
 

MUVIB: Music and Vibration
 
 

Abstract 
The idea behind this design is to create a design with 
which it is possible to change the perception that the 
individual has with music, changing therefore their 
relationship with it. The result is a product of the 
category design for all, to be used by both deaf and 
able-bodied individuals without difference. MUVIB is 
composed of two mutually connected bracelets that 
allow music to transform into vibration. To the able 
bodied, the interaction with the sound, and in our 
particular case with a particular type of sound, music as 
can be of various nature. For the deaf the concept 
changes, while this diverse ability does not allow them 

to enjoy all the physical and mental benefits that music 
put in place. For all these reasons we decided to work 
on this issue, thinking of a device that could flatten this 
difference in perception, placing both targets on a level 
field. Thanks to MUVIB the hearing and the deaf will be 
able to benefit from the effects that these two vibrators 
bracelets bring the entire body, creating different 
situations where come into play factors such as 
pleasure, relaxation and adrenaline. MUVIB is an open 
source project created with components readily 
available on the market, in order to allow everyone the 
reconstruction. In this way, the end user is involved in 
the production of the product, excluding the need ‘to 
have a company producing and multiplying the 
possibility’ for the dissemination of the product. 
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Introduction 
Hearing is the sense that it contributes to the formation 
of the first relational ties and allows the construction of 
the emotional realm, thus the formation of individual 
emotions. The communication between hearing people 
is based on verbal content and on paraverbal aspects 
such as intonation, emphasis, inflections, and 
evocations. Deafness inhibits access to paraverbal 
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aspects of communication and does not allow in certain 
situations to grasp the communicative intent of the 
interlocutor or the source itself. This lack of paraverbal 
prevents the establishment of contact leaving 
communication often cold and emotionless. This 
situation also creates a problem in relational 
interlocutor hearing, due to the lack of feedback not 
establishing fluid communication. Based upon these 
considerations, we decided to work on the theme of 
sound. Our guiding principle was to design a product 
that follows the concept of Design for All. Working in 
the Design for All framework means designing products 
and services available in an autonomous manner to 
people with diverse needs and abilities. It involves 
human diversity in the design process, without having 
to give up pure design principles. Our overall goal is to 
place hearing and sensory touch both on the same 
plane.  

RESEARCH  
Sound is a physical phenomenon that stimulates the 
sense of hearing caused by the rapid movement 
(vibration) of a physical body. This vibration is a form 
of energy in some way comparable to light or 
electricity. Sounds are simply waves created by 
vibrations resonating in thousands of directions. 
Commonly, we tend to connect the sound of something 
pleasant to a comprehensible word, while the sound of 
something annoying is discarded as noise. Thus sound 
is classifiable in two acoustic sets and there is a definite 
difference (objective) between sound and noise, which 
is based on vibration analysis: if the vibrations are 
regular (equal to one another we have a sound; if they 
are irregular (uneven among them) we have a noise. 
Sound is transmitted in waves; sound waves propagate 
in both air and other elements. Every sound has a 

height; in musical language the height of the sound 
depends on the frequency, the speed of the vibrations 
given a time constant (one second) , the more 
numerous they are, the more acute is the sound. In the 
language of Musical pitch, sounds is represented by 
musical notes. Music: Effects and benefits Most 
everyone listens to music, in any room we can hear 
Music or sounds that remind us certain circumstances. 
This is applicable to all ages and influences heart rate, 
blood pressure, breathing, level of certain hormones in 
particular that of the stress, and endorphins. For 
example, at the physical level, music was found to 
improve the functions of the immune system with an 
increase in both lymphocytes and immunoglobulin. At 
other levels, it has been discovered that music reduces 
the levels of stress and levels of cortisol (the stress 
hormone). But not only that, music was most effective 
in promoting the production of the hormone oxytocin, 
the hormone of love, happiness or contentment. Music 
also becomes a key factor to try an adrenaline rush. 
Play music and follow the fast pace really gives you an 
adrenaline rush strong. You just have to “feel” Music 
and what you transmit, whether it is sound or even a 
vibration. Instead to a mental level, Music finds its best 
support in in the human mind. Mind and music are in 
fact closely related to each other, both because Music 
can be appreciated thanks to the activation of certain 
neural circuits, and also because listening to music 
affects cognitive development. Musical mind develops 
through two processes: acculturation and education 
intentional. Acculturation refers to the meeting between 
the capabilities present from birth and sound stimuli 
from the environment. Musical education instead 
regards the educational paths that are undertaken to 
develop the skills and capabilities of individuals and the 
need for a conscious effort on the part of the latter. 
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Deaf people find a known world, a memory woven into 
the body when the data are again certain stimuli. We 
decided to use the vibrations to lead people toward a 
world that believed lost. The human body is composed 
of a set of different vibrational frequencies, an 
orchestra that plays the melody of our lives! Mostly 
these sounds are not audible in the threshold on the 
physical level but subtle perceptions can help us in this 
regard. Our bodies are therefore also the tools of our 
body, and should always be in resonance between 
them. Being ourselves a vibration we live immersed in 
an ocean of vibrations that guides us towards the 
development and discovery of our true essence. 
Through deep listening sound, our body has the 
capacity to align himself at the right frequency of 
nature, otherwise called harmonic frequency, and thus 
regain its natural wellness. What we aim through our 
product is making sure that even the deaf are able to 
find this well-being, they can feel an emotion through 
vibratory stimulation, to feel that they are not alone in 
all that silence. 

