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ABSTRACT & PROJECT GOALS

This project was part of the 
Software Design class at Olin 
College of Engineering. The 
goal was to create a physical 
visualization out of LEDs given 
a song or sound clip. To do 
this we used python to manip-
ulate sound �les in a mathe-
matical space, then output 
them to be represented on in-
dividually addressable led strips 
controlled with a Raspberry Pi 
processor.

CODE STRUCTURE & FLOW

Our code 
is broken 
up into 
t h r e e 
m a i n 
parts. The 

FFT, or Fast Fourier Transform, 
brings the sound �le from an 
audio domain to a time/fre-
quency domain, allowing it to 
be analyzed mathematically 
and exported as a sequence of 
values corresponding to how 
many LEDs should be lit up. 
From there it moves into the 
visualization program that 
inputs those values and maps 
them to individual LEDs for 
exporting to the hardware. The 
user is able to control which 
song is played through the GUI 
(Graphical User Interface) 
hosted on the Pi.

Paige Pfenninger | Ariana Olson | Harper Owen

AV_FFT.py

Main()

AV_LED.py

GUI
RemapInterval()

AnimateLEDs()

UML DIAGRAM

DESIGN OVERVIEW/ SPECS

RESULTS & APPLICATIONS

We reached all of our learning 
goals over the course of this 
project. The GUI was func-
tional, we implemented color 
modulation, and the sculpture 
was a real time music player 
& visualizer. Future work may 
include using libraries to map 
color to frequency, mood, 
tempo, or beat of the song. 
Implementing live music anal-
ysis is another avenue of 
future work. 

The applications of this 
sculpture are mainly educa-
tional. It could be used to 
show the di�erence between 
di�erent styles of music or 
certain aspects of songs 
(such as the chorus, bridge, 
and verses). It could also po-
tentially be used as a tool to 
analyze the frequencies of 
various types of human con-
versation such as speeches or 
public conversations.
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