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Traditional 3D animation pipelines, like those used by major studios, demand years of specialized training and access to costly
software. These constraints limit participation for educators, students, and independent creators. Thus, in this paper, I present a
simplified five-stage “3+2” animation pipeline that integrates generative Al tools to streamline pre-production and production
workflows and that can be an answer to the problem faced by these non-specialists. The proposed pipeline was evaluated through
a mixed-methods user study combining usability measures, creative output ratings, and qualitative feedback. Results indicate
high perceived usability and accessibility of the workflow. Creative quality outcomes were moderate overall, with stronger
visual quality and enjoyment ratings compared to storytelling clarity and emotional engagement. In summary, the findings of my
research suggest that generative Al can democratize animation production across education, the creative industries, and small
enterprises by lowering technical barriers and supporting accessible creative production, while highlighting areas for further
improvement in narrative and expressive depth.
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Introduction

Animation is one of the most powerful ways for people to
communicate ideas—for example, it helps in education, in
science communication, and in marketing1'3. However, an-
imation, especially Computer-Generated (CG) animation, has
traditionally required years of formal training and specialized
software mastery, often structured through multi-year degree
programs (e.g., 2-3 years for a Bachelor’s in CG Anima-
tion) or long apprenticeship-style learning in the industry®.
For students, teachers, or small business owners, this level of
commitment is unrealistic. Despite approachable behind-the-
scenes lessons such as Khan Academy’s Pixar in a Box unit
lessons and other tutorials on the web, a student who might
want to enrich a classroom presentation with an animated se-
quence often lacks the time and expertise, especially when bal-
ancing a heavy academic and extracurricular schedule.

While direct statistics are scarce, related studies show that
teachers frequently report a lack of resources, training, and
time as barriers to using animation in classrooms. In a Mum-
bai study, over 66% of teachers reported insufficient resources,
50% felt undertrained, and a third said that using animation
takes more time than traditional teaching methods?. While
this study illustrates common structural barriers to animation
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adoption in educational settings, the Al-driven pipeline pro-
posed in this research was evaluated with participants based
in San Francisco and therefore reflects the resources, infras-
tructure, and educational context of that environment rather
than those of the Mumbai teachers. Teachers have a simi-
lar challenge when they want to create animations for their
lessons, often to help their students with writing skills, most
specifically in plot structure and character development®. At
the same time, small business owners who envision animated
marketing content cannot afford the costs associated with pro-
fessional studios. Academic studies of SMEs identify, indeed,
high adoption costs and skills gaps as primary obstacles to
adopting digital marketing tools”. As shown in Figure lux-
ury brands such as Hermes can commission artists like Nata
Metlukh (@notofagus) or Angela Kirkwood (@angelakirk-
wood), but smaller companies cannot access such resources.

Personal experience with professional animation software
revealed the high barrier to entry for non-specialists. In
this study, “non-specialists” refers to individuals without
formal training in computer-generated animation or profes-
sional animation software, rather than individuals without
access to educational resources or technology. Institutions
like the Academy of Art University recognized these bar-
riers. Thus, the world’s first fully accredited Master of
Arts in Artificial Intelligence Design, positioning Al as cen-
tral to the future of creative media education was recently
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Fig. 1:
brand. Screenshot of an Instagram post featuring the artist
Angela Kirkwood (@angelakirkwood), with a post published
on August 28, 2025, with an “Abracadox” that displays many

Commissioned animation examples from a luxury

eye-catching animated treats in motion. It showcases the
professional artistry and production quality typically reserved
for well-funded marketing campaigns. Sources: https://
www.lnstagram.com/hermes/| — https://www.
instagram.com/p/DN5vJJLjLzw/

announced (Academy of Art University, https://www.
academyart.edu/ai/). This shows the growing ac-
knowledgment of Al in creative fields to help lower the barri-
ers of time and resources. However, formal degree programs
remain inaccessible to many because of their cost and dura-
tion, and this leaves students, teachers, and small businesses
without practical entry points.

While this research does not aim to replace studios or the
artistry of professional animators, its focus, instead, is on de-
mocratization, i.e., empowering non-specialists to bring their
ideas and stories to life through animation. Recent advance-
ments in artificial intelligence, indeed, have made this goal
more plausible. Generative Al tools, such as Runway, Pika
Labs, and Adobe Firefly, among many others, are becoming
increasingly user-friendly. They offer new ways to simplify
complex animation workflows. The challenge, however, is
fragmentation. Indeed, while many tools exist, there is no co-
herent process or pipeline that allows non-experts to use them
effectively from start to finish.

To address this gap, my research aims to experiment with
and evaluate a simplified, Al-driven pipeline inspired by
Pixar’s streamlined animation workflow. Also, it helps ex-
plore whether non-specialists can produce CG animation of

comparable quality to that achieved in traditional studio prac-
tices. By doing so, this study contributes not only to computer
graphics and Al research but also to the broader conversation
about creativity, accessibility, and human-AlI collaboration.

In this work, I review, in Section 2, related work on (i) eq-
uity and access to creative technologies; (ii) the democrati-
zation of creative fields such as music, photography, and de-
sign through user-friendly tools like GarageBand, Instagram,
and Canva, which serve as precedents for lowering creative
barriers; (iii) human-Al collaboration and workflow design,
analyzing studies on generative tools as “creative partners”;
and (iv) Pixar’s streamlined animation pipeline, analyzing its
structured pre-production and production stages as a model of
efficiency and collaboration that informs my proposed sim-
plified Al-driven workflow. Then, in Section 3, I detail the
methodology I used. It includes the experiment, the partici-
pant recruitment, and the survey. Next, in Section 4, I present
the quantitative and the qualitative findings. And, finally, in
Section 5, I discuss their implications and add concluding re-
marks and outline directions for future research.

Literature Review

Equity and Access

Non-specialists had historically limitation to professional-
quality animation because of cost, training, and time?. In
schools, budgets are limited. Thus, teachers are left without
visual storytelling tools and students can’t experiment either.
For small businesses, outsourcing animation is prohibitively
expensive, making it the domain of larger companies with re-
sources, such as Hermes, which commissions bespoke anima-
tions from well-known artists.

New animation tools with Al offer an opportunity to lower
these barriers1?, However, if there is no coherent workflow,
the tools remain fragmented and confusing. I address this
equity gap by developing and testing a streamlined pipeline
designed explicitly for non-specialists. My objective is not to
replace studios or undermine professional artistry, but I aim
to help more people who would like to express ideas through
animation.

Democratization of Technology

In other creative industries, technology has already reshaped
who gets to participate. GarageBand, for instance, lowered
barriers to music production by allowing anyone with a laptop
to compose and mix songslm. Just like GarageBand made mu-
sic production easy for non-musicians, this research tries to do
the same for animation using Al

During the plenary session “Education: The Doers and the
Viewers” of the Salzburg Global Seminar “Power in Whose
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Palm? The Digital Democratization of Photography” in 2013,
panel moderator Nii Obodai, who was developing “a new
school in Ghana, opened the discussion about the role of pho-
tography in education [...]”, mentioning “where traditional
education had failed to address his own needs of expression
and communication, he found photography which ‘taught him
to be a better human being.” He felt it should be a driving
force in the new educational process to be able to address the
complexities of Africa.”!3 Just as photography education low-
ered technical and financial barriers to visual storytelling and
empowered new voices, animation education has the potential
to do the same by transforming complex production processes
into accessible creative tools for non-specialists. Photography
education succeeded to make a once highly technical craft in-
tuitive and accessible. It’s a transformation that Al-driven an-
imation pipelines, as this research tries to show, could now
replicate for motion storytelling and digital creativity.

Instagram turned photography into an accessible form of
self-expression, even for those without professional equip-
ment¥,  Similarly, user-friendly graphic design platforms
have lowered barriers for non-professionals to create visually
polished content without formal design training.

These examples show that when complex workflows are
simplified and paired with intuitive interfaces, entirely new
communities of creators can emerge. Nevertheless, in ani-
mation, no equivalent really exists yet. So I suggest that this
democratization trend into CG animation can be extended by
building a practical, end-to-end Al pipeline.

Human-AI Collaboration

Recent studies in human-Al collaboration highlight the poten-
tial of Al tools as “creative partners”!>. When the user in-
put (geometry, camera paths) and Al models are combined, it
can produce high-quality video with more intuitive control.
These hybrid approaches help non-experts in achieving results
formerly requiring advanced technical skills.

Besides model performance, the way Al is embedded (e.g.,
communication, control, and tool intuitiveness) strongly af-
fects the user experience and the perceptiveness of owner-
ship'Z. Thus, research in design workflows has shown that
users treat Al suggestions in tools like Figma Al as semi-
autonomous collaborators. They provide ideation while still
relying on human judgment and inputs for refinement.

In animation, early experiments with AI image-to-video
models have similar patterns. Al, indeed, can handle repeti-
tive or highly technical tasks. This helps humans to focus on
storytelling and creative decisions. The gap, however, is that
most of these studies focus on isolated tools rather than inte-
grated pipelines. So I aim to bring these tools together. This
way, non-specialists can follow a structured process, thereby
turning fragmented experiments into a coherent workflow.

Pixar’s Animation Pipeline

Traditional cel animation required manual drawing and com-
positing™®. The rise of CG in the 1990s, marked by Toy Story
(1995), introduced digital workflows that linked modeling,
layout, animation, lighting, and rendering. This way, Pixar be-
came a leader by developing an integrated pipeline that blends
creative exploration with computational efficiency.

Pixar’s current production framework is based on the Uni-
versal Scene Description (USD) system. USD is a system that
keeps all animation files organized and linked together. It’s
very powerful but requires training to use, which is why reg-
ular people can’t use it. This data-driven system unifies pre-
production (story, script, design, modeling, shading) and pro-
duction (layout, animation, simulation, effects, lighting, ren-
dering). This enables seamless collaboration among the de-
partments of the company because it ensures asset consistency
and scalability across teams. At the same time, it helps main-
tain the artistic flexibility that defines the studio’s storytelling
style. But this system requires significant expertise and com-
putational infrastructure. So it’s precisely the accessibility gap

that I want to address through an Al-driven alternative system.

[3 Stories | Pixar's USD Pipeline ]
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Fig. 2: Pixar’s USD (Universal Scene Description) Pipeline,
illustrating pre-production and production stages. Reprinted
for educational and comparative analysis under fair-use guide-
lines. https://renderman.pixar.com/stories/
pixars—-usd-pipeline

Figure serves as the reference architecture for a
professional-grade animation workflow, highlighting the
highly specialized and sequential nature of Pixar’s USD-based
production process. This pipeline will later be used as a com-
parative baseline to evaluate how much technical complexity
can be consolidated within the proposed Al-driven workflow
for non-specialists (see Figure 20).

In pre-production, collaborative story development and sto-
ryboarding guide the emotional and visual direction of each
film. Iterative feedback and visual experimentation reinforce
this shared creative process'®*2. Then, during production,
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layout further shapes cinematic clarity and emotional tone.
Tools such as Presto and RenderMan help animators to ap-
ply classical principles (anticipation, appeal, timing, staging,
squash and stretch) to characters and environments in real
time?20. And simulation tools power the realism seen from
Brave’s hair dynamics to the complex lighting in Coco=152,

In summary, Pixar’s pipeline shows how technical and hu-
man modularity and collaboration can result in artistic excel-
lence at scale. However, it is so sophisticated that it demands
specialized skills and expensive software. These are barriers
for non-specialists. Thus, in the following section, I propose a
simplified Al-driven workflow built on these insights, to make
computer-generated animation more approachable and inclu-
sive.

