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Abstract—Generative Artificial Intelligence has rapidly 

emerged as one of the most transformative technologies 

in the creative industries, particularly within the 

domains of Visual Effects (VFX) and animation. This 

research paper explores how generative AI tools, 

including large language models, diffusion models, 

neural radiance fields, and video synthesis platforms, are 

reshaping the way films, television shows, 

advertisements, and interactive media are produced. The 

study investigates the creative possibilities unlocked by 

these technologies, the degree to which they are 

transforming traditional production workflows, and the 

broader implications for artists, studios, and the industry 

at large. Through a combination of qualitative analysis, 

review of industry case studies, and examination of 

primary literature, this paper argues that generative AI 

does not simply automate existing processes but 

fundamentally expands what is visually possible while 

simultaneously raising critical questions about 

authorship, labour displacement, artistic identity, and 

regulatory oversight. The findings suggest that the 

industry is at a pivotal juncture where thoughtful 

adoption of AI tools, guided by human creative intent, 

has the potential to democratise high-quality visual 

storytelling without eroding the value of skilled human 

craftsmanship. 

 

Index Terms—Generative AI, VFX, Animation, 

Diffusion Models, Workflow Transformation, Creative 

Industry, Neural Rendering 

 

I. INTRODUCTION 

 

The history of visual effects and animation is a history 

of technological disruption. From the earliest hand-

painted cel animations of Walt Disney's studio in the 

1930s, to the pioneering use of computer-generated 

imagery in films like Jurassic Park (1993) and The 

Matrix (1999), each era of technological advancement 

has fundamentally reshaped what storytellers can put 

on screen and how they do so. The current moment, 

defined by the rapid maturation of generative artificial 

intelligence, represents what many industry 

practitioners regard as the most dramatic shift yet. 

Generative AI refers to a class of machine learning 

systems capable of producing new content, whether 

text, images, audio, video, or three-dimensional 

geometry, by learning patterns from vast datasets and 

applying that knowledge to novel creative prompts. 

Tools such as Stability AI's Stable Diffusion, 

Midjourney, Runway ML's Gen-2, Adobe Firefly, and 

NVIDIA's Instant NeRF have moved from research 

labs into production pipelines with remarkable speed. 

In the VFX and animation space specifically, studios 

are using AI to accelerate rotoscoping, background 

generation, facial de-ageing, real-time rendering, 

crowd simulation, and even the creation of fully 

synthetic characters. 

Yet the rise of generative AI in creative production is 

not a neutral development. It arrives in a context 

already marked by debate about the economic 

precarity of creative workers, anxieties about 

intellectual property, and questions about the nature of 

artistic authorship. The 2023 strikes by the Writers 

Guild of America and the Screen Actors Guild in 

Hollywood, which included explicit demands for AI 

protections, made clear that these technologies are not 

merely technical curiosities but matters of urgent 

professional and ethical concern. 

This paper sets out to examine the phenomenon 

systematically. It asks three central questions: What 

new creative possibilities does generative AI open up 

in VFX and animation? How is it transforming the 
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workflows of studios and individual practitioners? 

And what are the broader implications for the industry, 

including its workers, its economics, and its 

relationship with audiences? In answering these 

questions, the paper draws on academic literature in 

media studies, computer science, and labour 

economics, as well as industry reports, practitioner 

interviews documented in trade publications, and the 

author's own analysis of publicly available AI tools. 

 

II. LITERATURE REVIEW 

 

2.1 The Evolution of AI in Creative Media 

The application of artificial intelligence to creative 

tasks has a longer history than is sometimes 

appreciated. Rule-based systems and early neural 

networks were applied to image synthesis and music 

composition from the 1980s onwards (Cope, 1996; 

McCorduck, 2004). However, the transition from 

narrow, task-specific AI to broad generative systems 

capable of producing high-quality, context-aware 

media represents a qualitative shift that only became 

commercially significant in the early 2020s. 

