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Abstract 

Artificial intelligence (AI) is fundamentally transforming cinematography, introducing unprecedented 
capabilities across the entire filmmaking pipeline. This systematic review synthesizes findings from 76 
research papers—with detailed focus on 30 key studies published between 2021 and 2026—to examine 
how AI technologies are reshaping pre-production, production, and post-production workflows. Generative 
models, computer vision, natural language processing (NLP), and reinforcement learning are collectively 
enabling new forms of cinematic expression while lowering technical barriers for independent filmmakers. 
Key findings indicate that AI systems accelerate creative workflows, reduce production costs, and expand 
the aesthetic palette available to directors and cinematographers. However, significant challenges remain 
concerning temporal consistency, authorship, ethical accountability, and the balance between automation 
and human creative control. This review maps the current technological landscape, evaluates performance 
evidence, and identifies priority directions for future research and responsible deployment. 

Keywords: Artificial Intelligence, Cinematography, Generative Models, Computer Vision, Deep Learning, 
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1. INTRODUCTION 

Cinematography—the art and craft of capturing moving images through camera work, 
lighting, and visual composition—is undergoing a paradigm shift as AI technologies 
introduce capabilities that extend, augment, and in some cases reimagine traditional 
practice [1], [4]. This transformation is driven by advances in deep learning, computer 
vision, NLP, and generative AI, which collectively enable machines to understand, 
generate, and manipulate visual content with increasing sophistication [27], [28]. 

The integration of AI into filmmaking raises fundamental questions about authorship, 
creativity, and the nature of the medium itself [13]. As AI systems become capable of 
making aesthetic decisions traditionally reserved for human directors and 
cinematographers, the industry must grapple with new challenges related to artistic 
control, labour displacement, and intellectual property [13], [24]. These questions are not 
merely academic: they are actively reshaping production contracts, guild negotiations, 
and regulatory frameworks worldwide [13]. 

Despite the proliferation of AI tools for cinematographic applications, the literature 
remains fragmented across computer science, film studies, and human-computer 
interaction. Comprehensive reviews that synthesize technical capabilities with practical 
industry impact are scarce [3], [4]. This paper addresses that gap through a systematic 
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review of AI applications across the full production pipeline. 

The paper makes three primary contributions. First, it provides a comprehensive 
taxonomy of AI technologies applied to cinematography, mapping each to specific 
production stages. Second, it evaluates the evidence base for AI performance and 
effectiveness, drawing on user studies and comparative assessments. Third, it identifies 
the most pressing challenges and highest-priority directions for future research, offering 
actionable recommendations for researchers, practitioners, and policymakers. 
 
2. RELATED WORK AND THEORETICAL FOUNDATIONS 

2.1 Theoretical Foundations 

Computational cinematography emerged from the intersection of computer graphics, 
computer vision, and cognitive science. Early work by Ronfard [21] established formal 
frameworks for virtual camera control and film directing in animated environments, 
providing the conceptual vocabulary that underpins contemporary AI cinematography 
research. These foundations situate AI not as a replacement for human creativity but as 
a computational partner capable of operationalizing cinematic grammar at scale. 

2.2 Evolution of Intelligent Cinematography Systems 

The trajectory from rule-based expert systems to data-driven deep learning models 
reflects broader trends in AI research. Early intelligent cinematography systems relied on 
hand-crafted rules encoding cinematographic conventions—shot scale, camera angle, 
cutting rhythm—derived from film theory [21]. Contemporary systems learn these 
conventions directly from large corpora of professional footage, enabling more flexible 
and contextually sensitive behaviour [4], [28]. The emergence of large-scale generative 
models since 2022 represents a qualitative shift: systems can now synthesize novel 
cinematic content rather than merely analysing or selecting from existing material [27], 
[28]. 

2.3 Positioning Within Existing Surveys 

Two recent surveys provide the most comprehensive prior coverage of AI in 
cinematography. Azzarelli et al. [4] offer a detailed taxonomy of camera-based AI 
systems, while Zhang et al. [28] survey generative AI specifically for film creation. The 
present review extends both by integrating the full production pipeline—including pre-
production and post-production stages underrepresented in prior surveys—and by 
explicitly addressing industry impact, ethical dimensions, and policy implications. 
 