(See Appendix A for the complete breakdown of Pixar’s
production stages and referenced figures.)

Methodology

Overall Methodology

I used a mixed methodology. It combines a quantitative exper-
imentation I conducted with a qualitative analysis: I measured
the usability, the efficiency, and the perceived quality across
different animation workflows and I focused on interpreting
the user experiences, their feedback, and the themes linked
with accessibility and creative empowerment. This way, I
could get measurable results such as ratings. I could also get
a deeper knowledge about motivation, perception, and cre-
ative confidence. These are important for understanding the
technology designed for non-specialists. Therefore, my sim-
plified 3+2 generative Al pipeline (i.e., Idea/Story, Charac-
ters/Sets, and Storyboards for the pre-production stage, and
Layout and Animation for the production stage), compared to
traditional industry-standard workflows such as Pixar’s USD-
based system, can hypothetically reduce technical barriers for
non-specialists without compromising creative quality.

The overall strategy is exploratory and comparative. By re-
constructing a 342 Al-enhanced pipeline and testing it with
non-specialist users, the potential of generative tools to bridge
the accessibility gap is examined. The human-Al co-creation
process is also explored. It focuses on how individuals with
little to no technical background conceptualize and produce
short animations when aided by generative models. The strat-
egy aligns with prior studies that emphasize democratization
of creative technologies.

Case Study

The case-study experiment is supported by a survey-based
evaluation. For that purpose, a sample of voluntary partici-
pants (students, teachers, and small business owners) assessed

the usability, affordability, and perceived creative potential of
different animation pipelines through an online questionnaire.
Complementary to the survey, I conducted an experimental
test of the Al-driven workflow by producing a 20-30 second
short animation (“Desk Buddies”), documenting the process,
and collecting viewer feedback on storytelling clarity, visual
quality, and emotional appeal. Then, quantitative data were
analyzed using nonparametric tests (e.g., Wilcoxon signed-
rank, Friedman test, Spearman correlation) due to ordinal
Likert-scale data and small group sizes. Lastly, open-ended re-
sponses were examined using Braun and Clarke’s (2006) the-
matic analysis framework to identify recurring patterns and in-
sights related to human-Al collaboration and creative accessi-
bility. Thematic analysis (Braun & Clarke, 2006) is a method
where researchers read all comments, find repeated ideas, and
group them into themes.

Experiment

I designed my research in two phases for combining a techni-
cal experimentation with a human-centered evaluation. Dur-
ing the first phase, I focused on creating and validating a
simplified Al-assisted animation workflow. During the sec-
ond phase, I evaluated its usability and the creative poten-
tial among non-specialist users. I illustrated the overall struc-
ture of my proposed 3+2 Al-driven workflow in Figure 20,
which contrasts the traditional Pixar pipeline. Indeed, the
Pixar’s USD-based process has more than 10 highly special-
ized stages. My new workflow consolidates the sequence into
3 pre-production and 2 production stages, with generative Al
handling many technical operations in the background. My
aim is not to reproduce the Pixar production system but to em-
ulate its logic. This translates it into an accessible format that
enables students, teachers, and small business owners to bring
animated ideas to life.

Phase 1 — Pipeline Design, Tool Selection, and Experi-
mental Validation

In this phase 1, I examined existing generative Al tools
across each stage of the pipeline (idea/story generation, char-
acter and environment design, storyboarding, layout, and ani-
mation) to identify combinations that form a coherent, end-to-
end workflow.

The pre-production phase (Figure[d) comprises three steps:

1. Ideation and Story, where large language models such
as ChatGPT/GPT-4 generate titles, scripts, and struc-
tured prompts,

2. Character and Set Design, where image generation
platforms like Nano Banana produce character sheets,
background art, and assets,
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Fig. 3: Comparison between a traditional 2D hand-drawn an-
imation pipeline (“Pipeline 2”), Pixar’s standard animation
pipeline (“Pipeline 17), and the proposed simplified 3+2 Al-
driven pipeline for non-specialists (“Pipeline 3”).

3. Storyboarding, where visual planning tools such as Shai
Creative convert narrative scripts into camera-ready pan-
els.

Pre-Production

Idea/Story Character & Sets | Storyboards

Fig. 4: Pre-production pipeline for animation with Al tools for
each stage.

The production phase (Figure[5) focuses on:

1. Layout, with Al tools that manage camera angles, stag-
ing, and shot composition, and

2. Animation, with systems like Kling Al that translate sto-
ryboarded scenes into motion and also automatically per-
form simulation, rendering, and compositing tasks at the
same time.

After multiple trials, I selected four tools: ChatGPT/GPT-
4, Nano Banana, Shai Creative, and Kling Al. These tools
were the most efficient combination for non-specialist use,

Production

oo SR o

Fig. 5: Production pipeline that uses Al tools for each stage.

balancing quality, usability, and affordability (see Figure B1
in Appendix B).

Then, I produced a short animation, “Desk Buddies™: a desk
lamp interacting playfully with a toy ball. I did that to evaluate
the effectiveness of my pipeline.

Implementation Details and Reproducibility of the Simpli-
fied Pipeline

I implemented and tested the simplified animation pipeline in
September 2025. I used tools that were publicly accessible
via their web interfaces: ChatGPT (GPT-5 version) for the
idea/story stage (with narrative generation, prompt engineer-
ing, and image generation as well), Nano Banana for the char-
acters & set stage (character, prop, and environment images),
Shai Creative for the storyboard and layout stage, and, finally,
Kling AI (versions Video 1.6 and Video Turbo 2.5) for the
animation stage.

Prompt Structure and Template Design

To ensure consistency and reproducibility across steps in the
pipeline, all the generative prompts I wrote followed a struc-
tured template comprising:

* a fixed anchor subject description (characters and key
props),

* a persistent environment specification (desk, wall, light-
ing, plug location),

* cinematic style and mood cues (Pixar-inspired lighting
and composition), and

e minimal camera movement instructions.

For example, I used the following format for the animation
prompts in Kling Al:
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“Pixar-style wide establishing shot of a dark room
with a polished wooden desk against a wall. A large
metallic desk lamp sits on the desk, glowing softly,
with its electrical cord trailing and plugged into the
wall socket. The scene has cinematic warm lighting
with subtle shadows, polished wood texture, and a
slightly dramatic but playful mood. Camera: static
wide shot at eye level with a gentle slow zoom-in
toward the lamp.” (Figure[6)

I needed to decompose long sequences into short shot-sized
prompts to facilitate later stitching: shot 1 was the opening,
shot 2 was when the ball enters, shot 3 was the curiosity ex-
pressed by the lamp, and the last shot was the impulse push.

= AlVideo Generator VIEO16

Image to Video

Fig. 6: Screenshot of the Kling AI web tool used for creating
the animated opening shot of the experimental short animation
“Desk Buddies”.

Reinforcing Visual Consistency

Visual consistency was the main concern in this experiment
and I used the three following mechanisms to reinforce it.
First, character and environment reference sheets generated
in Nano Banana were reused as visual anchors for subsequent
prompts. Second, fixed descriptive phrases (e.g., lamp pro-
portions, color palette, desk layout, lighting style) were main-
tained verbatim across the generations of the assets. Lastly,
I used Kling AT’s start-frame/end-frame control. This feature
of Kling AI helps reuse the final frame of one animated shot
as the initial frame of the next animated shot. This ultimately
helped reduce continuity artifacts like the characters’ displace-
ment across shots.

Generation and Post-Processing of the Animation

I used Kling Al to generate short video segments of 5 or 10
seconds per shot. It was not possible to create longer contin-
uous scenes because it is not supported by the tool. Then, I

exported the individual shots and stitched them using Canva’s
editor. I applied short cross-fade transitions (0.1 s) to reduce
minor continuity artifacts. This produced the final animated
short, “Desk Buddies”, that I used thereafter for comparative
analysis and user evaluation.

Once I finished the creation of Desk Buddies, 1 then com-
pared the workflow to Pixar’s original Luxo Jr. opening scene.
This opening scene, indeed, is a reference in the animation
world. It is known for its simplicity, its clarity, and its emo-
tional storytelling. I could use it as a reference for the narrative
coherence, the lighting, and the character motion. I did not
aim to replicate Luxo Jr. but it was used as a qualitative nar-
rative reference for simplicity of motion, timing, and visual
storytelling structure. The comparison served as an illustra-
tive benchmark rather than a quantitative performance evalu-
ation. Indeed, the two animations share a similar foundation
though: a lamp interacting with a ball. However, they differ
radically in their production workflows and resource require-
ments. The visual comparison I made outlines corresponding
scenes, timings, and script cues to illustrate how narrative co-
herence and emotional engagement can emerge even from a
production pipeline with Al tools (Figure[7).

Fig. 7: Scene-by-scene comparison between Pixar’s Luxo
Jr. (1986) and the Al-generated short Desk Buddies (2025).
Sources:  Pixar (1986). Luxo Jr. https://www.
youtube.com/watch?v=w7tFQGSZjUI. Eowyn Gury
(2025). Desk Buddies (experiment). https://youtu.
be/gVnXBPnr5Nol

The side-by-side analysis confirmed that Desk Buddies
lacked the rendering precision of Luxo Jr. but, at the same
time, it showed comparable storytelling clarity and timing.
This illustrates the feasibility of producing a coherent short
animation using the simplified pipeline and motivated the sec-
ond phase of the study focused on user evaluation.
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Exported Artifacts and Replication Materials

Representative prompt templates, character sheets, storyboard
panels, background generations, and animation outputs are
provided in Appendix C. These materials document each
pipeline stage and enable direct replication of the workflow
without requiring access to proprietary studio software.

Phase 2 — User Study on Human-AlI Collaboration

In this phase 2, I evaluated the pipeline’s usability and its
creative impact. For that, I sent a survey to students, teach-
ers, and small business owners. Participants first completed a
baseline questionnaire. It assessed their familiarity with ani-
mation tools, their confidence, and their expectations. Then,
they reviewed the workflow tutorial. They also had the option
to produce a short animation using the provided step-by-step
guide.

I also obtained their perceptions of usability, creativity, and
satisfaction. Participants, indeed, rated the outputs for quality
and clarity. Then, with quantitative analyses (Friedman and
Wilcoxon tests, Spearman correlations), I measured compara-
tive usability and correlations between confidence and creative
engagement. I used Braun and Clarke’s (2006) framework for
the qualitative responses of the participants in order to code
them thematically. I extracted insights into how Al affected
participants’ sense of authorship and empowerment.

Now that I established the overall structure and rationale of
the Al-driven pipeline, the next stage of this research focused
on empirical validation through a structured experiment. So,
the following section details the participant selection criteria,
the materials employed, the evaluation metrics, and the data
analysis and statistical methods.

Participant Selection

I recruited participants within my academic and community
networks. This included the Lycée Frangais de San Francisco,
the Lycée Animation Club, and the local San Francisco Public
Library Sunset Branch. I reached via emails, WhatsApp mes-
sages, and social media posts. The final sample consisted of
43 participants (N = 43) who were all volunteers. They repre-
sented a diverse non-specialist population. It included, indeed,
high school students, teachers, librarians, small business own-
ers, and creative hobbyists.

All participants lacked formal education or professional ex-
perience in CG animation tools. The participant sample con-
sisted of 10 high school students, 1 college student, 7 teachers,
1 school administrator, 3 small business owners, and 19 work-
ing professionals, with 2 participants preferring not to disclose
their role (N = 43). Also, all the participants were over the
age of 13 and provided informed consent before completing
the survey.

