
Interactive LED Matrix
INSO 4151 - Capstone Project

Marianyelis Jimenez Mercedes 
Irsaris Pérez Rodríguez 
Jandel Rodríguez Vázquez 
Edimar Valentín Kery 

Team:



● Student communities need better ways to share updates, events, and opportunities

○ Traditional methods (emails, flyers, whiteboards) are static and often overlooked

○ TV signage is dynamic but energy-intensive and space-demanding

● IEEE CS UPRM Student Branch seeks a compact, energy-efficient, interactive platform

○ Our system enables real-time content updates and member participation

PROBLEM STATEMENT



OBJECTIVES

Hardware Backend

Web App

Admin Portal

Queue System

Configure an internet-connected single-board computer 
with two 64x32 RGB LED panels; ensure synchronized 

display of test images with no visual errors

Deploy a user-friendly web app for uploading, 
previewing, and queuing designs; ensure cross-browser 

compatibility

Build a robust image-handling backend supporting 50 
images/week and 80%+ approval rate; test with 10 

diverse edge-case images for reliability.

Provide admin tools for user management and queue editing.

Implement a display scheduler to manage panel content 
timing accurately; test with 5+ designs to ensure 

smooth, error-free operation.



SOLUTION
APPROACH 



Solution

Approach

Architecture
How does RGBoard work?



Solution Approach: Hardware

● 64x32 LED Matrix - 5mm Pitch
● Raspberry Pi 4 Model B 8GB
● 5V 10A Switching Power Supply
● Adafruit RGB Matrix HAT
● GPIO Ribbon Cable 2x8
● RGB Matrix Panel Drive Board
● rpi-rgb-led-matrix library

How does RGBoard start?

Items needed:



How does RGBoard 
connect with itself?

Solution Approach: Backend



Solution Approach: Frontend
How does the User 

connect with RGBoard?



RESULTS



Results: Hardware

(x10 sped up)



Results: Queue System



Results: Queue System



Results: Backend



Results: Backend



Results: Web Application



Results: Admin Portal



CONCLUSION

● A fully integrated system was achieved that connects a single board computer 
with an LED board that the user is able to interact with and see change.

● The results prove the stability and engagement of the system

● Future Work:
○ Memory Upgrade
○ Search and/or filter features for images
○ Advanced Image Editor
○ Backup and Recovery System



DEMO



Q & A
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