3. METHODOLOGY 

3.1 Search Strategy 

A systematic literature search was conducted across five databases: IEEE Xplore, ACM 
Digital Library, Scopus, arXiv, and Google Scholar. Search terms combined 
cinematography-related terms (cinematography, film production, camera control, shot 
composition, visual effects, film editing) with AI/ML terms (artificial intelligence, deep 
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learning, generative models, computer vision, reinforcement learning, NLP). The search 
covered publications from January 2021 to March 2026, yielding 76 candidate papers 
after de-duplication.  

3.2 Inclusion and Exclusion Criteria 

Papers were included if they: (i) described an AI system or method applied to a 
cinematographic task; (ii) provided empirical evaluation or substantial technical 
description; and (iii) were published in peer-reviewed venues or as substantive preprints 
with clear methodology. Papers were excluded if they focused exclusively on non-
cinematographic video processing (e.g., surveillance, medical imaging) or lacked 
sufficient technical detail for evaluation. Thirty papers were selected for detailed analysis 
based on relevance, methodological rigour, and recency.  

3.3 Data Extraction and Analysis 

For each included paper, the following data were extracted: AI technology type, 
production stage addressed, evaluation methodology, key performance metrics, and 
reported limitations. Papers were categorized into a two-dimensional taxonomy 
(technology type in production stage) and synthesized thematically. Discrepancies in 
categorization were resolved through discussion among the review team. 

3.4 Methodological Limitations 

This review is limited by the rapid pace of development in generative AI, which means 
some systems described may already be superseded. The preponderance of English-
language publications may introduce geographic and cultural bias. Reliance on author-
reported metrics, without independent replication, limits the strength of performance 
conclusions. 
 
4. AI TECHNOLOGIES IN CINEMATOGRAPHY 

4.1 Generative Models and Video Synthesis 

Generative models represent the most transformative category of AI technology currently 
entering cinematographic practice. Diffusion models, generative adversarial networks 
(GANs), and large language model (LLM)-guided video synthesis systems can produce 
photorealistic imagery, stylize existing footage, and generate coherent short video 
sequences from text or image prompts [27], [28]. 

Zhang et al. [28] survey recent advances in generative AI for film creation, documenting 
systems capable of generating scene-consistent video clips, performing neural style 
transfer between films, and synthesizing virtual environments for previsualization. 
FilMaster [10] demonstrates a pipeline that bridges cinematic principles—shot scale, 
camera movement, lighting grammar—with generative AI to produce automated film 
sequences that respect professional conventions. PrevizWhiz [9] combines rough 3D 
scene proxies with 2D reference video to guide generative previsualization, enabling 
directors to rapidly explore compositional alternatives before committing to expensive 
production resources. Temporal consistency remains the central limitation of current 
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generative video systems. While single-frame quality has reached near-photorealistic 
levels for many scene types, maintaining coherent motion, consistent character 
appearance, and stable lighting across sequences of more than a few seconds remains 
an open research problem [28]. Caballero [5] documents specific failure modes in AI-
assisted editing contexts, noting that temporal discontinuities are often imperceptible to 
automated quality metrics but immediately apparent to trained cinematographers. . 

4.2 Computer Vision and Scene Understanding 

Computer vision underpins a broad range of practical AI tools for cinematography, from 
real-time subject tracking to automated shot logging. Deep learning-based object 
detection, pose estimation, and semantic segmentation enable systems to understand 
scene content with sufficient reliability for production use [4], [11]. 

Automated camera control systems leverage computer vision to maintain subject framing, 
execute programmed camera movements, and respond dynamically to scene events [14], 
[21]. Agentic aerial cinematography systems [14] translate natural language dialogue 
cues into drone flight trajectories and camera orientations, enabling non-specialist 
operators to achieve professional-quality aerial shots. Hussein et al. [11] provide 
qualitative analysis of how computer vision-based tools are differentially adopted across 
Hollywood, Asian cinema, and independent film contexts, finding that adoption patterns 
reflect both technical capability and cultural production norms. 

The primary limitations of computer vision approaches are sensitivity to challenging visual 
conditions—low light, motion blur, occlusion—and the difficulty of encoding subjective 
aesthetic preferences in objective optimization criteria [4]. Systems that perform reliably 
in controlled conditions may degrade significantly in the unpredictable environments 
characteristic of location shooting.  