Goodfellow et al. (2014) introduced Generative 

Adversarial Networks (GANs), which for the first time 

allowed neural networks to produce photorealistic 

images by training a generator and a discriminator in 

competition with each other. GANs were quickly 

adopted in VFX pipelines for tasks such as texture 

synthesis and face swapping, with DeepFake 

technology, though controversial, demonstrating both 

the creative power and the ethical hazards of the 

approach (Chesney & Citron, 2019). 

The subsequent development of diffusion models, as 

described by Ho et al. (2020) and refined by Rombach 

et al. (2022) in the Latent Diffusion Model framework, 

offered a more stable and controllable approach to 

image generation. These models underpin tools like 

Stable Diffusion and DALL-E and have been 

integrated into professional creative workflows at a 

pace that has surprised even their developers. 

 

2.2 VFX and Animation Industry Context 

The VFX industry prior to the AI era was already 

undergoing significant structural transformation. The 

rise of streaming platforms had increased demand for 

high-volume content while simultaneously 

compressing budgets (Curtin & Sanson, 2016). Visual 

effects houses, despite producing some of the most 

technically demanding work in cinema, operated on 

thin margins and faced well-documented labour 

exploitation concerns (Shone, 2014). The promise of 

AI-assisted production was thus received by studios 

largely as a means of cost reduction, and by some 

practitioners as a threat to employment. 

Lee & Yoon (2021) documented the early integration 

of machine learning into post-production pipelines, 

noting that tasks such as wire removal, sky 

replacement, and motion capture clean-up were among 

the first to be automated. Their study found that while 

these automations reduced the time required for 

certain tasks by up to 60 percent, they rarely 

eliminated the need for skilled oversight entirely. The 

human-in-the-loop model remained dominant even as 

AI capabilities expanded. 

 

2.3 Generative AI and Creative Agency 

A growing body of scholarship has begun to 

interrogate the concept of creative agency in the 

context of AI-generated media. Elgammal et al. (2017) 

proposed that AI systems could produce genuinely 

novel artistic output that was perceived as both more 

creative and less familiar than human-made art when 

evaluated blind by audiences. This finding challenged 

straightforward accounts of AI as merely imitative and 

raised deeper philosophical questions about what 

creativity actually is. 

Boden (2010) distinguishes between combinational, 

exploratory, and transformational creativity, arguing 

that AI systems are increasingly capable of the first 

two but struggle with the third, which involves 

fundamentally reframing a conceptual space rather 

than operating within it. This framework is useful for 

understanding the current state of generative AI in 

VFX: these tools are extraordinary at recombining and 

extrapolating from existing visual styles, but the 

conceptual leaps that define truly innovative 

filmmaking remain, for now, the province of human 

directors and artists. 

 

2.4 Industry Studies and Economic Analysis 

McKinsey & Company (2023) estimated that 

generative AI could automate between 40 and 70 

percent of tasks currently performed by VFX artists 

within the next decade, though they cautioned that this 

estimate depends heavily on how quickly training data 

issues, including copyright and consent concerns, are 

resolved. A survey conducted by the Visual Effects 
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Society (2023) found that 78 percent of VFX 

professionals had used AI tools in their work in the 

past year, but fewer than a third felt that their studio 

had a coherent strategy for integrating these tools 

responsibly. 

Deuze (2007) and Hesmondhalgh (2013) provide 

important theoretical grounding for understanding 

creative labour in the digital economy, arguing that 

cultural workers have historically been asked to 

internalise the risks of precarious employment as the 

price of creative freedom. The arrival of AI adds 

another dimension to this precarity, one that is 

particularly acute for junior artists whose entry-level 

tasks, such as rotoscoping and paint-outs, are most 

vulnerable to automation. 

 

III. RESEARCH METHODOLOGY 

 

3.1 Research Design 

This research adopts a qualitative, interpretive 

methodology, drawing primarily on documentary 

analysis and thematic synthesis of existing literature, 

industry reports, and case studies. Given that 

generative AI in VFX and animation is a rapidly 

evolving field where quantitative longitudinal data is 

still limited, this approach allows for a nuanced and 

contextually sensitive account of the phenomenon that 

would not be possible through purely statistical 

methods. 

