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Fig. 1. Comparison of visual fidelity and clarity between traditional and Al-based visual communication aids. Left: Project sketches
provided by a director questioned in our study; Right: Our tool that leverages Al-environments and accessible Ul to provide
previsulazations.

This paper explores how Al can enhance inter-human collaboration in creative workflows rather than merely automating tasks. In
virtual film production, Al-generated visualizations democratize participation by improving interdisciplinary communication and
breaking down hierarchical decision-making. Drawing on insights from industry professionals, we examine AI’s role in previsualization
and its implications for HCI. We argue that Al should function as an interactive system that fosters shared understanding and inclusive
collaboration. Our research highlights AI's potential to increase accessibility in filmmaking, balancing standardization with creative

freedom to support participatory and adaptive creative processes.
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1 Introduction

Filmmaking is inherently interdisciplinary, requiring collaboration across directors, cinematographers, VFX artists, and
screenwriters. While previsualization has traditionally been dominated by technically skilled users, effective creative
participation also relies on strong communication skills, as non-technical contributors must articulate creative intent
to bridge disciplinary gaps. This has reinforced hierarchical structures, where only those with advanced artistic or

technical expertise have been able to shape visual storytelling.
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Recent advancements in generative Al challenge this exclusivity by making visual development more accessible. While
often framed as a human-AlI collaboration tool, AI’s impact on inter-human collaboration remains underexplored. This
paper shifts focus from Al as a content generator to Al as a collaborative enabler, examining how Al tools facilitate
interdisciplinary communication and democratize virtual film production (VP).

Insights from an earlier study on Al-generated environments in VP with 15 film industry professionals inspired this
paper, revealing that beyond AT’s role in creative workflows, its potential to facilitate inter-human collaboration
was a recurring theme. Filmmakers emphasized the need for Al tools that enhance communication, align creative
visions, and foster inclusivity in filmmaking. This paper examines how Al challenges hierarchical workflows, supports
diverse creative voices, and creates more inclusive filmmaking processes. We explore how Al-generated visualizations
function as shared creative references and raise key HCI questions on designing Al to support collaboration rather than

automation, ensuring accessibility and human agency in creative workflows.

2 Background
2.1 Traditional Barriers to Creative Participation

Previsualization (previz) plays a crucial role in VP, a filmmaking approach that integrates digital elements with real
scenarios in real-time. It allows filmmakers to visualize scenes before physical production, enhances decision-making
and shot planning [7]. Concept development and previz traditionally involved complex 3D tools that are not specifically
designed for the previs process, making it challenging for creative professionals without technical expertise to engage
effectively in creative decision-making. This complexity has historically limited the involvement of screenwriters,
producers, and independent filmmakers in the early stages of visual development[10, 12]. Previs tools are becoming
increasingly more easy to use [11, 12] and with AI becoming capable of automated scene population with assets [22]

and even generating 3D content via prompts [4, 9, 13, 19] could become even more accessible.

2.2 Al and Creative Workflows

Human-AlI co-creation is an emerging paradigm shift, democratizing access to creative tools and reshaping how humans
approach creative tasks [18]. This collaboration moves beyond viewing Al as a mere tool, recognizing it as a creative
partner that augments human capabilities by enhancing creative output, improving efficiency, and automating repetitive
tasks [18, 23]. Al fosters combinatorial, exploratory, and transformational creativity by offering diverse perspectives
[8, 16]. Techniques such as differentiated search and prompt engineering enable Al models to explore broader solution
spaces, assisting in ideation and allowing users to reinterpret their designs in novel contexts [2]. However, Al must be
integrated thoughtfully to ensure it enhances, rather than diminishes, human creative motivation and agency [21].

As discussed above, generative Al is often framed as a human-like collaborator, but its more significant role is as
a facilitator of collaboration between people. By generating visual references, Al serves as a common ground for
discussion, reducing ambiguity and allowing creative teams to converge on shared ideas more efficiently. While the
integration of Al in human-human collaborative ideation has been explored in a workshop by Shin et al. [17], this area

remains largely underexplored, particularly regarding specific applications and tasks beyond initial ideation.