During the process, I prioritized diversity in creative experi-
ence over technical expertise. I wanted to ensure that respon-
dents reflected the intended end users of the proposed pipeline,
i.e., individuals with ideas to express but who have limited
training in professional animation tools. I did not collect per-
sonally identifiable information.

The responses were stored anonymously to keep confiden-
tiality and comply with ethical research guidelines. Because
it was a short low-stakes survey, with optional creative tasks,
the participation posed no foreseeable risk.

Data Collection

I collected data through an online survey distributed via
Google Forms. It was designed to capture both quantitative
and qualitative responses about participants’ perceptions of
Al-assisted animation workflows.

Participation was voluntary, and all survey items were op-
tional to respect informed consent (see Figure D2 in Ap-
pendix D “Supplementary Materials”, that shows the complete
Google Form survey interface that I distributed to participants
for evaluating usability and accessibility). As a result, some
participants skipped individual questions, leading to varying
sample sizes across measures (e.g., n = 40-43 depending on
item). All analyses report the valid response count for each
metric.

In the survey, participants compared a traditional
professional-grade animation workflow (Tool 1, represented
by software such as Autodesk Maya) with the proposed
Al-assisted workflow (Tool 2, represented by tools such as
Kling AI within the simplified pipeline). The questionnaire
I sent included Likert-scale items assessing the usability, the
accessibility, and the willingness to adopt Al tools. It also had
open-ended questions that invited participants to share their
motivations, their creative goals, and their perceived barriers
(see Figure [8| and see also Figure D2 in Appendix D for the
full survey layout).

All responses were collected anonymously, which gave 43
valid submissions. Each participant’s data included demo-
graphic information (age, role, and prior animation experi-
ence) and reactions to evaluation items on affordability, qual-
ity, usability, and the efficiency of various animation work-
flows.

In the optional sections, I also invited the participants to
comment on the Al-generated short film titled Desk Buddies.
This served to reflect on quality and storytelling.

I exported the responses of the survey as a CSV file and I
used it for a statistical and a thematic analysis. I analyzed the
quantitative results by using non-parametric tests (Friedman,
Wilcoxon, and Spearman correlations).

This accounted for ordinal data and small sample size.
Open-ended survey responses were exported and analyzed fol-
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Fig. 8: Screenshots of the Google Form used to collect the
survey responses. Screenshots of the online survey display
comparative evaluation items in which participants rated the
usability, accessibility, and perceived difficulty of two anima-
tion workflows using 5-point Likert scales. The left panels
show a professional-grade tool (e.g., Maya) used as a base-
line for comparison, and the right panels depict an Al-assisted
tool (e.g., Kling AI) from the proposed simplified pipeline.
Responses to these structured questions provided quantitative
data on user perception.

lowing Braun and Clarke’s (2006) six-phase thematic analysis
approach.

Baselines

To assess the effectiveness of my proposed 3+2 Al animation
pipeline, I employed two main baselines.

The first baseline I used is the traditional Pixar-style an-
imation workflow that has multiple specialized stages, such
as story, modeling, rigging, layout, animation, rendering, and
that has advanced professional software such as Maya and
RenderMan. This establishes the standard for professional
quality and for production consistency.

The second baseline I used represents current non-specialist
alternatives, common digital tools, like Canva. These are used
to create simple motion graphics or animated slides. And
this illustrates how non-experts currently express visual sto-
rytelling ideas, despite their limited motion and creative flexi-
bility.

By comparing participants’ experiences and outcomes
against both baselines, I situate the Al-driven pipeline be-
tween professional studio practices and everyday creative
tools. Again, my goal is not to replace expert workflows but
to democratize, thanks to Al, access to high-quality animation
production.

Metrics and Evaluation Criteria

I evaluated the effectiveness of my Al animation pipeline with
three metrics. These metrics are: quality, usability, and effi-
ciency. I chose these criteria to see the technical performance
of the workflow as well as the human experience of using it.

Quality

I assessed quality through external evaluations of the final an-
imation outputs. The participants rated the short animation
on clarity, storytelling coherence, and visual appeal using a
5-point Likert scale. I used reference clips from a profes-
sional studio production, the Pixar’s Luxo Jr. opening, to have
the upper range of the quality spectrum. My aim was not to
achieve identical fidelity but to determine whether outputs cre-
ated with Al tools could be perceived as “comparable” in ex-
pressive quality and in narrative clarity.

Usability

I measured usability through participants’ self-reported ease
of learning, control, and satisfaction with the pipeline. I
adapted parts of the System Usability Scale (SUS) frame-
work to quantify perceived accessibility. Open-ended ques-
tions helped me explore further the cognitive and the emo-
tional aspects of collaboration with Al Participants could feel
empowered, limited, or creatively inspired.

Efficiency

I evaluated efficiency through the self-reported and the ob-
served completion times. I also evaluated efficiency as well
as the number of steps required to complete an animation. I
could compare the time spent using the Al pipeline and the
typical durations associated with traditional software such as
Maya.

So, put together, these three metrics—quality, usability, and
efficiency—assessed in a balanced way my pipeline’s impact
on creative accessibility and quality.

Data Analysis and Statistical Methods

I designed a mixed methodology for my research. Thus, I
conducted both quantitative and qualitative analyses to exam-
ine the participants’ experiences and their perceptions of the
Al animation workflow.

Quantitative Analysis

I analyzed responses to Likert-scale answers for the perceived
usability, for the affordability, and for the quality of the ani-
mation workflows. I used non-parametric statistical tests due
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to the ordinal nature of the data and the modest sample size
(N =43).

I used a Friedman test to detect differences between the tra-
ditional animation workflow, the Pixar pipeline, and my sim-
plified Al pipeline. Then I also used Wilcoxon tests.

Additionally, I calculated Spearman’s rank-order correla-
tions. Indeed, I explored relationships between the partici-
pants’ confidence towards the creation of animation, their fa-
miliarity with animation tools, and their willingness to adopt
Al workflows.

1 did all the statistical analyses using Python (NumPy, pan-
das, SciPy, and Matplotlib libraries). Significance was evalu-
ated at p < .05.

Qualitative Analysis

I analyzed open-ended survey responses following Braun and
Clarke’s (2006) six-phase thematic analysis approach. I got
approximately 15-20 descriptive codes capturing recurring
ideas like ease of use, creative empowerment, emotional im-
pact, and perceived limitations of Al tools. I reviewed and
grouped these codes into broader conceptual themes based on
semantic similarity and frequency across responses. I refined
theme definitions through repeated comparison with the raw
data until three coherent thematic categories emerged. As this
was an exploratory single-coder study, inter-rater reliability
was not calculated.

With these two complementary methods, I could get mea-
surable patterns and nuanced perspectives. It provided me
with a well-rounded understanding of how non-specialists en-
gage with Al tools in animation.

Validity and Reliability

I employed multiple strategies to ensure the validity and the
reliability of my findings.

I did a triangulation between quantitative data (Likert-scale
ratings) and qualitative (open-ended) data. This way, I could
get complementary dimensions of the participants’ experi-
ences. Then I shared the survey with a small number of re-
spondents to confirm clarity and validate before full deploy-
ment.

I made sure there was reliability by maintaining a consistent
data-collection protocol across all participants. I also docu-
mented the workflow for transparency and replication. I per-
formed statistical analyses using standardized, peer-reviewed
Python libraries (NumPy, pandas, SciPy, and Matplotlib) to
minimize computational bias and ensure reproducibility.

For the qualitative answers, to ensure consistency in the
qualitative interpretation, I reviewed codes iteratively with in-
put from my research mentor. We agreed on final themes
through discussion.

Finally, ethical compliance was verified under the Lumiere
program’s SRC/IRB oversight process, and all participants
provided informed consent. These safeguards collectively en-
sure that results are both credible and generalizable within the
study’s exploratory scope.

Results & Findings

Because survey participation was voluntary and items were
not mandatory, the number of valid responses I could get valid
responses from students, educators, and small business pro-
fessionals varies slightly across questions (n = 40—43). Each
analysis reports its corresponding sample size. The different
categories of participants show diversity regarding the partic-
ipants’ familiarity with creative and technical tools in the an-
imation domain, and, especially, how they perceive Al as a
collaborator in the animation workflows.

Most quantitative results reflect participant perceptions of
usability and output quality rather than performance during
full creative production tasks.

In this section, I present my findings in three stages. First,
thanks to descriptive statistics and visualizations, I summarize
overall trends in usability, affordability, and perceived quality
of the proposed Al workflow compared with traditional ani-
mation processes. Second, with inferential analyses (Fried-
man, Wilcoxon, and Spearman tests), I identify statistically
significant differences or relationships among responses. Fi-
nally, qualitative themes drawn from open-ended comments
enrich these numerical insights, and this illustrates partici-
pants’ experiences and the human dimension of collaboration
with generative Al

Together, these results address the central research ques-
tion:

How can a generative Al-driven pipeline, modeled
after Pixar’s streamlined animation workflow, sup-
port non-specialists in producing CG animation of
comparable quality to traditional studio practices?

Quantitative Findings

The quantitative analysis summarizes the participants’ percep-
tions regarding the usability, the quality, and the overall poten-
tial of the simplified Al animation pipeline compared with the
traditional pipelines. I received forty-three valid survey re-
sponses from students, teachers, and small business owners.
Likert-scale questions (1 = Not at all, 5 = Extremely) cap-
tured perceived visual quality, storytelling clarity, emotional
appeal, enjoyment, usability, and willingness to adopt Al sys-
tems. Non-parametric statistics were used because responses
were ordinal and non-normally distributed.
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Sample. Forty-three respondents completed the survey
(students, educators, and professionals). Unless stated, anal-
yses use all valid responses per item (n varies slightly due to
occasional skips).

Baseline confidence. Self-rated confidence with current
animation tools was low: Median = 1 (Interquartile Range
IQR 1-2, n = 41, meaning that most people gave ratings be-
tween 1 and 2 out of 5, with the middle rating being 1 and we
got 41 responses; 1 = Not at all confident).

Perceived Quality of the Short Film

The composite score (Figure [9), averaging four items (Visual
quality, Story clarity, Emotional appeal, Overall enjoyment),
showed mid-range evaluations: Median = 3.0 (Interquartile
Range IQR 2.56-3.50, n = 42, meaning most people gave rat-
ings between 2 and 5 out of 5, with the middle rating being
3.0, and we got 42 responses). Individually, Visual quality
and Overall enjoyment were higher (medians ~ 3—4), while
Story clarity and Emotional appeal were more modest (medi-
ans ~ 2-3).

While visual inspiration was drawn from Luxo Jr., partici-
pant ratings indicated only moderate storytelling clarity and
low emotional engagement, suggesting that narrative effec-
tiveness remains an area for improvement in Al-generated
workflows.

Composite Perceived Quality of the Short Film

5r o

:

i 1

N
T

Composite Perceived Quality (1-5)

Perceived Quality

Fig. 9: Boxplot showing the Perceived Quality of the Short
Film by 43 participants.

Tool Usability and Adoption (Paired Comparisons)

Participants rated overall usability and accessibility of the
two tools on five-point Likert scales (see Figure B2 in Ap-
pendix B). The mean usability (M = 4.1/5) and the accessi-
bility ratings (M = 4.3/5) indicated that both interfaces were

perceived as intuitive and easy to learn. This reinforces the
feasibility of low-barrier Al pipelines for non-specialists.

* In Figure[I0] Tool 2 was rated as more user-friendly than
Tool 1 (Median Tool 1 = 1, Tool 2 = 3.5; Wilcoxon W =
14.0, p=1.7x 1077, n = 42).

