
Clara Abad, Valeria Capell, Oriol Castan, Roger López, Sandra 
Sibina, Cristina Urioste     CIC Batxillerats 

Drawing music 



2 
 

INDEX: 

 

1. Introduction…………………………………………………. page 3 

2. Materials and tools………………………………………….  page 5 

3. Procedures…………………………………………………… page 6 

4. Corpus Scientific……………………………………………   page 10 

5. Conclusions…………………………………………………   page 15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 
 

Introduction: 

The aim of this project is to be able to create drawings from music. Melody’s 

frequencies are capable of creating certain patterns, also known as “Chladni 

patterns” named after its discoverer Ernst Florens Friedrich Chladni, a well-

known German physicist and musician.  

 

To start the project, we will be creating an electric piano made mainly by an 

Arduino which will be connected to a speaker. On top of the speaker will be 

placed a metallic physic support in charge of creating the patterns, thanks to 

its capacity of receiving the wave sounds and its frequencies, with what it is 

possible to elaborate visually attractive patterns with elements such as sand 

or water. 

 

In order to produce these drawings, the speaker, which will be connected to 

the electronic piano, will have a metal plate on it which will also have a 

screwdriver and keys with the frequencies this screw will produce 

 

  Sand Chladni patterns’ 
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An example of a piano drawing music with sand in a Chladni 

pattern                                                                 

 

 

 

 

 

 

 

A homemade piano in which we have taken inspiration 

 

 

Video in which you can appreciate the Chladni patterns’ phenomenon: 

https://www.youtube.com/watch?v=Q3oItpVa9fs  

https://www.youtube.com/watch?v=Alq2w-DmICc  

 

 

https://www.youtube.com/watch?v=Q3oItpVa9fs
https://www.youtube.com/watch?v=Alq2w-DmICc
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Materials and tools: 

 

 

 

 

 

 

 

 

 

 

 

 

 

An image of the different materials we have used (all the materials 

are not included in this photograph). 

• Scotch tape 

• Sand 

• Metal plate 

• Speaker 

• Batteries 

• Cutter 

• Paint 

• Wood 

• Sandpaper 

• Wires 

 

• Arduino Uno 

• Breadboard 

• 8 Buttons 

• 8 ohm horn 

• 7 10k resistors 

• Wooden tongue 

depressor 

• Silicone 

• Glue gun 

• Foam board 

• Superglue 
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Procedures: 

• After having decided what our project would be about, we chose how 

many materials it would involve, 8 buttons and 2 breadboards among 

others. 

 

 

 

 

 

 

 

• The first thing we did concerning the programming part was to connect the 

buttons and the resistors to the breadboards. 

 

 

 

 

 

 

 

 

 

• Then we had connected the breadboards to the digital pin number 8 to the 

digital pin number 2 of the Arduino uno using the wires, and all the series 

buttons which followed the original pattern. 



7 
 

 

 

 

 

 

 

 

• Next, we had to connect the Arduino to the main laptop, program all the 

settings and finally, see if it had worked. 

 

 

 

 

 

 

 

 

• After that, we found a large speaker which complemented the project 

perfectly and we connect it to the breadboards.  
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• Afterwards, we had to create the base of the piano to put everything we 

had built before and be able to make it more aesthetic. For this process 

we used wood, silicone to build it up, and we retouched with black spray 

paint. 

 

 

 

 

 

 

 

 

• Finally, we would have to settle the metal plate on top of the speaker 

and lay the sand on and see if it works. However, we could not have 

enough time to try if its it works properly or not. 

 

Another important part of the project was programming the code in order to 

the speaker work properly. 

 

 

Diagram of the connections 
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The code we have used: 
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Scientific corpus: 

 

• Sound waves: 

Sound, a mechanical disturbance from a state of equilibrium that propagates 

through an elastic material medium. A purely subjective definition of sound is 

also possible, as that which is perceived by the ear, but such a definition is 

not particularly illuminating and is unduly restrictive, for it is useful to speak 

of sounds that cannot be heard by the human ear, such as those that are 

produced by dog whistles or by sound equipment. 

