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Documentary filmmaking has traditionally demanded substantial resources such as professional crews, expensive equipment and post-production workflows that can take months to complete. For independent filmmakers who do not have the support of an institution, these barriers are not merely inconvenient, they are often prohibitive. Affordable camera hardware has lowered one barrier; the production pipeline as a whole remains complex, fragmented and time-consuming. A filmmaker who can capture footage still faces the challenge of scripting, narration, visual assembly and editing. Each stage requires either specialist skills or significant financial expense.

The rise of generative AI has started to disrupt this. Diffusion-based image generators capable of synthesising cinematic shots on demand have evolved considerably, as have text-to-speech systems that now rival professional voice actors in expressiveness [1], [2]. Large language models have shown they can handle structured, long-form writing spanning a range of different domains [3]. Yet despite how far individual tools have come, few attempts have been made to chain them into a single, coherent production workflow. Existing research tends to address individual components in isolation, without examining how they interact, conflict, or compound their limitations when assembled into a real pipeline [4].

This fragmentation is the core problem. An independent filmmaker trying to use AI tools today still has to manually coordinate outputs between platforms, deal with format mismatches and make judgment calls about sequencing and quality control at every handoff. Any time individual tools save tends to get lost by the gaps between them. This project addresses that gap directly. The aim is to design, develop, and evaluate a fully automated generative AI pipeline capable of producing long-form documentary content, from initial story selection through to a completed, assembly-ready video, without requiring professional production resources.
The pipeline is divided into three phases (with each broken down into smaller steps that can be automated individually):

· Script creation
· Asset assembly
· Final edit

The project sets out to do four things:

1. to analyse current AI tools for scriptwriting, voice synthesis, image generation and video production within a documentary workflow
2. to design a modular pipeline connecting these tools through defined handoff points and quality gates
3. to test the pipeline against a real documentary episode, comparing output quality, time and cost with traditional production
4. to assess the pipeline's reliability, limitations and potential for reuse beyond a single episode

The expected outcome is a functional, documented pipeline that independent filmmakers can replicate or adapt, alongside an honest evaluation of where current generative AI technology supports autonomous production and where human supervision remains necessary. Treating critical evaluation as central to the work, instead of secondary to it, moves the project beyond implementation and into more fundamental questions about where AI genuinely fits within creative production.
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The project follows a development and evaluation methodology, meaning the primary output is a working software pipeline rather than a study based on survey or experimental data. This is appropriate given the nature of the problem: the most direct way to assess whether an integrated AI pipeline can replace fragmented manual workflows is to build one and test it against real production conditions.

The pipeline is a constructed artefact, so the methodology needs to support building and testing one. A comparative tool evaluation would miss the point entirely, since the integration problems only surface when outputs have to flow sequentially through the system. User research with filmmakers was also considered, but that would shift the project's centre of gravity toward survey design and participant recruitment rather than technical development. Design science research fits because it treats the artefact itself as the primary contribution, while still demanding structured evaluation of whether it actually works [5], [6].


The three-phase architecture, illustrated in Fig 1, is built around a central design constraint: script lock. Once the script is finalised at the end of Phase 1, it becomes the fixed source of truth for all downstream processes. Neither the audio branch nor the visual branch triggers a script revision, because doing so would invalidate already-generated assets and introduce significant rework costs. This mirrors a well-documented principle in software engineering, where the cost of changes rises sharply the later they occur in a sequential process [7] and the same applies in creative production pipelines, where upstream revisions ripple through downstream stages, forcing costly rework [8].
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Fig 1. Three-phase generative AI pipeline architecture for documentary production
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The pipeline integrates tools across four categories. Script generation is handled through large language model prompting, using structured multi-stage Claude Projects [9] to prevent context bleed between pipeline steps. Voice synthesis relies on a commercial text-to-speech API from ElevenLabs [10] capable of expressive and emotionally modulated delivery, with the script pre-formatted into tonal units to avoid audio degradation artefacts that form from overly long generation requests. Visual asset generation uses Flux.1 Dev [11], a diffusion-based image model deployed through ComfyUI [12] and running on cloud GPU infrastructure via RunPod [13], with a custom LoRA (Low-Rank Adaptation) applied to enforce visual consistency of characters across scenes. LoRA works by freezing the base model's weights and training only a small set of low-rank decomposition matrices, meaning the adaptation is lightweight without sacrificing output quality [14]. A secondary image editing model, Qwen2.5-VL [15], is also run through ComfyUI to generate multi-camera angles from established shots in a two-stage pipeline, reducing generation cost while maintaining character and environment coherence. Kling AI [16] is used selectively for motion scenes, applied to static images to produce short animated clips.
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Since this is a development project, evaluation revolves around the pipeline's outputs instead of primary data collected from participants. Three dimensions will be assessed: production efficiency, measured as total time and cost to produce a completed episode compared to estimated manual equivalents; output quality, assessed through structured review against documentary production standards for narration clarity, visual coherence, and editorial pacing; and pipeline robustness, measured by tracking failure points, format incompatibilities and the frequency of human intervention required across a full production run [5], [17].