The research design is informed by the interpretivist 

paradigm (Crotty, 1998), which holds that social and 

cultural phenomena, including the adoption of new 

technologies in creative industries, are best understood 

through the meanings that practitioners and 

institutions attach to them rather than through purely 

objective measurement. This epistemological stance is 

appropriate for a study that seeks to understand not just 

what AI tools do but what their adoption means for 

creative practice and industry structure. 

 

3.2 Data Collection 

Primary data for this study was gathered through 

systematic review of academic publications from 

databases including Google Scholar, JSTOR, and 

IEEE Xplore, using search terms including 'generative 

AI VFX', 'AI animation production', 'diffusion models 

film', 'machine learning visual effects', and 'AI creative 

labour'. Secondary data was gathered from industry 

publications including Variety, The Hollywood 

Reporter, Animation World Network, and the Visual 

Effects Society's annual reports. 

Case studies were selected based on their public 

documentation and representativeness across different 

scales of production, from large studio blockbusters to 

independent animated features and commercial 

productions. These include the use of AI de-ageing in 

The Irishman (2019), AI-assisted background 

generation in various streaming productions, and the 

use of diffusion models for concept art in several 

major studio pipelines as reported in trade press. 

 

3.3 Analytical Framework 

The analysis is structured around three analytical 

categories corresponding to the paper's three central 

research questions: creative possibilities, workflow 

transformation, and industry implications. Within each 

category, data was coded thematically and cross-

referenced across sources to identify patterns, 

contradictions, and emerging consensus. 

 

IV. DATA ANALYSIS AND FINDINGS 

 

4.1 Creative Possibilities Unlocked by Generative AI 

One of the most significant findings of this research is 

that generative AI is expanding the visual vocabulary 

available to filmmakers and animators in genuinely 

unprecedented ways. Prior to tools like RunwayML 

Gen-2 or Pika Labs, creating a photorealistic scene of, 

say, a medieval city submerged in water would require 

either expensive location construction, extensive 

practical effects, or a large team of CGI artists working 

over months. Generative video synthesis tools can 

now produce rough approximations of such scenes 

from text descriptions in minutes, though not yet at the 

quality level required for theatrical release. 

What is more immediately significant for production 

is the use of AI in the conceptualisation phase. 

Directors and production designers are using image 

generation tools to produce hundreds of visual 

variations of a scene or character in the time it would 

previously have taken a concept artist day or weeks. 

This dramatically accelerates the creative 

development process and allows for a much wider 

exploration of visual possibilities before significant 

resources are committed. Several practitioners 

interviewed in trade publications have described this 

as 'expanding the aperture of imagination', allowing 

creative teams to communicate visual intentions with 
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a specificity and richness that mood boards and verbal 

descriptions alone could never achieve. 

Neural Radiance Fields (NeRF) technology, described 

by Mildenhall et al. (2020), represents another frontier 

of creative possibility. NeRF models can reconstruct 

three-dimensional scenes from two-dimensional 

photographs with extraordinary fidelity, enabling 

virtual camera movements through real-world 

environments that were never filmed. This has been 

used in commercial productions to create impossible 

camera moves through practical sets, effectively 

expanding the post-production toolkit with new forms 

of photographic imagery. 

Generative AI is also enabling new forms of stylistic 

transformation. Style transfer algorithms allow the 

visual characteristics of one artistic tradition, such as 

the watercolour aesthetic of a particular animation 

studio, to be applied to new content, enabling smaller 

productions to achieve distinctive visual styles without 

the prohibitive cost of hand-crafting each frame. This 

has particular implications for independent animation, 

where the barriers to achieving a professional and 

distinctive visual aesthetic have historically been very 

high. 