3 Observational Findings on Interdisciplinary Communication

This study emerged from a broader investigation into Al-generated environments VP that initially focused on technical
quality. However, remarks from 15 film industry professionals (directors, screenwriters, producers, cinematographers,
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VFX artists, and post-production experts) revealed how Al tools could enhance inter-human collaboration. A user-
friendly prototype demonstrated that Al-generated visualizations allow each discipline to imagine scene composition
and mood more concretely, reducing misunderstandings and supporting a shared creative vision.

While participants did not work in teams during the study, they discussed how AI could help align creative visions across
disciplines, particularly among directors, cinematographers, and VFX artists, by providing a common visual reference.
For example, a director noted that Al-generated environments could help them articulate scene compositions, course
of action and moods much more effectively to their team than the rough hand-drawn sketches or verbal descriptions
usually used (see Figure 1). Al-generated images could offer concrete visualizations, reducing misunderstandings and
enabling more effective collaboration. This aligns with linguistic alignment concepts in creative collaboration, which
help teams establish shared understanding [3, 5]. Several filmmakers emphasized that Al-generated visuals could serve
as a starting point for creative dialogue, not fixed design choices, helping to refine artistic intent while maintaining
flexibility in decision-making.

Participants also noted that Al-generated previsualization tools could enable screenwriters and producers to engage in
previs, a stage where they are typically excluded due to a lack of technical training. Screenwriters especially liked the
idea of being able to better convey what they had in mind during writing and even considered using Al visualization
to support the writing process. This suggests a democratization of visual storytelling, allowing more voices to shape
early-stage creative decisions. Additionally, Al has the potential to mediate unequal power dynamics [15] that hinder

true co-creation by amplifying peripheral voices [6] and fostering social empathy [14, 20].

4 Discussion
4.1 Implications for HCI and Al-Tools for Filmmaking Collaboration

Our findings suggest that Al tools in filmmaking should be designed not just as content generators but as mediators
in human collaboration, helping teams align creative visions. Future HCI research should explore Al interfaces that
facilitate real-time, interactive collaboration, ensuring that Al-generated previsualization supports communication
between disciplines rather than replacing human decision-making. Currently, Al tools cater primarily to technical
roles such as VFX artists and cinematographers. However, a significant opportunity lies in redesigning Al to support
low-tech participants—including screenwriters, producers, and independent creators. To make Al-generated content
more useful across disciplines, tools could provide role-specific recommendations. Further research could investigate
how Al-generated previs could be contextualized for different filmmaking roles, ensuring that Al acts as a collaborative
aid rather than a rigid template. Additionally, AI-HCI design could incorporate new features to enhance interdisciplinary
collaboration. Real-time multi-user editing, similar to collaborative writing tools, could allow multiple team members
to interact with Al-generated visuals simultaneously. Annotation-based feedback mechanisms would enable teams to
collectively refine creative intent, while iterative feedback loops could ensure Al adapts dynamically to the evolving

needs of a project rather than providing a one-size-fits-all solution.

4.2 Impact on Filmmaking Workflows

Our findings highlight a shift in filmmaking workflows from hierarchical, top-down structures to more participatory
processes where Al fosters earlier visual feedback loops and broader creative input. Traditionally, directors dictate the
vision while other departments execute it, but Al tools could disrupt this model by integrating previsualization earlier
in the process, during scriptwriting, pitch sessions, or moodboarding, so that screenwriters and producers can more
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concretely shape ideas. This raises questions about how Al can support storyboarding, scene blocking, and composition
without requiring advanced technical skills. By democratizing visualization, Al empowers a wider range of storytellers,

ultimately making filmmaking more inclusive and participatory.

