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Nighttime Tactile 

Music Player

This project was for a design

competition held by the

Philadelphia Museum of Art.

AMBI is a small, tactile music 

player that replaces phone-

based sleep sounds. Users move a 
magnetic metal ball between divots to 
select soundscapes, creating a unobtrusive 
way to wind down before sleep.
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The concept later shifted to a smoother 
interaction; a single metal ball that snaps into 
magnetic divots, letting users choose and 
adjust sounds through that unique interface.

Early versions explored how users 
might “select” sound physically 
rather than through a screen.

The first sketch model used discrete markers 
to represent different environments like city, 
forest, and storm.
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The prototype was SLA-printed and wired so the ball 
completed a circuit by bridging two pins. Tests 
confirmed the interaction felt intuitive to users, but 
they wanted clearer cues for which sound was active. 
These insights led to plans to make larger divots, 
visible engraving, and a smaller overall form for the 
next iteration.
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Our goal was to understand how people might use Procession 
in real work sessions. We expected users to struggle with how 
to engage with its functionality, but they actually struggled 
with what to prompt. Even informed participants used outside 
tools to decide what needed to be added to the canvas, 
rather than staying within the projected workspace.

Because Procession already included a natural language 
interface, we focused on how AI could make that interaction 
more useful. We explored features that could visualize prompts, 
summarize content, and generate timelines directly on the table, 
helping users see and shape their ideas in real time.
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AR/XR Design 
Client Project

This project was a collaboration 
with Spatial Pixel, exploring how AI 
and spatial computing could be 
applied in creative workspaces. Our 
team was tasked with identifying 
the “killer use cases” for their 
prototype system, Procession; a 
projection-based interface that 
responds to voice, gesture, and 
real-world context. I focused on 
user testing, design visualization, 
and proposing technical 
improvements to the interface.
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User testing and iteration led to a 
redesigned interface that made 
Procession feel more like a tool and less 
like a demo. We introduced a Spatial 
Library, a set of pre-built templates for 
brainstorming, mapping, and collaboration. 
The library let users share complete, 
ready-to-use modules, giving regular users 
a clear starting point and making the 
system easier to approach.



To help users decide what to create rather 
than how to prompt, we mocked up a 
visualization feature. These transformed 
sketches and text into visual scenes 
instantly, helping teams explore variations, 
summarize ideas, and make decisions 
faster together.

Demo Video
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To support smarter interactions, I offered a number of technical improvements 
to Spatial Pixel:



Live OCR: Used Tesseract plus a CLAHE + Otsu binarization pipeline to 
capture handwritten content from the workspace more reliably.

System Feedback: Proposed a simple o3-style feedback panel so users 
could see what the system was doing without cluttering the canvas.

Dynamic Generation: Used AI prompts to create timelines, maps, and 
summaries directly on the table so users could update content in real time.

Calibration: Designed a startup calibration flow with fiducial tags to keep 
the projector and camera aligned.

Custom Fighting 
Robot Final Project

Our final Mechatronics project focused 
on designing and building a compact 
fighting robot for a live multi-team 
competition. The goal was to create a 
fast, robust platform capable of 
autonomous wall-following, semi-
autonomous navigation using an IR 
tower, manual control, and reliable 
physical interaction with game elements.

BATTLEBOT
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The project began with hand sketches exploring overall form, drive 
configuration, and attack strategies. We chose a low, forward-
weighted chassis with a compact footprint and clear front 
interaction zone, establishing constraints around packaging and 
layout that guided subsequent prototypes.

I designed, soldered, and assembled all 
custom perfboard electronics for power 
distribution, motor control, sensing, and 
system interconnects. The boards worked 
as intended on first integration and 
supported a stable final system architecture.

We used an early assembled platform to validate 
driving behavior, sensor placement, and control 
strategies before committing to the final enclosure.
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The robot demonstrated reliable wall-following and stable manual 
control during testing and competition, with robustness 
prioritized over more complex autonomous behaviors. Final 
deliverables included a fully functional robot, detailed CAD 
drawings, electrical schematics, and embedded software.

Low-Cost Modular 
Finger Prosthetic

This project, completed for an open-ended 
biomechanics prompt, explored how 
prosthetic fingers could be made 
affordable and customizable using modular, 
3D-printed parts. The goal was to design a 
cable-driven prosthetic that anyone could 
fabricate at home for under one dollar per 
finger. Inspired by tendon-driven 
mechanisms, I modeled, printed, and 
tested multiple iterations to improve cost, 
comfort, and range of motion.
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The concept began with a tendon-driven finger inspired by 
biomechanical cable systems. I sketched, modeled, and 
printed early prototypes to test motion, tension routing, and 
ergonomics using off-the-shelf parts and basic 3D printing.
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The final prototype introduced 
improved joint geometry, 
stronger materials, and a 
simplified cable path. Using nylon 
string and rubber band 
tensioning, the prosthetic 
achieved a natural bending 
motion that closely mirrored a 
real finger. The full assembly cost 
under one dollar per unit to 
fabricate. Testing confirmed 
reliable actuation and easy repair, 
validating the modular approach 
for low-cost accessibility.

YAMAHAN’T
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Motorcycle Engine 
Thesis Project

A semester-long team project to 
design a complete motorcycle engine 
from first principles. Our team 
developed a flat-four internal 
combustion engine focused on 
balance, efficiency, and rider 
comfort.The flat-four layout was 
chosen to reduce vibration and off-
plane forces while maintaining 
mechanical simplicity. The final 
deliverable included a fully detailed 
CAD assembly, analysis, and 
technical documentation.
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I served as the team’s Design Specialist, 
focusing on the piston and crankshaft 
assemblies. I designed and detailed these 
components in CAD, resolving clearances, 
tolerances, and motion constraints across 
the full engine cycle.



Critical parts were validated using finite 
element analysis. Early stress failures in the 
piston head led to a redesigned geometry 
that reduced weight and improved safety 
factors under load.
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The final deliverable was a comprehensive 
technical report supported by a fully detailed CAD 
engine assembly with integrated analysis. While 
most of my work focused on the crankshaft, I also 
contributed significantly to the case and 
valvetrain. The project emphasized designing with 
analysis from the outset, using early FEA to guide 
tradeoffs between strength, weight, and 
manufacturability. Working within a large team 
highlighted how tightly coupled mechanical 
decisions are in complex systems, where changes 
to one component propagate throughout the 
design.

I design how people interact with 
physical and digital systems.
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