 

4.2 Workflow Transformation 

The transformation of VFX and animation workflows 

by generative AI is already well underway, though its 

depth and pace vary considerably across different 

production contexts and studio sizes. At the level of 

individual task execution, the most mature 

applications are in areas such as rotoscoping, where 

machine learning models can now segment foreground 

elements from backgrounds with a degree of accuracy 

that previously required painstaking manual work; 

background extension and environment completion, 

where AI can plausibly continue a photographed 

environment beyond the edges of frame; and facial 

reconstruction, where AI tools are used to smooth 

skin, alter apparent age, or replace facial expressions. 

Industrial Light and Magic's development of the 

StageCraft virtual production system, while not purely 

a generative AI tool, exemplifies the broader trend of 

AI and machine learning being embedded at the 

infrastructure level of production rather than applied 

as a post-production fix. The system uses real-time 

rendering, AI-driven simulation, and vast LED 

volume displays to allow directors and 

cinematographers to work with photorealistic CGI 

environments on set, collapsing the boundary between 

production and post-production in ways that 

fundamentally change how crews are structured and 

scheduled. 

For animation studios, generative AI is beginning to 

affect the pipeline at multiple stages. Automated in-

betweening, whereby AI generates the intermediate 

frames between keyframes set by animators, has been 

a goal since the early days of computer animation and 

is now becoming practically viable. Studios are also 

experimenting with AI-driven lip-sync tools that can 

animate a character's mouth based on a voice track 

without manual effort, and with motion capture data 

cleaning tools that reduce the time required to process 

raw motion data before it can be applied to characters. 

It is important to note, however, that the current wave 

of AI tools is not eliminating the need for skilled 

human artists but rather shifting where their skills are 

applied. As lower-level execution tasks are automated, 

the premium on higher-order creative judgment, the 

ability to identify which of the AI's outputs best serves 

the film's emotional and narrative goals, and the skill 

to guide and refine AI outputs into production-ready 

assets, becomes more not less important. This dynamic 

has been described in the literature as 'skill 

polarisation', a phenomenon observed across many 

industries undergoing technological change 

(Acemoglu & Restrepo, 2019). 

 

4.3 Industry Implications 

The implications of generative AI for the VFX and 

animation industry extend well beyond the individual 

artist or studio and touch on fundamental questions 

about the economics of creative production, the legal 

framework for intellectual property, and the social 

contract between studios and their workers. 

On the economic side, the efficiency gains offered by 

AI tools are real and substantial. Tasks that previously 

required teams of ten or twenty artists over several 

weeks can in some cases be accomplished by two or 

three artists working with AI assistance in days. This 

compression of labour costs is attractive to studios, 

particularly those producing content for streaming 

platforms where budgets are often tighter than for 

theatrical releases. However, the economic benefits of 

these efficiency gains have so far flowed primarily to 

studios and investors rather than to artists, raising 

legitimate concerns about who ultimately benefits 

from technological progress in creative industries. 



© May 2026 | IJIRT | Volume 12 Issue 12 | ISSN: 2349-6002 

IJIRT 201125 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 4833 

The question of intellectual property is particularly 

contested. Generative AI models are trained on vast 

datasets of existing images, many of them the work of 

professional artists and animators who did not consent 

to their work being used for this purpose and receive 

no compensation when the resulting models are used 

commercially. Several class action lawsuits have been 

filed against AI developers by artists, photographers, 

and illustrators, and the legal outcomes of these cases 

are likely to significantly shape the regulatory 

environment in which AI tools are used in production. 

For individual artists and practitioners, the rise of 

generative AI presents a genuinely ambivalent 

situation. On one hand, these tools offer new creative 

capabilities, reduce the drudgery of repetitive 

technical tasks, and may in some cases make it 

possible for individual creators to produce work of a 

quality and scale previously only achievable by large 

teams. On the other hand, they threaten to devalue or 

eliminate the jobs of many entry-level artists and to 

concentrate creative control in the hands of those who 

are skilled at prompting and directing AI systems 

rather than those skilled at traditional artistic craft. 