» With Figure[TT] participants have more Likelihood to try:
Tool 2 again outperformed Tool 1 (Median Tool 1 =1,
Tool 2 = 3.0; Wilcoxon W = 66.5, p = 6.5 X 1075, n=
42).

These paired effects are significant and consistent. This in-
dicates that a modern, guided interface (Tool 2) meaningfully
improves perceived usability and willingness to adopt.

User-Friendliness Ratings by Tool
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Fig. 10: User-Friendliness Ratings by Tool (1 = Not user-
friendly, 5 = Very user-friendly).

Likelihood to Try by Tool
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Fig. 11: Likelihood to try Al tools (1-5).
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Table 1: Median ratings for individual creative quality dimensions

Metric | Visual Quality | Storytelling clarity | Emotional appeal | Overall enjoyment
Median 4 3 2 3
Pipeline Difficulty put quality mid-range (the median being approximately 3/5).

Participants sorted three workflows by perceived difficulty
(1=Easy, 3=Difficult) (Figure [12). = Medians indicated
Pipeline 3 =1 (easiest), Pipeline 1 = 2, and Pipeline 2 =3
(hardest). To test whether these differences were statistically
meaningful, I used a Friedman test. A Friedman test compares
ratings across multiple workflows to determine if they differ
reliably. The results showed a very strong difference between
pipelines (y> = 22.40, p = 1.37 x 107>, n = 40): participants
perceived the simplified pipeline (Pipeline 3) as easier than the
traditional options.

Exploratory Associations

Confidence showed a small, non-significant positive corre-
lation with likelihood to try Tool 1 (Spearman p = 0.27,
p =0.084, n = 41) and a small, non-significant negative as-
sociation with likelihood to try Tool 2 (p = —0.23, p =0.141,
n = 41). With the sample size and ordinal scales, these trends
should be interpreted cautiously.

35 Perceived Difficulty Across Pipelines

3.0t -
251
2.0t

15

Perceived Difficulty (1 = Easy, 3 = Difficult)

Pipel}ne 1 Pipelline 2 Pipelline 3
Fig. 12: Boxplot comparison showing the perceived Difficulty
Across Pipelines (1=Easy — 3=Difficult).

Overall, participants reported low baseline confidence in
traditional tools, but strongly favored the more usable, guided
interface (Tool 2) on both ease of use and willingness to adopt.
The participants perceived the Al pipeline as significantly eas-
ier than traditional workflows. This confirms my hypothesis
that a simplified 342 pipeline can lower barriers in the do-
main of animation for non-specialists. Participants rated out-

This leaves room for iterative improvement in story clarity
and emotional impact, even as usability gains lower the en-
try threshold.

Thus, results show clear trends. The participants rated the
short film created with Al tools as moderately to highly effec-
tive in terms of quality and storytelling. They evaluated the
tools as intuitive and engaging. And, finally, the simplified
Al pipeline is significantly easier to use than traditional work-
flows. Together, these findings provide empirical support that
a simplified Al-driven pipeline can substantially lower techni-
cal barriers for non-specialists while enabling the creation of
coherent animated content with moderate perceived quality.

Qualitative Findings

I analyzed the open-ended responses using thematic analy-
sis following Braun and Clarke’s six-phase approach. Then,
I grouped responses into three themes that synthetize the par-
ticipants’ experiences and their expectations toward Al anima-
tion pipelines: accessibility and empowerment, creative po-
tential and storytelling, and skepticism and trust in Al output.

Theme 1 — Accessibility and Empowerment

Many participants answered that Al tools could “make anima-
tion finally possible” for people without professional training.
Teachers noted that simplified pipelines could enable the cre-
ation of “short visuals for lessons”. At the same time, stu-
dents expressed confidence in their ability to “turn ideas into
small films quickly.” This reflects a strong alignment with the
project’s goal of lowering technical barriers to entry.

Theme 2 — Creative Potential and Storytelling

Several participants showed enthusiasm about the fact that Al
can help them get ideas faster. They described Al as “a cre-
ative companion that never gets tired.” They also liked us-
ing text prompts for ideation and visualization. But they also
shared the importance of human input, especially for crafting
the meaning of the story or for the emotional tone. Indeed, as
one participant wrote: “Al helps with images, but the story still
needs a human heart.” However, the study captured participant
perceptions rather than detailed creative behaviors such as it-
erative prompt refinement, version comparison, or decision-
making during production. These insights suggest that partic-
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ipants perceived Al as a supportive creative tool rather than a
replacement for human storytelling.

One participant stated: “The animation reminded me of the
Pixar intro with the jumping lamp. I was impressed by the
quality but I didn’t feel anything in particular.” (Figure [[3).
This response highlights visual similarity to Pixar’s Luxo Jr.
while also reflecting limited emotional engagement, reinforc-
ing the quantitative findings of moderate storytelling clarity
and low emotional appeal.

Theme 3 — Skepticism and Trust in AI Output

Despite an overall optimism, some participants raised con-
cerns about authenticity and quality. A few questioned
whether “Al-generated characters feel emotionally alive” or
if such workflows “risk looking generic if everyone uses the
same model.” Other participants mentioned uncertainty about
copyright and ownership. These concerns show the need
for transparent tool use and continued human supervision
throughout the creative process.
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Fig. 13: Extract of raw and anonymized survey responses used
for qualitative analysis.

Interpretation

The lexical distribution seen in the word cloud, in Figure [T4}
suggests that participants responded positively to the short ani-
mation, emphasizing its creativity, simplicity, and playfulness.

Word Cloud (Creative)
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Fig. 14: Word cloud of the participants’ reactions to the 20-
second short animation “Desk Buddies”.

remlnded Visual

Many participants expressed surprise that an Al pipeline could
have such a coherent and polished sequence within a brief run-
time. Recurrent words like fun, smooth, and amazing show
enthusiasm for the concept. Less frequent words, such as ba-
sic, short, or mechanical, indicate some limits in the process.
Thus, this balance of praise and of constructive critique re-
inforces my hypothesis that pipelines with Al tools can help
democratize animation production, but, at the same time, it in-
dicates that it still requires human refinement to convey emo-
tional depth and narrative sophistication.

Discussion

Interpretation of Findings

Across 43 participants, results indicate that non-specialists
perceive a modern Al tool as substantially more usable and
more adoptable than a traditional-looking tool. They rate the
Al pipeline as significantly easier than conventional work-
flows. At the same time, they perceived the short film’s quality
as mid-range. Indeed, the visuals and the overall enjoyment
trended higher, but the story clarity and the emotional impact
could apparently be improved. Thus, this supports that a sim-
plified 3+2 Al pipeline lowers barriers to animation for new
creators without requiring years of training.

Comparison with Related Work

These results align with prior research on democratizing cre-
ative technologies. The gains in usability and the reduction
of the complexity help expand the participation and the use
beyond expert users. Some researchers believe Al could help
with creative ideation, though this has not been deeply studied.
At the same time, the human role remains important for sto-
rytelling intent, framing, and quality control. My findings ex-
tend this conversation into CG animation, showing that a care-
fully integrated set of tools (LLM for ideation, image models
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for assets, storyboard assistants, and prompt-to-video anima-
tion) can approximate parts of professional pipelines in a form
that non-specialists can actually use.

Implications for Education and Practice

For classrooms, library programs, and small businesses, a
streamlined Al workflow offers a practical on-ramp to ani-
mation with short assignments, low setup, minimal licensing
cost, and fast feedback cycles. Educators can emphasize story
structure, visual grammar, and critique. At the same time,
they can offload technical overhead to Al. For small teams,
the approach reduces production friction for explainer clips or
micro-ads. Of course, this is provided that brand consistency,
permissions, and ethics are addressed.

Limitations

There are several limitations. A main limitation is about the
participant sample, and, more specifically, about the demo-
graphic and infrastructural context of the participant sample.
Participants were recruited primarily from educational and
community environments in San Francisco (California, USA).
There was a French international high school and a public li-
brary setting. These provide relatively strong access to tech-
nology and learning resources. Thus, participants could lack
formal animation training, but they did not represent popu-
lations with limited internet access, constrained hardware, or
under-resourced educational environments. As a result, the
findings reflect usability among non-specialists with access
to modern digital tools rather than fully resource-constrained
persons.

Additionally to that, I recruited participants primarily
through my academic and community networks. This may po-
tentially introduce selection bias. Persons knowing about my
project or personally connected to me may have been more
motivated to participate. Also, they may have been more in-
clined to provide supportive evaluations. So, the sample was
not totally random, and the results should be interpreted with
caution regarding generalizability and potential positivity bias.

Then, the study gathered responses from a diverse sample
(N = 43). The number of participants who completed the full
hands-on animation task was limited, which affected the gen-
eralizability of findings. Indeed, only one participant com-
pleted a full animation project. So it serves as a feasibility
demonstration of end-to-end pipeline use rather than a repre-
sentative performance sample. Second, the evaluation relied
on perceived quality and self-reported effort rather than time-
tracked or rubric-based production metrics. The study did not
systematically document real-time human-AlI interaction pro-
cesses such as prompt iteration, creative branching, or revi-
sion strategies. Third, and perhaps most critically, the pace of

technological change in Al video generation implies temporal
instability into any evaluation.

During the few weeks separating data collection and anal-
ysis, significant advances occurred across the video-model
landscape. For example, Kling Al released its “2.5 Turbo”
update on September 19, 2025, and claimed top ranking in
artificial analysis benchmarks (email notice received 10 Octo-
ber 2025). Google Veo 3.1 launched on 10/14/2025, increased
single-shot outputs to 30—60 seconds, and improved narrative
control. Lastly, as I could read in the al6z newsletter titled
“There is no God Tier video model” (received on 10/22/2025),
the Al field that includes tools such as Veo 3, Sora 2, Wan,
Grok, Seedance Pro, and Hedra, is entering an era of “spe-
cialized” rather than “universal” models, and this emphasizes
product-level integration over model supremacy.

These rapid shifts confirm the challenge to establish stable
baselines for comparative research. In other words, the very
dynamism that makes generative Al attractive to creators also
complicates longitudinal scientific study. Thus, as a result,
my findings should be interpreted as a snapshot of capabilities
circa October 2025, not as a static benchmark for the field.

Ethical and Intellectual Property Considerations

Simplified AI pipelines can lower barriers to animation cre-
ation. But they also raise important ethical and intellectual
property concerns. Indeed, many generative video models are
trained on large-scale datasets that may include copyrighted
content. This creates ongoing debate about data provenance
and fair use. Additionally to that, authorship and ownership
of Al-generated animations remain legally ambiguous across
jurisdictions. It is particularly ambiguous when outputs are
produced through proprietary platforms such as Kling Al Al-
though this study focuses on usability and creative accessi-
bility rather than legal frameworks, these unresolved issues
represent critical challenges for the responsible adoption of
Al-driven creative tools. Future educational and commercial
deployment of such pipelines should therefore be accompa-
nied by transparent data practices, clearer licensing terms, and
ethical guidelines for non-specialist creators using them.

Future Work

Future research should build on my study by adopting a more
dynamic evaluation model. It should reflect, indeed, the
rapid pace of technological change in Al. New versions of
Al tools, like the new versions of Kling Al and Veo, emerge
monthly. So, the future studies should incorporate a rolling-
update benchmarking framework, in which the same tasks are
repeated periodically with updated models to assess progress
and stability over time. This approach would help researchers
see improvements in a better way in output quality, usability,
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and efficiency.

Beyond the methodological adaptation, there are different
types of future work that can further exploration.

Firstly, fully interactive experiments, in which participants
actively produce animations over multiple sessions, would
provide richer behavioral data. The metrics could be timed
tasks, number of iterations, and expert scoring of consistency,
lighting, and narrative clarity.

