. The accuracy of film and television color management is directly
related to the visual effect and audience experience of the work. The introduction of Al technology has brought
revolutionary changes to the color management of film and television in the later stage. However, how to overcome the
conflict between non-standardized color data processing, color style consistency and algorithm adaptability, creative
color adjustment and Al automation is still an urgent problem. The analysis shows that by constructing a unified color
data frame, strengthening algorithm adaptation and personalized customization, and integrating creativity and
automatic processing, it can help the accurate application of Al in color management in the later stage of film and
television. In the future, with the continuous maturity of Al technology and the continuous development of the film and
television industry, the application of Al in color management in the later stage of film and television will be more
extensive and in-depth. The film and television production team needs to keep up with the technological frontier,
constantly explore and innovate, realize the deep integration and coordinated development of Al and color management
in the later stage of film and television, and present a more colorful visual feast for the audience.
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