4.3 Natural Language Processing and Script Analysis 

NLP technologies enable AI systems to bridge the gap between narrative intent 
expressed in written form and visual execution. Script analysis tools can automatically 
identify scene types, character relationships, emotional arcs, and technical requirements, 
generating production metadata that previously required extensive manual effort [22], 
[24]. 

Building a Precise Video Language [15] demonstrates a framework in which human-AI 
collaboration produces structured cinematic descriptions that can drive downstream 
automated production tools, maintaining human oversight while substantially reducing 
manual annotation burden. Singh et al. [22] describe an NLP-based facilitator system that 
analyses scripts to generate shot lists, lighting recommendations, and scheduling 
constraints, reporting significant reductions in pre-production time for independent 
productions. 

LLM-based systems introduce additional capabilities, including dialogue-driven camera 
control [14], automated storyboard generation from script descriptions [26], and natural 
language interfaces for post-production editing tools [2]. However, NLP-based systems 
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are sensitive to input quality and ambiguity: vague or metaphorical creative direction—
common in professional filmmaking—can produce inappropriate or generic outputs [15], 
[24].  

4.4 Reinforcement Learning and Autonomous Camera Control 

Reinforcement learning (RL) approaches train camera control agents to maximize reward 
functions that encode cinematographic quality criteria. Ronfard [21] provides foundational 
work on virtual camera control using constraint satisfaction and optimization, while more 
recent systems employ deep RL to learn policies directly from interaction with simulated 
or real environments [12], [14]. 

Hwang et al. [12] demonstrate RL-based parametrization of cinematic drone behavior, 
showing that learned policies can match or exceed rule-based systems on objective 
framing metrics while generalizing more flexibly to novel scenes. Cine-AI [7] applies RL 
to generate video game cutscenes in the style of specific human directors, learning 
directorial style from labelled examples and reproducing it in novel contexts. 

Key challenges for RL-based cinematography include the difficulty of defining reward 
functions that capture subjective aesthetic quality, the extensive training data 
requirements, and the black-box nature of learned policies that can make system 
behavior difficult to predict or explain to creative collaborators [12], [21].  

4.5 Comparative Assessment 

Each AI technology category exhibits complementary strengths suited to different 
production contexts. Generative models excel at creative exploration and content 
synthesis but struggle with temporal coherence [28]. Computer vision provides reliable 
real-time scene understanding but cannot generate new content [4]. NLP enables intuitive 
human-AI interaction but depends on input quality [15]. RL can discover sophisticated 
control policies but requires extensive training [12]. Hybrid architectures that combine 
multiple AI modalities—such as LLM-guided generative video systems [10], [28]—
represent the current frontier, offering more complete coverage of the production workflow 
at the cost of increased system complexity. 
 
5. APPLICATIONS ACROSS THE PRODUCTION PIPELINE 

5.1 Pre-Production: Previsualization and Storyboarding 

AI is reshaping pre-production by dramatically reducing the time and cost required to 
visualize narrative intent before principal photography begins. Previsualization—the 
creation of rough visual representations of planned shots—has traditionally required 
specialized 3D artists working over days or weeks. AI-based previsualization tools 
compress this timeline to hours or minutes [9], [10]. 

PrevizWhiz [9] represents the current state of the art in AI-assisted previsualization, 
combining rough 3D scene geometry with generative video synthesis to produce 
photorealistic shot previews that directors can iterate on in real time. User studies 
reported by the authors indicate that directors using PrevizWhiz produced higher-quality 
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final previsualization outputs in significantly less time than those using traditional tools, 
with particular advantages for complex multi-camera sequences. 

Automated storyboard generation from script text [26] enables writers and directors to 
visualize narrative beats without artistic drawing skills, democratising access to 
professional-quality previsualization for independent and low-budget productions. Singh 
et al. [22] document adoption of AI storyboarding tools in independent film contexts, 
reporting that access to rapid previsualization changed creative decision-making 
processes, enabling more extensive pre-production exploration. 

5.2 Production: Camera Control and Shot Composition 

During principal photography, AI systems are being deployed for automated camera 
operation, real-time shot composition assistance, and intelligent lighting control. These 
applications span both studio and location contexts, with drone cinematography 
representing a particularly active area of development [14]. 