Several components depend on third-party services whose pricing, capability, or availability may change during the project timeline. This is not a problem in this case because each step in the pipeline is designed to be modular and interchangeable. This means that changing a tool at one level does not need redesigning the whole system. A secondary risk is visual inconsistency across generated assets, particularly locking in the characters appearance across hundreds of individually generated images. The two-stage image pipeline partially addresses this, but it remains an active area of development.

Although the pipeline is tested against a single documentary episode, the three-phase architecture is not tied to any one format. The same structure could produce a podcast, a short film or an educational series, with only the input content changing. Evaluation validity comes from measuring output against established documentary production standards rather than subjective opinion. Repeatability is built into the pipeline's modular structure, where each phase can be isolated and re-run independently.

The project will produce several concrete deliverables: a fully documented pipeline architecture, a completed documentary episode generated end-to-end, a structured evaluation report benchmarking time, cost and quality against traditional methods, and the final thesis. The project will be considered successful if the pipeline can produce a complete episode without requiring the user to move outside the defined workflow, and if the evaluation data shows a clear advantage in at least one of the three areas (efficiency, quality or robustness) over the manual baseline.
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Ethical considerations largely focus on the fundamental implications of automating creative labour. A pipeline of this kind, if adopted at scale, has the potential to replace professionals in many production tasks, such as voiceover artists, visual researchers, camera operators and editors. This connects to broader discussions in the literature about AI and labour displacement, where the worry is not only about job losses but also about practitioners losing the deeper skills of their craft, and production becoming concentrated in the hands of those with access to technical infrastructure [18], [19].

A secondary ethical question concerns authorship and creative credit. When a documentary is produced predominantly by automated systems, the attribution of creative ownership becomes genuinely ambiguous. Copyright frameworks have historically rested on the assumption of human authorship, yet AI-generated works complicate this by blurring the boundaries between human direction and machine output, raising unresolved questions about who should be credited as the creator [20], [21]. This is especially true in a pipeline setting, where the human role is mostly to coordinate rather than directly create. These are not issues this project can resolve, but they should be noted and will be critically discussed in the final report.

There is also a sustainability issue to consider. The pipeline relies on cloud GPU instances for image generation, and research has demonstrated that large-scale AI workloads carry a measurable energy and carbon cost [22]. While the scale of a single student project is modest, any future adoption of this workflow at volume would need to account for its environmental footprint.
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The pipeline relies mainly on cloud-based services instead of local hardware, which keeps the barrier to entry low, but introduces ongoing operational costs. Cloud GPU instances are provided by RunPod on a pay-per-use basis, which provides the processing power required to run Flux.1 Dev and Qwen through ComfyUI for image generation. Voice synthesis is handled through the ElevenLabs API billed with a monthly subscription, with credits allocated according to the chosen plan. Script generation uses Anthropic's Claude platform, accessed through structured project workspaces. Workflow automation and supporting scripts are written in Python. Final assembly will either use Python-based video editing libraries for automated sequencing or CapCut for manual composition, depending on the level of automation achieved during development. Academic literature is accessed through the university library and Google Scholar used as primary databases for sourcing peer-reviewed material. The project timeline and resource allocation are illustrated in Fig 2.
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Fig 2. Project timeline and resource allocation
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Phase 1: Script Creation

Script pipeline refinement Complete Claude Projects 7 100% w1 4
Pipeline documentation In Progress Claude Projects T 75% W3 2
Script lock gate Milestone 7 100% W5 1
Proposal submission Milestone W W10 1
Phase 2: Asset Assembly

TTS formatting and voiceover generation Complete ElevenLabs API 7 100% W5 5
Image generation and two-stage pipeline In Progress  RunPod, ComfyUl, Flux.1, Qwen & 10% W5 9
Video generation for motion scenes Not Started Kling Al I 0% W10 5
Full asset assembly complete (Ep. 1) Milestone W W15 1
Interim viva preparation Not Started PowerPoint I 0% W16 3
Interim viva Milestone W W19 1
Phase 3: Final Edit and Assembly

Final edit and assembly Not Started Python, CapCut I 0% W15 3
Completed episode produced Milestone W W17 1
Evaluation and Writing

Pipeline benchmarking and quality assessment Not Started I 0% W16 10
Final report writing Not Started Word, Turnitin I 0% W16 11
Poster and final viva preparation Not Started PowerPoint, Word I 0% W22 3
Exhibition poster and final viva Milestone W W25 1
Literature review (ongoing) In Progress University Library, Google Scholar [ 0% w1 27

Final submission Milestone W W27 1
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