The study of sound should begin with the properties of sound waves. There 

are two basic types of wave, transverse and longitudinal, differentiated by the 

way in which the wave is propagated. In a transverse wave, such as the wave 

generated in a stretched rope when one end is wiggled back and forth, the 

motion that constitutes the wave is perpendicular, or transverse, to the 

direction (along the rope) in which the wave is moving. An important family 

of transverse waves is generated by electromagnetic sources such as light or 

radio, in which the electric and magnetic fields constituting the wave oscillate 

perpendicular to the direction of propagation. 

Sound propagates through air or other mediums as a longitudinal wave, in 

which the mechanical vibration constituting the wave occurs along the 

direction of propagation of the wave. A longitudinal wave can be created in a 

coiled spring by squeezing several of the turns together to form a compression 

and then releasing them, allowing the compression to travel the length of the 

spring. Air can be viewed as being composed of layers analogous to such coils, 



11 
 

with a sound wave propagating as layers of air “push” and “pull” at one 

another much like the compression moving down the spring. 

This distance is known as the wavelength of the sound, usually measured in 

metres and represented by λ. As the wave propagates through the air, one full 

wavelength takes a certain time period to pass a specific point in space; this 

period, represented by T, is usually measured in fractions of a second. In 

addition, during each one-second time interval, a certain number of 

wavelengths pass a point in space. Known as the frequency of the sound wave, 

the number of wavelengths passing per second is traditionally measured in 

hertz or kilohertz and is represented by f. 

 

• Electronic circuits: 

An electronic circuit is composed of individual electronic components, such as 

resistors, transistors, capacitors, inductors and diodes, connected by 

conductive wires or traces through which electric current can flow. To be 

referred to as electronic, rather than electrical, generally at least one active 

component must be present. The combination of components and wires allows 

various simple and complex operations to be performed: signals can be 

amplified, computations can be performed, and data can be moved from one 

place to another. 

Circuits can be constructed of discrete components connected by individual 

pieces of wire, but today it is much more common to create interconnections 

by photolithographic techniques on a laminated substrate (a printed circuit 

https://en.wikipedia.org/wiki/Electronic_component
https://en.wikipedia.org/wiki/Resistor
https://en.wikipedia.org/wiki/Transistor
https://en.wikipedia.org/wiki/Capacitor
https://en.wikipedia.org/wiki/Inductor
https://en.wikipedia.org/wiki/Diode
https://en.wikipedia.org/wiki/Wire
https://en.wikipedia.org/wiki/Conductive_trace
https://en.wikipedia.org/wiki/Electric_current
https://en.wikipedia.org/wiki/Active_component
https://en.wikipedia.org/wiki/Active_component
https://en.wikipedia.org/wiki/Substrate_(semiconductor)
https://en.wikipedia.org/wiki/Printed_circuit_board
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board or PCB) and solder the components to these interconnections to create 

a finished circuit. In an integrated circuit or IC, the components and 

interconnections are formed on the same substrate, typically a semiconductor 

such as doped silicon or (less commonly) gallium arsenide. 

An electronic circuit can usually be categorized as an analogue circuit, a 

digital circuit, or a mixed-signal circuit (a combination of analog circuits and 

digital circuits). The most widely used semiconductor device in electronic 

circuits is the MOSFET (metal-oxide-semiconductor field-effect transistor). 

 

• Programming Arduino: 

Computer programming is the process of designing and building an executable 

computer program to accomplish a specific computing result or to perform a 

specific task. Programming involves tasks such as: analysis, generating 

algorithms, profiling algorithms' accuracy and resource consumption, and the 

implementation of algorithms in a chosen programming language (commonly 

referred to as coding). The source code of a program is written in one or 

more languages that are intelligible to programmers, rather than machine code, 

which is directly executed by the central processing unit. The purpose of 

programming is to find a sequence of instructions that will automate the 

performance of a task (which can be as complex as an operating system) on a 

computer, often for solving a given problem.  