Agentic aerial cinematography [14] enables natural language-directed drone camera 
operation, translating director intent expressed in conversational language into precise 
flight trajectories and camera orientations. The system demonstrated in Lin et al. [14] 
achieves professional-quality aerial shots with operators who have no prior drone piloting 
experience, substantially expanding access to aerial cinematography for independent 
productions. [16] 

AI-assisted shot composition tools provide real-time feedback on framing quality, 
suggesting adjustments to maintain compositional conventions—rule of thirds, leading 
lines, depth cues—while accommodating the director’s creative intent [4], [17]. Muslim et 
al. [17] document the integration of AI composition tools into professional production 
workflows, finding that cinematographers use them primarily as a second opinion rather 
than as autonomous decision-makers, valuing the speed of feedback while retaining final 
creative authority.  [19] 

5.3 Post-Production: Editing, VFX, and Color Grading 

Post-production represents the most mature area of AI application in cinematography, 
with commercially deployed tools for automated editing, visual effects generation, color 
grading, and audio-visual synchronization [23], [24]. 

Argaw et al. [2] present a comprehensive dataset and benchmark suite for AI-assisted 
video editing, establishing evaluation standards for automated cut detection, scene 
segmentation, and assembly recommendation. Their benchmark reveals that current AI 
editing systems perform well on technical tasks—identifying clean cuts, matching shot 
scales—but struggle with the narrative and emotional dimensions of editing that 
experienced editors navigate intuitively. 

AI visual effects tools have achieved commercial deployment for tasks including 
background replacement, object removal, de-ageing, and crowd simulation [23], [28]. 
Song [23] documents the adoption of AI VFX tools in Chinese film and television 
production, reporting cost reductions of 40–60% for specific effects categories while 
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noting quality limitations for close-up character work requiring high temporal consistency. 

Color grading AI systems can match the color palette of reference footage, apply 
consistent grade across a sequence, and transfer the visual style of one film to another 
[5], [28]. Caballero [5] evaluates AI color grading tools in professional post-production 
contexts, finding strong performance for technical consistency tasks but limited capability 
for the expressive, emotionally motivated color decisions that distinguish cinematographic 
artistry.  

5.4 Performance Evidence and User Studies 

The evidence base for AI performance in cinematography is growing but uneven. 
Quantitative evaluations are most common for computer vision tasks—tracking accuracy, 
detection precision—where objective metrics are well-established [4]. Generative 
systems are typically evaluated using perceptual quality metrics (FID, SSIM, LPIPS) that 
correlate imperfectly with professional cinematographic quality judgements [28]. 

User studies consistently find that AI tools are valued for speed and accessibility rather 
than output quality per se [9], [17], [22]. Filmmakers report that AI tools change their 
creative process—enabling more extensive exploration, reducing time on technical 
tasks—rather than simply automating existing workflows. This finding suggests that the 
primary value of AI in cinematography may be in expanding the creative possibility space 
rather than in replicating existing professional practice. 
 
6. DISCUSSION 

6.1 Synthesis of Key Findings 

Three overarching findings emerge from this review. First, AI is most mature and impactful 
in post-production, where tasks are well-defined, evaluation metrics are established, and 
commercial deployment is most advanced [2], [23]. Second, generative AI is driving a 
qualitative shift in pre-production capabilities, enabling rapid previsualization and creative 
exploration at scales previously inaccessible to most productions [9], [10], [28]. Third, 
production-stage AI—particularly autonomous camera control—remains largely at the 
research prototype stage, with adoption constrained by reliability concerns and the high 
stakes of principal photography [14], [17]. 

6.2 Industry Impact 

Workflow transformation: AI is not simply automating existing tasks but restructuring 
production workflows in ways that shift the distribution of creative labour. Pre-production 
is becoming more iterative and exploratory as AI reduces the cost of visualization; post-
production is becoming more technically automated, freeing editors and colorists for 
higher-level creative decisions [22], [23], [24]. 

Economic implications: The economic impact of AI in cinematography is bifurcated. For 
large studios, AI reduces costs for specific high-volume tasks while enabling new 
capabilities [23]. For independent filmmakers, AI democratizes access to professional-
quality tools—previsualization, VFX, color grading—that were previously affordable only 
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at studio scale [9], [22]. However, labour displacement concerns are significant: tasks 
previously performed by specialized crews are increasingly automated, raising questions 
about the future of technical craft roles in film production [13], [24]. 