Secondly, future works could examine the accessibility
deeper. It could be especially in terms of cost, required hard-
ware, and when there is offline or low-bandwidth compatibil-
ity for educational settings.

Thirdly, expanding the participant pool to include a broader
range of educators, creative professionals, and small-business
content creators could reveal patterns of collaboration and cre-
ativity across different expertise levels.

Then, future works should evaluate the proposed simpli-
fied pipeline in under-resourced educational and community
contexts. They should include rural schools, low-income re-
gions, and environments with limited technological infrastruc-
ture. Such evaluations would clarify whether simplified work-
flows with Al tools can meaningfully expand access to anima-
tion beyond digitally privileged populations, and they would
identify remaining barriers related to hardware, connectivity,
and cost.

Finally, future work should explore the ethical and
intellectual-property dimensions of creations done with Al im-
plemented in such workflows. It should be particularly around
authorship, data provenance, and fair use of training content.

Together, these future works would advance both the scien-
tific understanding of human-AlI collaboration and the practi-
cal usability of Al animation pipelines in education, commu-
nication, and creative entrepreneurship.

Practical Guidelines for Non-Specialist Creators

Based on the outcomes of the user study and of the additional
real-world testing, this section brings practical recommenda-
tions for non-specialists (students, educators, and small busi-
ness owners) who want to create short animations using Al
tools. These guidelines synthesize the experiment steps, tool
combinations. They also include the feedback from a small
business owner who participated in this study and who suc-
cessfully produced an animated short using my simplified 3+2
pipeline. With these, I intend to provide a replicable process
that balances creativity, accessibility, and efficiency.

Author-Derived Workflow Insights from Pipeline Experi-
mentation

The following guidelines and challenges are derived from my
iterative experimentation during pipeline design rather than

from participant survey responses. They are presented as prac-
tical observations to support reproducibility rather than empir-
ical user findings.

Participant Insights (Anonymized Excerpts)

“I followed the steps exactly. It was surprisingly
easy once the shots were separated, and it felt em-
powering to see something coherent after less than
an hour.”

— Small Business Owner, October 2025

“Kling AI was impressive for motion continuity. I
didn’t expect such fluid light behavior from a text-
based prompt.”

“I can see real marketing use here. Quick product
explainers or social media videos without hiring a
full studio.”

Validation Note

This real-user reflection complements the formal user-study
data. It also shows the potential beyond academic experi-
mentation. In some way, it reinforces that, while generative
tools can accelerate production, human storytelling and itera-
tive prompting remain essential for narrative quality. So, the
findings and guidelines presented above, confirm that the sim-
plified 3+2 pipeline I proposed is replicable, time-efficient,
and adaptable for non-specialists.

Conclusion

My research demonstrates that it set out to explore how a sim-
plified AI animation pipeline, modeled after Pixar’s stream-
lined workflow, can substantially lower the technical and cre-
ative barriers that have traditionally limited animation produc-
tion to professionals. With a mixed-methods approach that
combines experimentation and user feedback, I learned that
non-specialists (students, teachers, and small business owners)
value ease of use, creative empowerment, and rapid feedback
loops more than perfection. What matters most to them is the
ability to tell a story visually without years of training. These
findings primarily reflect perceived accessibility and usability,
with limited empirical evidence from full production work-
flows.

The key insight that emerges from my work is that accessi-
bility and quality are no longer mutually exclusive. With min-
imal training, participants were able to create visually coher-
ent and narratively engaging results. Thus, this suggests that
Al can serve as a creative partner rather than a replacement
for human storytelling. However, I also discovered that the Al
landscape is evolving faster than any fixed research design can
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Table 2: Practical workflow guidelines for non-specialist creators using the 3+2 Al pipeline.

Pipeline Stage | Tool(s) Purpose Key Tips Common Challenges
Ideation / Story | ChatGPT (or | Generate title, | Keep prompts short and spe- | Overly long prompts can
equivalent LLM) summary, and | cific; include visual an- | confuse the model or break
4-shot script with | chors (lighting, camera an- | continuity.
cinematic cues gle, tone).

Character & | Nano Banana / | Create consistent | Use clear ratios (head-to- | Inconsistent visual tone be-
Set Design ChatGPT image | character, prop, | body), texture, and light de- | tween characters and envi-
generation and background | tails; reuse identical word- | ronments.

designs ing for style consistency.
Storyboard Shai Creative Visualize  con- | Label each shot with shot | Jump cuts or missing refer-
(optional) tinuity between | size, camera level, and | ence frames between panels.
shots movement. Pacing is impor-
tant.
Layout / Ani- | Kling Al Animate each | Reuse last frame of one shot | Timing drift or camera mis-
mation scene with “start | as the first frame of the next; | match between shots.
frame” and | shorter prompts yield better
“end frame” for | results.
smooth  transi-
tions
Post- Canva / iMovie Edit, trim, and | Use crossfades and gentle | Forgetting to trim Al “ramp-
Production export final clip | soundtracks to smooth cuts. | in” seconds may cause jitter.
with transitions
and music

fully capture. New model versions are released within weeks
of experimentation. This alters both the technical and creative
possibilities of animation. This is also a central paradox for re-
searchers, that the very tools that democratize creativity also
resist static evaluation.

In education, teachers who introduce Al animation tools in
the classroom, especially when there is a simplified workflow
to use them, can foster interdisciplinary learning that com-
bines storytelling, art, and computational thinking. Students,
on their side, can focus on ideas, stories, prompts, and team-
work instead of trying to understand the use of different soft-
wares. In business, small teams or for entrepreneurs with lim-
ited budgets can transform their video marketing more easily
with the use of simplified Al workflows.

Overall, I believe that the process of co-creation with Al
with simplified pipelines, especially for animation, can bring
more empowerment, inclusivity, and creativity.
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Appendix A — Pixar Pipeline

About CG Animation

The history of animation is vast. Only for Cel-Animation, which involves the
drawing of characters and props on transparent sheets (celluloid), it spans
from “handcrafted cel-age animation” from “1920-2010”, to “computer-
assisted cel-age animation” from “1980—present”, and to “the emerging AIGC
Cel Era (2020s onward)”. The conventional Cel-Animation Pipeline is com-
plex, with numerous steps involved.

To contextualize the proposed Al-driven workflow, it is necessary to under-
stand the structure of traditional animation pipelines. As shown in Figure 3,
conventional pipelines used in professional studios have more than ten distinct
stages. They span from pre-production to production and post-production.
Each step requires specialized software, technical expertise, and coordinated
team workflows. This makes the process inaccessible to non-specialists.
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Figure 2. Workflow diagram of a traditional animation pipeline.

Fig A1. Traditional animation pipeline adapted from “Generative Al
for Cel-Animation: A Survey” (2025).
https://arxiv.org/pdf/2501.06250

This is why my research focuses only on CG Animation (CG standing for
Computer Graphics, i.e., the creation of animation with computers), which be-
gan in the 1990s, especially with Pixar’s Toy Story in 1995. For that same rea-
son, Pixar Animation Studios became a worldwide reference, and my research
focuses on a simplified, Generative Al-driven pipeline for non-specialists,
modeled after Pixar’s streamlined animation workflow.

Major studios such as Pixar rely on highly structured production pipelines
that divide creative and technical work across many specialized stages. As
shown in Figure 4, Pixar’s Universal Scene Description (USD) framework
integrates pre-production and production processes. It covers story develop-
ment, modeling, shading, layout, animation, effects, and final rendering, into
a unified, data-driven ecosystem. This industrial model ensures consistency
and scalability but also highlights the depth of expertise required. And thus,
it underscores the accessibility gap that my research aims to address through
a simplified Al-assisted workflow.

[3 Stories | Pixar's USD Pipeline n

Wiling
Script

Storyboards

Pre-production

Modeling

Shading

' s RGN > - . m I | oiting

.
Sh,

Production

S Final
Render

Fig A2. Screenshot of Pixar’s USD (Universal Scene Description)
Pipeline reprinted for educational and comparative analysis under
fair-use guidelines. https://renderman.pixar.com/
stories/pixars—usd-pipeline

Pixar’s Pre-Production Stages

Idea Development

To better understand professional processes, I interviewed Jean-Claude
Kalache, Director of Photography at Pixar, in December 2024, as part of a
session organized with the Lycée Francais de San Francisco Animation Club
(Figure A3). During this exchange, Mr. Kalache shared behind-the-scenes
perspectives on how visual storytelling and cinematography decisions emerge
collaboratively at Pixar.

First, the director of Monsters, Inc., Pete Docter, and other directors went
out to lunch. There was a napkin on the table, and Pete Docter started drawing
a robot. The other directors said that the robot would not be a good fit for
the Monsters’ movie. Pete Docter, though, during that same lunch, made
up the name Wall-E. The movie Monsters, Inc. was made without the robot.
Nevertheless, another director, Andrew Stanton, came in and said he wanted
to make a film about a robot, a love story about this robot falling in love
with cleaning the planet. This is an example of how a story came out: at a
restaurant, in a conversation, and with a drawing on a napkin.

Secondly, Andrew Stanton had a child, then one year old, when he real-
ized, as a father, that he had become overly protective. He channeled that
experience into a movie called “Finding Nemo”.

And lastly, as Pixar’s teams finished Toy Story 2, the director John Lasseter
went on a trip on Route 66 in the USA. As he was driving, he realized the
importance of slowing down in life; you cannot keep running all the time.
The movie Cars was born from that experience.
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Pixar's Director of Photography Shares Secrets of Animation with the LFSF Animation Club | Part 1

Fig A3. Interview with Pixar’s Director of Photography,
Jean-Claude Kalache. Screenshot from a recorded conversation
between Jean-Claude Kalache (Pixar Animation Studios) and
Eowyn Gury, conducted in December 2024 with the Lycée Francais
de San Francisco Animation Club. The discussion addressed Pixar’s
creative process, idea generation, and the role of cinematography
and lighting in storytelling. Source: YouTube “Pixar’s Director of
Photography Shares Secrets of Animation with the LFSF Animation
Club — Part 1” https:
//youtu.be/TYVMWO5wi1i34?s1=1VOtxOHFIDItMhDx

So, these three examples are related to high-level employees at Pixar (di-
rectors), but Pixar seems to actually empower all its employees’ creativity
through a peer-driven culture and efficient communication across teams. This
company also embraces novelty and takes risks by accepting uncertainty and
being original.

Pixar’s Story Development & Script Creation

Story development at Pixar remains largely undocumented, beyond interviews
and informal insights from former studio artists. Among the most cited contri-
butions are Emma Coats’s “22 Rules of Storytelling,” which distills narrative
wisdom drawn from her experience on Brave and other Pixar productions.
These guidelines, which are actually not strict rules, encapsulate Pixar’s fo-
cus on emotional causality and clarity in story arcs (Figure A4).

There is also an input from Craig Good, an artist who worked on Toy Story,
Finding Nemo, WALL-E, and Brave, and who wrote on Quora in 2014 that
story development is done in-house. The scripts are either created by the
director himself, as with Andrew Stanton, or by outside writers. The process

of writing a good story may take three or four years.

Art Direction

Pixar’s approach to art direction blends storytelling and visual emotion. Di-
rectors often collaborate closely with art directors to define the color, compo-
sition, and mood that carry a film’s emotional arc. As illustrated in Figure AS,
the development of Turning Red began with personal storytelling sketches by
director Domee Shi, visually interpreted by artist Paprika Cui under art di-
rector Jackie Chang. This early artwork phase shapes the film’s tone before
storyboarding and character refinement begin‘III

Storyboarding

In the CG era, digital tools such as StudioBinder, Boords, and Canva have
transformed storyboarding into a more accessible and collaborative process.
They offer drag-and-drop interfaces, pre-built templates, and online sharing

. Because of that, . Because

#4: Once upon a time there was __. Every day,
of that, ___. Until finally ___.