4.3 Addressing the Limitations of Al as a Mediator

While AT offers new opportunities for creative collaboration, it also presents potential risks and limitations. One key
concern is the balance between standardization and creative freedom. Because Al-generated visuals are often trained
on existing datasets, there is a risk of reinforcing familiar visual tropes and leading to aesthetic homogenization. Future
research should explore how Al can be customized to support and create diverse artistic styles rather than defaulting to
mainstream cinematic aesthetics. Additionally, ethical concerns arise in Al-assisted collaboration. If Al learns from dom-
inant cinematic trends, whose creative vision is being amplified? Could AI unintentionally limit creative risk-taking by
suggesting prevalent rather than experimental visual styles? Designing Al tools that acknowledge and adapt to different
cultural aesthetics is crucial to ensuring inclusivity. Another potential issue is over-reliance on Al in decision-making.
Al-generated content may become a default authority, discouraging filmmakers from experimenting beyond their first
Al-generated option. Future Al tools should be designed to encourage iteration and creative exploration, ensuring that
users remain in control of the decision-making process rather than passively accepting Al-generated outputs.

Moving toward real-world implementations, we must investigate how Al can best facilitate interdisciplinary collabora-
tion in filmmaking. This includes studying Al-assisted teamwork in practical production environments, exploring how
Al-generated previs can be tailored to different creative styles, and addressing ethical concerns related to authorship
and aesthetic diversity. Advancing these areas will help refine Al tools to enhance creativity while ensuring artistic

control remains in human hands.

5 Conclusion

Al is not merely an automation tool in filmmaking, but also a catalyst for expanding creative participation. By enhancing
inter-human collaboration through visualization, Al fosters interdisciplinary dialogue, lowers technical barriers, and
enables more voices to contribute to cinematic storytelling. Just as YouTube revolutionized content creation [1], Al in
virtual film production has the potential to democratize filmmaking, empowering a new generation of storytellers who
previously lacked access to industry-standard tools. By prioritizing iterative feedback, inclusivity, and human creative
agency, Al can serve as an enabler of artistic expression rather than a constraint. Its thoughtful integration into film
production will shape a future where creativity is not limited by technical expertise but instead supported by Al-driven

collaboration and accessibility.

GenAICHI: CHI 2025 Workshop on Generative Al and HCI 4



Democratizing Creative Participation and Collaboration in Virtual Film Productions with Al Visualizations Leininger et al.

References

(1]

(2]

(3]

(4]

(5]

(6]

(71

(8]

[10]

(1]

[12]

[13]

[14]
[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Sheri Chinen Biesen. 2020. Democratizing the Screen: ‘Cinematizing’ and ‘Musicalizing’ Social Justice, Politics and the Vote. 44, 4 (2020).
doi:10.3998/fc.13761232.0044.411

Léonard Boussioux, Jacqueline N. Lane, Miaomiao Zhang, Vladimir Jacimovic, and Karim R. Lakhani. 2024. The Crowdless Future? Generative Al
and Creative Problem-Solving. 35, 5 (2024), 1589-1607. doi:10.1287/orsc.2023.18430 Publisher: INFORMS.

Nicholas Duran, Amie Paige, and Sidney D’Mello. 2024. Multi-Level Linguistic Alignment in a Dynamic Collaborative Problem-Solving Task. 48 1
(2024). doi:10.1111/cogs.13398

Inwoo Hwang, Hyeonwoo Kim, and Young Min Kim. 2023. Text2Scene: Text-driven Indoor Scene Stylization with Part-aware Details. doi:10.48550/
arXiv.2308.16880 arXiv:2308.16880 [cs].

Michelle Jordan and Austin Babrow. 2013. Communication in Creative Collaborations: The Challenges of Uncertainty and Desire Related to Task,
Identity, and Relational Goals. 62 (2013). doi:10.1080/03634523.2013.769612

Sandor Juhasz, Gergé Toth, and Balazs Lengyel. 2020. Brokering the core and the periphery: Creative success and collaboration networks in the film
industry. 15, 2 (2020), €0229436. doi:10.1371/journal.pone.0229436

Noah Kadner. 2019. The Virtual Production Field Guide Volume 1. Unreal Engine Website. Available: https://cdn2.unrealengine.com/vp-field-guide-
v1-3-01-f0bce45b6319.pdf. Accessed: February 11, 2025.