Creative and artistic considerations: AI tools are reshaping the creative process in 
ways that are not uniformly positive. The availability of rapid AI-generated options can 
constrain creative exploration by anchoring directors to AI-suggested solutions; 
conversely, it can expand exploration by making iteration cheap [9], [17]. The tension 
between AI efficiency and human creative agency is a recurring theme in user studies, 
with filmmakers consistently emphasizing the importance of maintaining meaningful 
human control over aesthetic decisions [17], [22]. 

6.3 Ethical and Legal Challenges 

The deployment of AI in cinematography raises substantial ethical and legal challenges 
that the industry is only beginning to address. Intellectual property questions are 
particularly acute: generative models trained on existing films may reproduce protected 
stylistic elements, creating copyright liability for AI-generated content [13]. Kavitha [13] 
provides detailed analysis of copyright challenges in AI-assisted film production, 
documenting the inadequacy of existing legal frameworks for addressing AI authorship 
and the urgent need for legislative clarification. 

Deepfake technologies—AI systems capable of synthesizing realistic human faces and 
voices—introduce risks of non-consensual digital performance reproduction, raising 
consent and dignity concerns that extend beyond copyright into fundamental rights [13], 
[24]. The use of AI to replicate the voices and likenesses of deceased performers without 
estate consent has already generated legal disputes that will shape the regulatory 
landscape for AI in entertainment. 

Bias in AI training data can produce systems that perpetuate cinematographic 
conventions reflecting the perspectives of dominant cultural traditions, potentially 
marginalizing diverse filmmaking voices [11]. Hussein et al. [11] document differential AI 
tool performance across Hollywood, Asian, and independent film contexts, finding that 
systems trained predominantly on Hollywood content perform less well for productions 
following different aesthetic conventions. 

6.4 Current Limitations and Future Directions 

Technical limitations: Temporal consistency in generative video remains the most 
significant unsolved technical challenge, limiting the practical utility of AI video synthesis 
for anything beyond short clips [28]. The gap between single-frame quality and sequence-
level coherence reflects fundamental limitations in current architectures’ ability to model 
long-range temporal dependencies. Real-time performance constraints limit the 
deployment of computationally intensive AI systems in live production contexts [14]. 

Emerging trends: Multimodal AI systems that integrate vision, language, and audio 
modalities are emerging as the dominant architectural paradigm for comprehensive 
cinematographic AI [15], [28]. Agentic systems capable of multi-step planning and tool 
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use—exemplified by agentic aerial cinematography [14] and LLM-orchestrated 
production pipelines [10]—represent the near-term frontier. Interactive AI that engages in 
genuine creative dialogue with filmmakers, rather than simply executing instructions, is a 
longer-term research direction with significant potential [15]. 

Recommendations For researchers: prioritise temporal consistency in generative 
video, develop evaluation metrics that capture cinematographic quality beyond pixel-level 
fidelity, and investigate human-AI creative collaboration models that preserve meaningful 
human agency. For practitioners: adopt AI tools selectively for well-defined tasks where 
performance evidence is strong, maintain human oversight for aesthetic decisions, and 
engage proactively with ethical and legal frameworks. For policymakers: develop clear 
intellectual property frameworks for AI-generated content, establish consent standards 
for digital performance reproduction, and support workforce transition programmes for 
displaced technical roles. 
 
7. CONCLUSION 

This systematic review has examined the current state of AI in cinematography, 
synthesizing evidence from 30 key studies published between 2021 and 2026. AI 
technologies—generative models, computer vision, NLP, and reinforcement learning—
are being applied across the full production pipeline, with the most mature applications in 
post-production and the most transformative emerging capabilities in pre-production 
previsualization. 

The evidence indicates that AI is reshaping cinematography not by replacing human 
creativity but by restructuring the conditions under which creativity operates: reducing the 
cost of exploration, automating technical execution, and enabling new forms of 
expression. This restructuring creates both opportunities—expanded creative 
possibility—and risks—labour displacement, ethical liability, and the potential erosion of 
craft knowledge. 

The field is advancing rapidly, and the gap between research capability and production 
deployment is narrowing. Responsible realization of AI’s potential in cinematography will 
require sustained attention to temporal consistency, evaluation methodology, human-AI 
collaboration design, and the ethical and legal frameworks that govern creative AI. The 
ultimate measure of AI’s contribution to cinematography will be whether it enriches the 
human capacity for visual storytelling—preserving the artistry that makes cinema a 
profound cultural form while extending its reach and accessibility. 
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