. One day

implity. Feeus. characters.
Jetours. oal ke you're losing

valua uff but it s U

#5: Simplify. Focus. Combine characters. Hop over detours. You'll feel like you're losing valuable
stuff but it sets you free.

Fig A4. Examples from Emma Coats’s “22 Rules of Storytelling.”
Screenshots from an Imgur compilation illustrating selected
principles (#4 and #5) originally shared by Pixar story artist Emma
Coats, who worked on Brave. These guidelines highlight Pixar’s
emphasis on narrative structure (“Once upon a time...” causality)
and economy of storytelling (“Simplify. Focus. Combine
characters.”). Source: Imgur — “Pixar’s 22 Rules of Storytelling”
https://imgur.com/a/
pixars—-22-rules-of-storytelling—fPLnM

bt sy gty Py iy
it pling e m ot ko

O pixar & 182w

Hear the story of how director Domee
Shi turned an idea into a film for
#TurningRed! Turning Red is streaming
only on @disneyplus.
#WomensHistoryMonth

Fig AS. Screenshots of Pixar’s Turning Red art direction and visual
storytelling. https:
//www.jaxcha.com/#/art-director-projects/
https://www.instagram.com/p/CbSsyQzBHEA/?img_
index=1

features (Figure A6). These tools democratize pre-visualization, allowing ed-
ucators, students, small teams, and independent creators to experiment with
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cinematic framing without specialized software.

Fig A6. Digital tools supporting modern storyboarding workflows.
https:
//www.studiobinder.com/storyboard-creator/
https://boords.com/| https:
//www.canva.com/s/templates?query=storyboard

Despite these technological advances, studios such as Pixar continue to
rely on hand-drawn storyboards that preserve the immediacy of gesture and
emotion. In Figure A7, early sketches for WALL-E by Jim Reardon show that
traditional storyboards can bring expressive clarity before digital refinement.

Fig A7. Traditional hand-drawn storyboards from Pixar’s WALL-E|

Pixar’s storyboarding process operates at an extraordinary scale. Major
productions often generate between 50,000 and 75,000 individual storyboard
panels, and for visually complex films such as WALL-E, the number can ex-
ceed 125,000 as sequences evolve into full story reels. These story reels, cre-
ated by assembling storyboards frame-by-frame into digital animatics, allow
directors to visualize rhythm and emotion before any 3D production begins
(Figure AS8).

storyboards

storyboards storyboards

Fig A8. Storyboard-to-film comparison from Pixar’s WALL-E.
Source: https://vimeo.com/32351857

film output

Design of Characters and Sets/Props, Including Modeling
and Shading

The style of the Pixar characters is very distinct, with a small head-to-body
ratio of Pixar’s characters, making the modeling of the character “bolder, more
extreme, more exaggerated and more innovative”, and with an attention to the
richness and saturation of the colors. Pixar’s characters also tend to have
personality traits, called personality defects, that must be different from the
beginning and reinforced with accessories and props. For example, one Up
character has a total of 8 props.m

Pixar primarily uses its in-house software, but it seems that Pixar’s artists
may or may not use Autodesk Maya, a powerful software that can empower
their creativity. This lets them create unique worlds, complex characters, and
impressive effects, or ZBrush, another powerful CG tool that lets them dig-
itally sculpt, model, and paint to create highly detailed 3D models & As il-
lustrated in Figure A9, Pixar’s Universal Scene Description (USD) workflow
enables assets, such as a modeled clock created in Maya, to transfer seam-
lessly into Presto. This ensures consistency across modeling, shading, and
animation stages.

Fig A9. USD workflow demonstration: integration of Autodesk
Maya with Pixar’s Presto system. Screenshots from Pixar’s USD
Workflow Demo showing a prop, a clock, modeled in Autodesk
Maya and integrated directly into Presto, Pixar’s proprietary
animation platform. This illustrates Pixar’s scalable approach to
scene description. It enables seamless data exchange between
commercial CG tools and studio-specific systems to improve
production efficiency and fidelity. Source:
https://vimeo.com/75622730

While, again, we do not want to copy in any way Pixar’s style for creat-
ing the characters, and this is actually impossible for non-specialists to do as
the level of details and technology-related work done, including with Render-
Man, these details, regarding the character’s head-to-body ratio, colors,
personality traits, as well as the number of props, are interesting to take into
consideration for the inputs of the character’s creation step into our novel sim-
plified animation pipeline with AI Generative tools.

Beyond Pixar, other major studios have adopted the USD (Universal Scene
Description) framework to standardize asset interchange between modeling,
shading, and rendering environments. For instance, Walt Disney Anima-
tion Studios’ Moana Island Scene dataset demonstrates how USD structures
link elements, references, and visualizations within tools such as Render-
Man. This open framework informs the design logic of the proposed Al-
driven workflow, which similarly emphasizes modularity and compatibility
(Figure A10).

Pixar’s Production Stages

Five production stages follow these pre-production stages. These steps are
refined through iterative review sessions (sometimes called the “sweatbox”),
where sequences are continually revised to achieve the desired quality.
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Fig A10. Example of USD file hierarchy and visualization using
RenderMan. Source: Walt Disney Animation Studios (2018).
Moana Island Scene (v1.1) USD READ ME.
https://datasets.disneyanimation.com/
moanaislandscene/README-USD.pdf
https://disneyanimation.com/resources/
moana-island-scene/

Layout

Layout is the process in which artists use storyboards, place the camera in
3D space, and think about how to get the shots on the board. An example
provided by Pixar’s Layout Artist Sunguk Chun is the “use of a close-up for
an emotional moment, and a full shot to convey a comical situation” .20

Another layout artist, Colin Levi, listed the different steps added to the
storyboards during the Layout stagelm:

¢ The type of lens frames that would make the shot better

¢ The kind of camera move that would express the right feeling and emo-
tion

* How the shots combine
* How the angle would showcase the right attitude

* How would the staging of the characters in the frame tell the story better

His Inside Out layout reel vividly illustrates how these technical and creative
elements interact to produce clarity in visual storytelling (Figure A11).

Fig A11. Layout visualization from Pixar’s Inside Out, directed by
Pete Docter. Frame from Colin Levi’s Inside Out Layout Reel that
shows the transition from storyboard panels to 3D camera staging.
The example demonstrates Pixar’s approach to shot composition,
camera angles, and emotional emphasis during the layout phase.
Cinematographic intent begins to merge with animation blocking.
Source: Pixar Animation Studios via Colin Levi, Inside Out Layout
Reel (Vimeo). https:
//vimeo.com/197653883/cf8cf35d65?fl=pl&afe=vl

This indicates that, for the simplified pipeline with generative Al tools, a
cinematographer’s vocabulary list of camera movements and lighting would
be helpful for non-specialists.

Animation

The fundamental principles of animation were first articulated by Disney an-
imators Ollie Johnston and Frank Thomas in The Illusion of Life: Disney
Animation (1981). These twelve principles, such as squash and stretch, an-
ticipation, and staging, form the basis of expressive and believable motion in
character animation. They continue to guide both traditional and computer-
generated animation, serving as conceptual anchors for new technologies, in-
cluding Al-assisted systems (Figure A12).

|

3. The Principles of Animation

When we consider a new project, we really study it . . . not just the surface idea, but everything about it
Walt Disney
A new jargon was heard around the studio Words like  they were taught these practices as if they were the
aiming’* and “*overlapy and *'pose to pose rules of the trade. To everyone's surprise, they became
suggested that certain animation procedures the fundamental principles of animation

had been iso nd named. Verbs tumned in

xample, when the suggestion, **Why Squash and Stretch

1
don't you stretch him out more?"* became **Get more 2. Anticipation
stretch on him." **Wow! Look at the squash 3. Staging
drawing!"" did not mean that a vegetable had splattered 4. Straight Ahead Action and Pose to Pose
the artwork; it indicated that some animator had suc S. Follow Through and Overlapping Action
cessfully shown a character in a flatiened posture 6. Slow In and Slow Out
Some of this terminology was just assigning new 7. Arcs
meanings to familiar and convenient words. **Doing” 8. Secondary Action
a scene could mean acting out the intended movements 9. Timing
making exple drawings, or actually anmating it 10. Exaggeration
and once it was ““done,"” the scene moved on to the 11. Solid Drawing
next department. Layouts were done. backgrounds 12. Appeal
were done. recording was done, and, eventually, the
whole picture had been done. Mixed in with these
terms were the new names and phrases with more
Squnﬁ“ ond /
s continued o search for better meth
ating drawings to each other and had found a By far the most important discovery was what we call

few ways that seemed to produce a predictable result.  Squash and Stretch. When a fixed shape is moved

They could not expect success every time, but these  about on the paper from one drawing to the next, there
special techniques of drawing a character in motion is a marked rigidity that is emphasized by the move
did offer some security. As each of these processes  ment. In real life. this occurs only with the most rigid
acquired a name. it was analyzed and perfected and  shapes, such as chairs and dishes and pans. Anything
talked about, and when new artists joined the staff  composed of living flesh, no matter how bony, will

> _;\(-? @

-
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Fig A12. Foundational principles of animation from The Illusion of
Life: Disney Animation (1981). Page excerpt from The Illusion of
Life by Ollie Johnston and Frank Thomas, that outlines the twelve
fundamental principles of animation used by Disney animators to
achieve lifelike and expressive motion. These principles, such as
squash and stretch, anticipation, and staging, remain central to
animation pedagogy and are now being reinterpreted within
Al-assisted creative workflows. Source: O. Johnston & F. Thomas,
The Illusion of Life: Disney Animation (1981). Retrieved from
https://zoomextents.com/Articles/
12Principles_IllusionOfLife.pdf

These principles are:

* Squash and stretch, making a character funnier?

20 | NHSJS Reports
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Anticipation, making an animation convincing and expressive’

« Staging, a method that emphasizes scene element arrangement, charac-
ter placement, and camera perspective

Straight ahead action, with scenes animated frame by frame from be-
ginning to end, and pose to pose, necessitating in-betweens

* Follow-through and overlapping action, techniques that help to render
movement more realistically

¢ Slow in and slow out, making the movements of characters or objects
more realistic

¢ Arc, for adding more realism as well, because natural action tends to
follow an arched trajectory

¢ Secondary action, adding moving details, such as clothes or hair, to a
character, for instance

¢ Timing, critical for establishing a character’s mood, emotion, and reac-
tion, and defining the number of in-betweens

» Exaggeration, for making a sad character sadder, for instanceZd

¢ Solid drawing, which was an essential skill for artists in the era of cel
animation

¢ Appeal, making the characters real and interesting to the audience, con-
veying knowledge, ethics, values, and culture /21

Technology is what helps make Pixar so unique in terms of innovation
and creativity. Pixar’s proprietary animation software, Presto, is an example
of the integration of artistry and technology in contemporary animation. Ini-
tially developed for Brave (2012), Presto allows animators to interact with
characters and environments in real time, moving limbs, adjusting facial ex-
pressions, and framing shots with cinematic precision. This combination of
flexibility and creative control demonstrates how technology can preserve the
spirit of classical animation principles and enhance the production efficiency
at the same time (Figure A13).