 

V. CONCLUSION AND RECOMMENDATIONS 

 

This research has examined the role of generative AI 

in VFX and animation across three dimensions: the 

creative possibilities it unlocks, the workflows it 

transforms, and the industry implications it generates. 

The findings confirm that generative AI represents a 

genuinely significant technological shift, comparable 

in its potential impact to the introduction of CGI itself, 

but one that is unfolding within a complex and 

contested social and economic context. 

The creative possibilities opened by generative AI are 

real and, in many respects, exciting. These tools are 

allowing filmmakers and animators to explore visual 

ideas with unprecedented speed and richness, to 

achieve stylistic and synthetic imagery that would 

previously have been prohibitively expensive, and to 

focus human creative energy on the higher-order 

decisions that most determine whether a piece of work 

achieves its intended emotional effect. The concern 

that AI will homogenise visual culture by converging 

on an averaged aesthetic is legitimate but not 

inevitable; the outcome depends on how artists and 

directors choose to use these tools, and on the diversity 

of training data and cultural influences brought to bear 

on their development. 

The transformation of workflows is already well 

underway and will accelerate. Studios that develop 

coherent strategies for integrating AI tools in ways that 

augment rather than simply replace human creativity, 

and that share the efficiency gains fairly with their 

workforce, are likely to be better positioned both 

commercially and in terms of talent retention than 

those that treat AI purely as a cost-cutting mechanism. 

The evidence suggests that the most effective 

integration of AI in creative production occurs not 

when AI replaces human judgment but when it extends 

the reach of human creative vision. 

The industry implications are the most complex and 

the least resolved. The legal and ethical questions 

around training data, consent, and compensation for 

artists whose work has been used to train AI models 

must be addressed through regulatory frameworks and 

industry agreements, not left entirely to market forces. 

The labour protections demanded by guilds and unions 

in recent years are a legitimate and necessary response 

to the real threats that AI poses to creative workers, 

and studios would do well to engage with these 

concerns in good faith rather than treating them as 

obstacles. 

 

5.1 Recommendations 

Based on the findings of this study, several 

recommendations are offered to different stakeholders 

in the VFX and animation industry. 

For studios and production companies, the primary 

recommendation is to develop explicit AI integration 

policies that are co-created with artists and workers 

rather than imposed on them. These policies should 

address how AI-generated content is credited, how 

efficiency gains from AI are shared, and what training 

and reskilling opportunities are offered to artists 

whose roles are changing. Transparency with 

audiences about the use of AI in production is also 

encouraged, both as an ethical matter and as a means 

of building trust. 

For individual artists and animators, the 

recommendation is to engage with generative AI tools 

proactively, developing fluency in their use while 

maintaining and deepening the traditional skills of 

drawing, observation, storytelling, and craft. The 

artists who will thrive in the AI era are those who can 

act as creative directors of AI systems, guiding and 
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refining their outputs with a sure sense of artistic 

judgment. The tools change; the need for visual 

intelligence and narrative sensitivity does not. 

For educators and academic institutions, including 

programmes such as the one for which this paper was 

produced, the recommendation is to integrate practical 

AI literacy into curricula while maintaining the 

primacy of foundational creative and critical skills. 

Students should graduate understanding both how to 

use generative AI tools effectively and how to think 

critically about their implications for authorship, 

labour, and culture. 

For policymakers and regulatory bodies, the 

recommendation is to act with some urgency on the 

unresolved questions of intellectual property, consent, 

and attribution in AI-generated media. The current 

legal vacuum is being filled by litigation that will 

produce outcomes shaped by the interests of the 

parties to those lawsuits rather than the broader public 

interest. Proactive regulatory engagement, drawing on 

the experience of artists, studios, technologists, and 

the public, is necessary to ensure that the development 

of generative AI in creative industries proceeds in a 

way that serves human flourishing broadly rather than 

narrow commercial interests. 
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