Pegah Karimi, Jeba Rezwana, Safat Siddiqui, Mary Lou Maher, and Nasrin Dehbozorgi. 2020. Creative sketching partner: an analysis of human-
Al co-creativity. In Proceedings of the 25th International Conference on Intelligent User Interfaces (Cagliari Italy, 2020-03-17). ACM, 221-230.
doi:10.1145/3377325.3377522

Chen-Hsuan Lin, Jun Gao, Luming Tang, Towaki Takikawa, Xiaohui Zeng, Xun Huang, Karsten Kreis, Sanja Fidler, Ming-Yu Liu, and Tsung-Yi
Lin. 2023. Magic3D: High-Resolution Text-to-3D Content Creation. In IEEE Conference on Computer Vision and Pattern Recognition (CVPR). arXiv.
doi:10.48550/arXiv.2211.10440 arXiv:2211.10440 [cs].

Rainer Malaka, Tanja Déring, Thomas Frohlich, Thomas Muender, Georg Volkmar, Dirk Wenig, and Nima Zargham. 2021. Using Natural User
Interfaces for Previsualization. 8, 26 (2021), 169030. doi:10.4108/eai.16-3-2021.169030

Thomas Muender, Thomas Frohlich, and Rainer Malaka. 2018. Empowering Creative People: Virtual Reality for Previsualization. In Extended
Abstracts of the 2018 CHI Conference on Human Factors in Computing Systems (New York, NY, USA, 2018-04-20) (CHI EA ’18). Association for
Computing Machinery, 1-6. doi:10.1145/3170427.3188612

Thomas Muender, Georg Volkmar, Dirk Wenig, and Rainer Malaka. 2019. Analysis of Previsualization Tasks for Animation, Film and Theater. In
Extended Abstracts of the 2019 CHI Conference on Human Factors in Computing Systems (New York, NY, USA, 2019-05-02) (CHI EA ’19). Association
for Computing Machinery, 1-6. doi:10.1145/3290607.3312953

Ben Poole, Ajay Jain, Jonathan T. Barron, and Ben Mildenhall. 2022. DreamFusion: Text-to-3D using 2D Diffusion. doi:10.48550/arXiv.2209.14988
arXiv:2209.14988 [cs, stat].

Joachim K. Rennstich. 2019. Creative online collaboration: A special challenge for co-creation. 24, 2 (2019), 1835-1836. doi:10.1007/510639-019-09875-6
Sophie Schrago. 2024. Collaboration in documentary filmmaking and its discontents: Reflections from the field. 40, 1 (2024), 69-79. doi:10.1111/var.
12316 _eprint: https://onlinelibrary.wiley.com/doi/pdf/10.1111/var.12316.

Yang Shi, Tian Gao, Xiaohan Jiao, and Nan Cao. 2023. Understanding Design Collaboration Between Designers and Artificial Intelligence: A
Systematic Literature Review. 7 (2023), 1-35. doi:10.1145/3610217

Joon Gi Shin, Janin Koch, Andrés Lucero, Peter Dalsgaard, and Wendy E. Mackay. 2023. Integrating Al in Human-Human Collaborative Ideation. In
Extended Abstracts of the 2023 CHI Conference on Human Factors in Computing Systems (New York, NY, USA, 2023-04-19) (CHI EA "23). Association
for Computing Machinery, 1-5. doi:10.1145/3544549.3573802

Gouri Shukla. 2024. Creative Fusion: Human - AI Collaborations in Music, Art, and Beyond. (2024). doi:10.21275/sr24629104056

Gabriela Ben Melech Stan, Diana Wofk, Scottie Fox, Alex Redden, Will Saxton, Jean Yu, Estelle Aflalo, Shao-Yen Tseng, Fabio Nonato, Matthias
Muller, and Vasudev Lal. 2023. LDM3D: Latent Diffusion Model for 3D. doi:10.48550/arXiv.2305.10853 arXiv:2305.10853 [cs].