Fig A13. Pixar’s Presto animation system, demonstrated at
NVIDIA’s GTC conference. Frame from a public presentation
showing Pixar’s Presto interface, featuring Sulley from Monsters,
Inc.. Presto enables animators to manipulate character poses,
lighting, and camera angles interactively within the same
environment. This reflects Pixar’s seamless integration of art and
computation. This human-centered design philosophy inspires the
Al-driven simplification proposed in my research, as I aim to make a
similar level of creative freedom accessible to non-specialists.
Source: NVIDIA GTC Conference (2023). Retrieved from
https://vimeo.com/90687696

Some of these principles, such as anticipation and straight-ahead action,
are now included in the generative Al tool dedicated to animation, thanks
to recent advancements. Some other principles, such as staging, secondary
action, and timing, will remain highly relevant to the inputs required for sim-
plified generative Al pipelines.

Simulation

Pixar’s simulation systems are another example of the technical sophistication
of computer-generated animation.™ For example, the Brave hair simulation
required physics-based modeling to reproduce the natural motion of Merida’s
curls, handled through complex rigging (Figure A14). Such high-precision
simulations illustrate why traditional CG production remains out of reach for
most independent creators and educators.

Fig A14. Hair simulation in Brave demonstrates physics-based
rigging and motion. Pixar in a Box, Khan Academy Lab.

Beyond animation physics, Pixar uses RenderMan for photorealistic 3D
rendering. It enables effects such as realistic hair, fur, and feathers. These
tools combine artistry and engineering to produce lifelike textures and light-
ing unseen in simpler workflows (Figure A15). While critical to studio-level
quality, such resources are impractical for small teams, and this reinforces the
need for accessible, Al-assisted alternatives.

=

Advanced Hair Shading

RenderMan ships cutting-edge hair and fur materials developed at Pixar Animation Studios.

Fig A15. Photorealistic feather rendering of an eagle using
RenderMan. https://renderman.pixar.com/product

Non-specialists, such as students, teachers, and small business owners,
cannot afford this type of research and development. Generative Al tools
may incorporate such details through ongoing model optimization. Thus, this
step is not part of the simplified animation pipeline with AI Generative tools.

Effects

Pixar’s special effects, known as Visual Effects (VFX), are created using a
combination of powerful commercial software and in-house-developed pro-
prietary tools. Pixar effects artists create dust, smoke, fire, explosions, and
water by breaking them down into millions of tiny particles and controlling
them using computer programming. The way they approach an element, such
as water, varies depending on how it interacts with the characters.

With Houdini, Pixar artists create dynamic and realistic scenes. This soft-
ware complements their in-house tools and other commercial software such as
Maya. For instance, in Toy Story 4, Houdini was used to simulate a complex
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rainstorm sequence that required multiple layers of environmental interaction
(Figure A16).

Fig A16. Use of Houdini for visual effects in Toy Story 4.
https://www.sidefx.com/community/toy—story—-4/

Such effects show the immense skill and infrastructure that are required
in professional production environments. These resources are not accessi-
ble to most students, educators, or small creative teams. In contrast, in the
simplified pipeline, emerging generative Al tools can automatically integrate
stylized effects into layout and animation stages. This reduces both cost and
complexity.

Lighting

Lighting is one of the most critical yet resource-intensive stages in animation.
Without virtual lights, animated films would be as dark as live-action movies
would be without actual lights. Pixar’s Lighting Artists use light to support
the story’s emotion and make the movie look and feel believable.

Katana, a software product from Foundry, serves as a lighting and look
development tool. It integrates with Pixar’s RenderMan and the Universal
Scene Description (USD) framework to enable artists to craft complex visual
scenes. This includes interactive lighting, shading, and scene assembly. For
instance, during the production of Coco, lighting teams faced the challenge of
rendering millions of dynamic light sources in a single shot (Figure A17).

Fig A17. Lighting complexity in Coco using Katana and Pixar’s
RenderMan. https:
//www.youtube.com/watch?v=pc5rLRHO6YU&t=333s

Such complexity shows why simplified Al pipelines could transform ac-
cessibility. Emerging Al systems can now approximate global illumination,
depth, and atmosphere with minimal manual setup. This makes lighting fea-
sible for educators, students, and independent creators. In the simplified
pipeline for non-specialists, effects will be integrated into the layout and ani-
mation stages using novel generative Al tools.

Appendix B — Ethics and Permissions

I followed ethical principles of voluntary participation, informed consent, and
anonymity. All the participants were informed that their responses in the sur-
vey would remain confidential, used only for academic purposes, and could be

withdrawn at any time. No personal identifiers were collected. My research
project received institutional acknowledgment through the Lycée Francais de
San Francisco and the Lumiére Research Program, and the corresponding au-
thorization forms were signed by a school administrator and a supervising
teacher prior to survey distribution.

I created the short film Desk Buddies entirely with self-generated or
royalty-free assets. No copyrighted Pixar or third-party material was used
beyond fair-use educational reference. I affirm that I created all the generative
content ethically using publicly accessible Al tools (ChatGPT, Nano Banana,
Kling AI, and Canva). I did so in compliance with their respective usage
policies.

Appendix C — Prompt Templates and Gener-
ated Assets for Pipeline Replication

This appendix has prompt templates, generated assets, and strategies used to
implement the simplified “3+2” animation pipeline. These materials can help
with the replication of the workflow.

Narrative Generation and Storyboard Structuring
(Idea/Story Stage)

The narrative foundation of the animation was generated using a large lan-
guage model to transform a short story concept into structured storyboard-
ready outputs. Prompts specified narrative tone, animation duration, character
list, cinematic style, and a numbered shot format compatible with downstream
generative tools.

| would like to start creating a 30-second short animation. Here are the inputs for the step 1 “Ideation / Story” :

1/ Here is the story:
"In a dark room, a big work desk lamp, with the light on, waits still on a wooden desk. The electrical cord of the lamp
is visible on the desk. The electrical plug where this big lamp and another object is connected as well is visible in the
background (this electrical plub is located at the center of the shot, on the wall wich is in the dark, the desk being
against the wall).

Suddenly, a small yellow and blue plastic ball comes rolling from the rigth. It bumps the big desk lamp."

The head of the big desk lamp lightnens the ball from the top, then from the side (bottom - as if in front of the camera,
from the back), as if suprised by the ball and analyzing the object (ball).

The big desk lamp gives an impulse, shoots into the ball with its head. While the ball rolls to the right (going off
screen ), the lamp seems to follow the trajectory with its head, lighting the right of the scene/desk.

The ball comes back (rolling from the right, bumping into the base of the lamp, and stopping just under the head of
the lamp).

Only the head of the lamp moves as if surprised and looking at someone who is at the right. The light goes from the
lamp to the right, thus no more light on the desk

Repeating the push of the ball: The big desk lamp gives an impulse, shoots into the ball with its head. While the ball
rolls to the right (going off screen ), the lamp seems to follow the trajectory with its head, lighting the right of the
scene/desk.

This time, the ball rolls from the right of the screen to the left of the screen (going off screen), passing right in front of
the lamp, in the forefront of the desk. The head of the big lamp follows the rolling ball (light on the ball).

The big lamp looks to the right of the screen. Then it jumps back to its initial position as if suprised: a tiny desk lamp
arrives jumping from the right and stops just below the big lamp. The lamps looks / lights at each other (big lamp
facing down, tiny lamp facing up).

2/ Character(s):
- Mama Lamp (big desk lamp)
- Baby Lamp (small desk lamp)
Gives a i with head-to-body ratio, colors, ity traits, as well as the number of props (small blue and
yellow ball), so that Nano Banana can create character design sheets.

3/ timing of the final animated movie: 30 seconds.
4/ style of the animation movie: Pixar style.

The outputs for this first step "Idea/Story" should be (in text):

1/ a 100% original catchy title for the animated movie (like a Pixar blockbuster movie)
2/ an IMDB-style 2-line summary of the movie

3/ a script for creating the poster of the movie with Nano Banana

3/ a paragraph for the plot - a script for the story (Hollywood / Pixar cinema-level script), and that includes:

- storyboards for the story (for each scene: a description of individual panel, dialogue, action, technical details such
as camera movement and shots)
- a script / prompt for each character (compatible with Nano Banana).
- a script / prompt for each scene ! i

with Nano Banana).

The scripts for the storyboard/layout must be compatible with Shai Creative / Kiing Al. So please format the
storyboard outputs into a numbered panel list (so | can copy-paste directly into Shai Creative for auto-generation).

Fig C1. Example prompt template used for the story generation
(story concept, character descriptions, stylistic constraints, and
requirements of the structured storyboard output).
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Script for Story (cinema-level, with storyboard-ready panels)

e Scene 1 (Opening shot): Wide shot of a dark room. A wooden desk is faintly lit. The big
desk lamp glows softly, its electrical cord trailing, plugged into the wall.
Camera: Static, wide establishing shot.

e Scene 2 (Ball enters): A yellow-and-blue ball rolls in from the left, bumping the lamp’s
base.
Camera: Close-up tracking shot of the ball; cut to lamp head tilting down in surprise.

e Scene 3 (Curiosity): The lamp’s head moves, spotlighting the ball from above, then
from the side, as if analyzing it.
Camera: Medium shot, gentle pan with lamp movement.

e Scene 4 (Impulse push): The lamp flicks the ball to the right with its head. The ball rolls
off-screen; lamp follows with its light.
Camera: Side tracking shot with ball; back to lamp in % view.

e Scene 5 (Return): The ball rolls back, bumping the lamp. The lamp reacts with surprise,
looking off-screen right.
Camera: Over-the-shoulder shot from lamp POV, ball in focus.

e Scene 6 (Second push): Lamp hits ball again. This time, the ball rolls across the
foreground, from the right to the left, exiting frame.
Camera: Tracking dolly shot across desk surface.

e Scene 7 (Arrival): Suddenly, a tiny lamp hops in from the right, bouncing energetically. It
stops beneath the big lamp. They shine at each other—mother and child.
Camera: Final wide shot, warm fade-out.

Fig C2. Storyboard-style shot-by-shot scene descriptions with
corresponding camera angles and action cues.

Asset Generation of Characters and Set (Character & Sets
Stage)

I created the visual assets with structured text-to-image prompts. I detailed
the proportions, the materials, the colors, and the personality traits to ensure
consistent character appearance across the shots.

Inputs for Lamp

My character is a large, metallic desk lamp with a classic Pixar-inspired design. Smooth metallic
texture (brushed aluminum), movable head and neck, heavy round base. Personality: wise,
caring, slightly surprised by playfulness. Head-to-body ratio: 1:1.5. Neutral metallic silver color
with warm yellow lightbulb glow.

Generate character design for me (Character Design)

Proportion design (different height comparisons, head-to-body ratio, etc.)
Three views (front, side, back)

Expression design (Expression Sheet) — like the image you sent

Pose design (Pose Sheet) — various common poses

Costume design (costume Design)

The color palette

Fig C3. Character prompt template that specifies proportions,
material properties, color palette, and expressive attributes for the
primary character (“Lamp”).

Although Nano Banana generated nice character sheets, I maintained con-
sistency across later generations primarily through text descriptions and im-
ages generated with ChatGPT rather than direct reuse of these reference im-
ages.

Also, note that although initial designs explored a two-character setup in-
spired by Pixar’s Luxo Jr, the final experimental animation intentionally fo-
cused on a single lamp interacting with a toy ball to avoid direct narrative
replication and to maintain ethical originality while preserving comparable
motion dynamics.

Regarding the environmental backgrounds, they were generated using per-
sistent scene descriptors to maintain lighting style and spatial continuity.

