AirPods 4 - Interactive Product Showcase

An In-depth case study highlighting development & design process.
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Project Overview

This project is a showcase and a love letter to Apple’s aesthetic and approach to product
engineering. As a second-year computer science student, | felt it was important to intentionally
explore my area of emphasis, UX (User Experience), during my winter break. What initially started
as a small proof of concept quickly evolved into one of the most engaging and fulfilling projects of
my web development journey so far.

For clarity, | will refer to this project as “Project: AP4” throughout this case study to clearly
distinguish it from Apple’s official product. One of the key factors that allowed me to execute this
project efficiently was my ability to leverage skills outside of traditional development, particularly
my experience working with Blender for 3D modeling and rendering.

The Secret Ingredient

After spending hours researching through developer forums such as Reddit and closely inspecting
Apple’s own website, | noticed a recurring interaction pattern that significantly contributed to the
premium and polished feel of their product pages: scroll-driven canvas animations. These
components are deceptively simple yet extremely effective in guiding the user’s attention and
pacing the story of a product.

At atechnical level, a scroll canvas consists of a sequence of images arranged along a timeline,
with the user’s scroll position determining which frame is displayed. Conceptually, itis like a film
reel, where each frame represents a small change in motion. As the user scrolls vertically through
the page, they are effectively scrubbing through this visual timeline. Understanding this relationship



between scroll position and frame progression was critical, especially when translating a 3D
animation timeline from Blender into a web-based experience.

Design Intent and Aesthetic Direction

From the beginning, the goal was not to replicate Apple’s design language one-to-one, but rather to
understand why their interfaces feel refined and intentional. Apple’s product pages rely heavily on
restraint. Motion is used sparingly, typography is deliberate, and every interaction serves a purpose.
| aimed to mirror this philosophy by keeping the interface minimal and allowing the product itself to
remain the focal point throughout the experience.

Whitespace played a significant role in achieving this. Instead of overwhelming the user with dense
information, content is introduced gradually through scroll interactions and subtle transitions. This
pacing creates a sense of progression and encourages exploration without feeling forced.

Animation and Rendering Pipeline

Once the asset was prepared, | focused on crafting a smooth and controlled animation inside
Blender. Instead of relying on real-time 3D rendering for every interaction, | opted to render a high-
quality image sequence that could be mapped to scroll position on the web. This approach offered
two major advantages: consistent visual fidelity and improved performance across devices.

Lighting was treated as a first-class component of the animation. Subtle highlights and controlled
reflections were used to emphasize form without distracting from the overall composition. Each
frame was rendered with consistency in mind, ensuring that transitions between frames felt
seamless when scrubbed through during scrolling.

Web Implementation and Interaction Design

On the web side, the rendered image sequence was integrated using a canvas-based scroll system.
As the user scrolls, the page calculates scroll progress and maps it directly to a frame index within
the animation. This creates the illusion of real-time motion while maintaining full control over
performance and pacing.

In addition to the scroll-driven animation, | introduced an interactive feature layer that allows users
to toggle contextual annotations anchored to the 3D model. These callouts remain spatially
attached to specific parts of the product even as the model rotates, reinforcing the relationship
between interaction and physical form. This decision replaced an earlier concept involving camera
movement, as it provided clearer user control and better aligned with the overall UX goals.



Challenges and Key Takeaways

One of the most challenging aspects of this project was balancing visual ambition with technical
simplicity. It was easy to overcomplicate interactions or add unnecessary motion, but doing so
often detracted from the clarity of the experience. Through iteration, | learned the importance of
removing features that did not directly serve the narrative or usability of the page.

Perhaps the most valuable takeaway from Project: AP4 was the realization that strong user
experiences are often the result of thoughtful constraints. By focusing on a familiar product and a
limited set of interactions, | was able to dive deeper into the nuances of motion, pacing, and
presentation rather than spreading my attention too thin.
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