Bjorn Stockleben, Martyn Thayne, Seija Jaminki, Ilkka Haukijarvi, Nicholas Mavengere, Muhammet Demirbilek, and M. Ruohonen. 2017. Towards a
framework for creative online collaboration: A research on challenges and context. 22 (2017), 575-597. d0i:10.1007/s10639-016-9483-z

Florent Vinchon, T. Lubart, Sabrina Bartolotta, Valentin Gironnay, Marion Botella, S. Bourgeois-Bougrine, Jean-Marie Burkhardt, N. Bonnardel, G.
Corazza, V. Glaveanu, Michael Hanchett Hanson, Zorana Ivcevic, M. Karwowski, J. Kaufman, T. Okada, R. Reiter-Palmon, and A. Gaggioli. 2023.
Artificial Intelligence & Creativity: A Manifesto for Collaboration. (2023). doi:10.1002/jocb.597

Yue Yang, Fan-Yun Sun, Luca Weihs, Eli Vanderbilt, Alvaro Herrasti, Winson Han, Jiajun Wu, Nick Haber, Ranjay Krishna, Lingjie Liu, Chris Callison-
Burch, Mark Yatskar, Aniruddha Kembhavi, and Christopher Clark. 2024. Holodeck: Language Guided Generation of 3D Embodied AI Environments.
In 2024 IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR) (2024-06). 16277-16287. doi:10.1109/CVPR52733.2024.01536 ISSN:
2575-7075.

Jinping Zhong and Yunxiang Zheng. 2023. Identifying the impact of Human-AI co-creation on students’ creativity development: a conceptual framework.
IEEE. doi:10.1109/ICET59358.2023.10424147 Pages: 70.

Received 20 February 2025; accepted 13 March 2025

GenAICHI: CHI 2025 Workshop on Generative Al and HCI 5


https://doi.org/10.3998/fc.13761232.0044.411
https://doi.org/10.1287/orsc.2023.18430
https://doi.org/10.1111/cogs.13398
https://doi.org/10.48550/arXiv.2308.16880
https://doi.org/10.48550/arXiv.2308.16880
https://doi.org/10.1080/03634523.2013.769612
https://doi.org/10.1371/journal.pone.0229436
https://cdn2.unrealengine.com/vp-field-guide-v1-3-01-f0bce45b6319.pdf
https://cdn2.unrealengine.com/vp-field-guide-v1-3-01-f0bce45b6319.pdf
https://doi.org/10.1145/3377325.3377522
https://doi.org/10.48550/arXiv.2211.10440
https://doi.org/10.4108/eai.16-3-2021.169030
https://doi.org/10.1145/3170427.3188612
https://doi.org/10.1145/3290607.3312953
https://doi.org/10.48550/arXiv.2209.14988
https://doi.org/10.1007/s10639-019-09875-6
https://doi.org/10.1111/var.12316
https://doi.org/10.1111/var.12316
https://doi.org/10.1145/3610217
https://doi.org/10.1145/3544549.3573802
https://doi.org/10.21275/sr24629104056
https://doi.org/10.48550/arXiv.2305.10853
https://doi.org/10.1007/s10639-016-9483-z
https://doi.org/10.1002/jocb.597
https://doi.org/10.1109/CVPR52733.2024.01536
https://doi.org/10.1109/ICET59358.2023.10424147

	Abstract
	1 Introduction
	2 Background
	2.1 Traditional Barriers to Creative Participation
	2.2 AI and Creative Workflows

	3 Observational Findings on Interdisciplinary Communication
	4 Discussion
	4.1 Implications for HCI and AI-Tools for Filmmaking Collaboration
	4.2 Impact on Filmmaking Workflows
	4.3 Addressing the Limitations of AI as a Mediator

	5 Conclusion
	References