Nano Banana ImsgoEator Showease  Toolbox v Pricing APl

Nano Banana Text to Image

Image Edt
4 Promptinput @ Output Gallery

Text to Image

" 3 image st Text o Image

fetory CHARACTER DESIG: LUCA TE LAMP

& Download Image

Fig C4. Generated character reference sheet for Lamp, including
front, side, and back views with expression and pose variations.

Nano Banana ImagoEditor  Showease Toobox v Pricing  API

Nano Banana
Text to Image

Image Eat
% PromptInput & Output Gallery

TexttoImage.

History st Texttoimage
BABY LAMP - CHARACTER DESIGN

L
1

& Download Image

Fig C4. Generated character reference sheet for Baby Lamp using
the same stylistic anchor and proportion constraints.

ChatGPT Saved memory full ©

Please generate an image: a Pixar-style wide shot of a polished
wooden desk against a dark wall with subtle cinematic shadows.
Electrical plug is centered on the wall, clearly visible. Desk surface
has a warm, natural wood texture, softly reflecting light. Lighting is
balanced, showing the full width of the desk and wall, establishing the
environment in an intimate, slightly dramatic but playful mood. No
extra props. Keep style consistency with the character sheet for my
first character, the Mama Lamp | attached a few days ago.

Fig C6. Prompt template defining desk environment, wall plug
position, lighting mood, and cinematic composition.

Storyboarding and Layout Tool Exploration (Shai Cre-
ative)

Tinitially used Shai Creative as a visual storyboard and layout generation tool
because this tool translates narratives into pre-visualized scenes. While the
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platform helps get rapid visualization of scripted shots, there were inconsis-
tencies in character appearance across panels. As a result, for this small-scale
experiment, I used ChatGPT’s structured text-based prompts directly for shot-
level animation in Kling Al This provided control for continuity and motion.

However, for larger animation projects, iterative visual planning and multi-
scene coordination are impossible to miss. Thus, in the final experimental
workflow, visual storyboarding tools such as Shai Creative remain valuable.

Fig C7. Storyboard panels generated using Shai Creative,
illustrating inconsistencies in character proportions and appearance
across consecutive shots despite identical narrative inputs.

Shot-Level Animation Prompt Templates (Video Genera-
tion Stage)

To improve motion continuity and reduce visual drift, I decomposed long nar-
rative sequences into individual shot-level prompts. Each prompt had de-
scriptions for characters and environments, and introduced, at the same time,
minimal camera cues.

Video * Reference Image  Video 16 Professional Mode
dark r

rd trailing an

Pixar-style wide establishing shot of a dark room with a polished wooden desk a
gainst a wall. A large metallic desk lamp sits on the desk, glowing softly, with its
electrical cord trailing and plugged into the wall socket. The scene has cinematic
warm lighting with subtle shadows, polished wood texture, and a slightly dramatic
but playful mood. Camera: static wide shot at eye level with a gentle slow zoom-i
n toward the lamp.

» 00:03/

Fig C8. Prompt for Shot 1 (Opening Establishing Shot) specified
the composition, the environment, the lighting, and the camera
movement.

Video

* Reference Image  Video 1.6 Professional Mode

» 0000/

Fig C9. Prompt for Shot 2 (Ball Entry) emphasized the close-up
perspective and interaction between prop and character.

Video 2.5 Turbo ~ Professional Mode

of the desk lamp and the

it it

0 / 00:05

Fig C10. Prompt for Shot 3 (Curiosity) defined medium framing
and expressive head movement.

Strategy for Visual Consistency and the Stitching of the
Shots

I made sure that there was continuity across generated shots with:

¢ The reuse of character and environment reference visuals,
* The fixed anchor descriptions that I repeated across prompts, and

* The sequential start-frame/end-frame chaining during video generation.

Example of the Final Animated Output

The individual shot clips were stitched using short cross-fade transitions to
reduce minor inconsistencies and produce the final short animation Desk Bud-
dies.

Appendix D — Supplementary Materials

This appendix is about the supporting materials that I used during the design
and the evaluation of the simplified 3+2 animation pipeline.
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(B Transitions x @ askcanva  (C (1 MagicBG @ Animate  Position P

Design
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Fig C11. Prompt for Shot 4 (Impulse/Push) specified the side-view L2 | B - <
motion and dynamic ball trajectory. @ B o
oo | [ S
57 Notes [E) Duration (=]
Al Video Generator VIDEO 16
isoe o Ve - BE Fig C13. Screenshot of the Canva timeline editor showing stitched
‘ animation clips and transition placement used to assemble the final
short Desk Buddies.

[ ————

Fig C12. Example of start-frame and end-frame used to align
consecutive animation clips and reduce artifacts.

« Figure D1 presents a comparative analysis of available Al and tradi-
tional tools tested in each pipeline stage. This guides the selection of
those best suited for non-specialists.

Figure D2 shows the complete Google Form survey interface that I dis-
tributed to participants for evaluating usability and accessibility.

Figure D3 shows better engagement metrics on YouTube for a short
video that a small business owner produced using the simplified 3+2
animation pipeline.

Fig D1. Comparative matrix of Al and traditional tools reviewed
during the design of the simplified 34+2 animation pipeline.

© The National High School Journal of Science 2026 NHSJS Reports | 25



Adult consent form

Voluntary participation: Participation in this study is completely voluntary. If you *
decide not to participate there will not be negative consequences. Please be

User Study on Human-AlI COI Iabora‘non in aware that if you decided to participate, you may stop participating at any time
. . and you may decide not to answer any specific questions.
Animation

Title of Project: User Study on Human—Al Collaboration in Animation

By agreeing, | am attesting that | have read and understand the information the
information above and | freely give my consent/assent to participate or

| am asking for your voluntary participation in my Research project. Please read the permission for my child to participate..

following information about the project. If you would like to participate, please complete

the form below. Do you agree to participate in this study?
Purpose of the Study: @ Yes

The purpose of this study is to explore how non-specialists (students, teachers, small

business owners, and professionals) perceive the usability, quality, and efficiency of Al- O No

driven animation pipelines compared to traditional tools. This research aims to identify
opportunities and challenges in democratizing animation through generative Al.

What will | be asked to do? Back Next G  Page 3 of 9 Clear form
You will be asked to complete a short 3-4 minute survey about your familiarity with —_—

animation tools and your expectations. You may also be shown example screenshots or

clips and asked to give feedback on their usability, quality, and efficiency.

Optionally, you may choose to experiment with an Al-driven pipeline to create a short 30-

second animation, but this is not required.

Potential risks of study: There are no risks in participating.

Benefits: Your participation may contribute to a better understanding on Human-Al

collaboration in animation, especially for non-specialists. Familiarity of Current Animation Tools

Confidentiality Statement:
All responses will be kept anonymous and used only for research purposes. No personal

. A o
information will be shared outside of this study. Which of these computer animation tools are you familiar with?

If you have any questions about this study, feel free to contact: O Maya

Student Researcher: Eowyn Gury (eowyn.gury@gmail.com) O Blender

Adult sponsor: Chenliang Zhou (chenliang.zhou@qq.com) ende
[C] Adobe After Effects
D None
[ other:

How confident are you in your ability to create an animation with current tools?
1 2 3 4 5

Not confident O O O O O Very confident

* Indicates required question
If you wanted to create an animated video, what budget would you consider
reasonable? (in USD)

Before we begin, are you under 18 years old? *
(O %0 (only free tools)

O $1-$50
O $50-5200

(O VYes, 1 am under 18

@ No, | am 18 or older

O $200-$1000
Next I Page 1 of 9 Clear form
(O over$1000

O 1dontknow
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How much time would you be willing to spend learning a tool before you could
create a short animation?

(O Lessthan 1 hour
O 1-5hours
(O 5-20hours
O 20+ hours

O I don't know

If you were to create an animation, what would be your main purpose?

Short animation for fun/personal project

Classroom lesson/tutorial

How user-friendly does this tool look to you?

School presentation/academic project

I o o o Y

Advertisement or marketing content 1 2 3 4 5
Social media post
P Not at all O O O O O Very friendly
I don't know
Other:

How likely would you be to try using this tool for your own project?

Back Next G Page 4 of 9 Clear form

Not likely O O O O O Very likely
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Tool 2

= Al Video Generator VoE025Turbo s

Image to Video

Not at all O O O O O Very friendly

How likely would you be to try using this tool for your own project?

Not likely O O O O O Very likely

Pipelines
Next, here will be 3 different pipelines to compare.

Pipeline 1

Pre-production

Modeling

Shading

‘

Production

S Final
Render

Pipeline 2
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Desk Buddies || 20s Short Animation created with Al Pipeline

Desk Buddies{ Pixar-In... ¢

Pipeline 3

Pre-Production Production

Idea/Story cter & Sets

e s e s

| | Post-
— Co | L 1 Movi
toryboards gt Layout | m Production | Movie Not at all O O @) O O Very much
Please rate the animation on the following aspects:
1-Bad 2 3 4 5-Good

Sort the pipelines based on perceived difficulty of use Visual Quality © © © © @
Easy Neutral Difficult (S:Ii:r?‘r)tlelling O O O O O

Pipeline 1 Emotional
O O O e O O o O O

Pipeline 2 O O O Overall

enjoyment O O O O O

Pipeline 3 O O O

In one or two sentences, describe your feeling about the animation.

Your answer

Back Next C—— Page 5 of 9 Clear form
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Background info

Your age:

Your answer

Status:

Middle school student
High school student
College/University student
Teacher

Working professional

Small business owner

O O0OO0OO0OO0OO0O0

Other:

Gender:

O Female
O Male

O Prefer not to say

O Other:

Back Next S  Page 6 of 9 Clear form

Optional Hands-on Participation

As part of this study, you may choose to go beyond the survey and actually try a simplified
Al-driven animation pipeline. In this optional activity, you would use a set of beginner-
friendly Al tools to create your own 30-second short animation.

This is completely voluntary. If you are interested, we will follow up with instructions, a short

tutorial, and a timeline. Your project would serve as valuable input for understanding how
non-specialists experience Al in animation creation.

Would you be interested in trying an Al-driven animation pipeline and creating a 30-
second animation as part of this study?

O Yes
O No

Back Next G  Page 7 of 9 Clear form

Optional Hands-On Experimentation

In this document, you will be able to find the detailed instructions to try the simplified
generative Al-driven pipeline to create your own animation in 5 steps!
https://docs.google.com/document/d/1igw0ondzGWJNQwPYmphlrU6UbwSxu3vm1vXItDyr
sN8/edit?usp=sharing

What's expected
Once your animation video is created, please kindly send an email to
eowyn.gury@gmail.com with:

« The Drive/Youtube link (unlisted is fine) of your animation video
« The total time spent, tool(s) used, ease of use, and any issues.
« Rate Quality, Usability, Efficiency (fast/slow, easy/hard).

« 1-2 sentences: what felt delightful vs. frustrating?

Thank you! Your test helps us learn whether this mini-pipeline is easy, fast, and good
enough for non-specialists to tell a short visual story.

Interested in the final paper?

If you'd like to receive the final animation results or paper, you may optionally leave
your email below.

Your answer

Back Submit G  Page 9 of 9 Clear form

Fig D2. Full Google Form survey interface used in the study on
Al-assisted animation workflows.

= D Studio

Q_  Search across your chan

Channel dashboard

Latest YouTube Short performance

Your channel

B3 Dashboard
2] content
] Analytics

il 40 Eo ity 1 A
22y Community
= Languages First 16 hours 29 minutes

Ranking by views 20f10 >
(©  Copyright

Views 40 ©
5 Earn Average percentage viewed 139.2% ©

Fig D2. Screenshot of engagement metrics for a short YouTube
video produced using the simplified animation pipeline.
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