To do our circuit we will use Arduino which is an open-source platform and it 

is quite easy to use it. Arduino is able to read inputs, like a light sensor, and 

https://en.wikipedia.org/wiki/Printed_circuit_board
https://en.wikipedia.org/wiki/Solder
https://en.wikipedia.org/wiki/Integrated_circuit
https://en.wikipedia.org/wiki/Semiconductor
https://en.wikipedia.org/wiki/Silicon
https://en.wikipedia.org/wiki/Gallium_arsenide
https://en.wikipedia.org/wiki/Analog_circuit
https://en.wikipedia.org/wiki/Digital_circuit
https://en.wikipedia.org/wiki/Semiconductor_device
https://en.wikipedia.org/wiki/MOSFET
https://en.wikipedia.org/wiki/Field-effect_transistor
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turn it into outputs, activating a motor. However, to do so you need to 

programme. Nevertheless, thanks to its simple and accessible user experience, 

Arduino has been used in thousands of different projects and applications. 

The Arduino software is easy-to-use for beginners, yet flexible enough for 

advanced users. Teachers and students use it to build thanks to its’ low cost. 

In addition, we will also use a breadboard, which is a simple device designed 

to let you create circuits without the need for soldering. They come in various 

sizes, and the design can vary. 

Our circuit will also include resistors, a passive two-terminal electrical 

component that implements electrical resistance as a circuit element. In 

electronic circuits, resistors are used to reduce current flow, adjust signal 

levels, to divide voltages. 

Finally, our circuit will be connected to a speaker which is a device that gives 

vocal commands (it emits sound waves) to a software programme. 

 

• Fluids dynamics: 

It is considered a fluid any material cannot sustain tangential, or shearing, 

force when at rest and that undergoes a continuous change in shape when 

subjected. This continuous and irrecoverable change of position of one part 

of the material relative to another part when under shear stress constitutes 

flow, a characteristic property of fluids. In contrast, the shearing forces within 

an elastic solid, held in a twisted or flexed position, are maintained; the solid 

undergoes no flow and can spring back to its original shape. (See deformation 

https://www.britannica.com/science/shear-stress
https://www.merriam-webster.com/dictionary/constitutes
https://www.britannica.com/science/fluid-flow
https://www.britannica.com/science/solid-state-of-matter
https://www.britannica.com/science/deformation-mechanics


14 
 

and flow.) Compressed fluids can spring back to their original shape, too, but 

while compression is maintained, the forces within the fluid and between the 

fluid and the container are not shear forces. The fluid exerts an outward 

pressure, called hydrostatic pressure, that is everywhere perpendicular to the 

surface of the container. 

  

Viscosity→ resistance of a fluid (liquid or gas) to a change in shape, or 

movement of neighbouring portions relative to one another. Viscosity denotes 

opposition to flow. The reciprocal of the viscosity is called the fluidity, a 

measure of the ease of flow. Molasses, for example, has a greater viscosity 

than water. 

 

Density→ mass of a unit volume of a material substance. The formula for 

density is d = M/V, where d is density, M is mass, and V is volume. Density 

is commonly expressed in units of grams per cubic centimetre. 

 

 

 

 

 

 

https://www.britannica.com/science/deformation-mechanics
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Conclusion: 

To sum up, it is a great idea to carry out, but we have had to face some 

problems which we did not think about in the first place, for example, the 

compilation of all materials has been a real inconvenience. The mechanism of 

getting everything we needed has been pretty challenging mostly because of 

the precision required, it is not only a unique piece but only it can be a 

disturbing process to obtain it. 

Moreover, we have had to come up with the piano’s skeleton after having 

picked up the Arduino’s size and measurements for all wires, buttons and 

resistors, which may have complicated the process because of the volume 

necessary of all the gadgets opposing to the plain keyboard. 

 

Here there are some 
final images of the 
result of our project. 
We are so proud of 
our success 