  
Figure 1. Sensitive points  

The human body has many sensitive points with most 
being commonly known to all. The point chosen to 
place our product, and therefore considered best, both 
as a matter of practicality, and both from the point of 
view of sensitivity was the wrist. The latter, presenting 
numerous blood vessels to the surface and being a 
crossroads of many nerves is extremely sensitive to 
vibration. It will be all over the body to benefit from 
these vibrations, thanks to the special engines that will 
act on specific parts of the wrist deemed to be related 
to the whole organism. (Figure 1).  

PROJECT  

 

Figure 2, Bracelet Rendering  

Individual bracelets are made of conductive fabric, 
dependent on each other to function, on which we find 
a outer shell of the size of 50x50x15. In order to 
function at its best, the MUVIB needs to be close to 
wrist of the individual. For this reason MUVIB will have 
only one size, adjusting tack will in fact be customized, 
according to the diameter of the wrist. The vibrating 
motors during this process of customization will not 
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lose their grip, being applied centrally, in such a way to 
allow also the right stimulation of the sensitive points of 
the wrist. The electrical connection of the motors with 
power is supplied via the conductive fabric 

 
Figure 3 Ignition  
The two devices must be turned on both to be able to 
connect with the app control. For this reason we have 
placed the two buttons simultaneously allowing the 
power through a single gesture of overlapping of two 
bracelets. We decided to use this method to avoid 
creating unpleasant situations in the event that it is 
accidentally turned on one bracelet, in fact, the 
operation of one depends directly on the other hand, 
pressing them both then only the device turns on. 
Interfacing 
The ignition device requires Bluetooth activation, 
thanks to which you can synchronize with your 
smartphone to the bracelets. (Figure 4) Thanks to the 
application MUVIB APP, the user will be able to upload 

songs and playlists choices, which will then be 
converted into recognizable sketch for the Arduino 
inside the device, which will return in the form of 
vibration sketch received. 

  

Figure 4. Bluetooth Communication  
At the beginning of each song we have the exchange of 
data package. Since the devices do not work 
simultaneously, but in parallel, in the Arduino sketch 
will already be present all the data regarding the 
vibration and synchronization of time, allowing Music to 
the vibration and leaving at the same time.  
 

Operation of vibration  
The conversion of Music in vibration is based on a 
fundamental characteristic of the sound: the intensity. 
The application transforms the intensity of Music in 
vibrational intensity, following the principle of the 
stereo sound, used for example in the headphones and 
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speakers that we use every day, that explains why the 
need to have two bracelets, right (R) and left (L). 

Figure 5.  Stereo  
Shutdown  
The shutdown MUVIB can occur in two distinct ways: 
The first is when the application is no longer 
communicating with the bracelets, then does not 
receive more commands to be executed, leading to the 
shutdown of the devices. The second instead follows 
the same principle of ignition, thus takes place by 
superimposing the two bracelets. By the fact that they 
work in parallel, I can also decide to stop the vibration 
and continue to have only the audio or vice versa.  

 

Figure 6. Assembly 

Internal components MUVIB bracelets are composed of 
6 different elements communicating with each other: - 
Polymer Lithium Ion Battery - 400mAh – Dimensions: 5 
x 25 x 35mm: a very small, extremely light weight 
battery based on the new Polymer Lithium Ion 
chemistry. - Blend Micro – Dimensions: 43.6 x 18.4 x 
4.3mm: first integrated developement board, we have 
“blend”ed Arduino with Bluetooth 4.0 Low Energy (aka 
BLE or Bluetooth Smart) into a single board. - Li-po 
Rider - Dimensions: 47 x 37.5 x 6.6mm: a power 
module with Lipo battery charge management and 
boost circuit designed for MCU projects with standard 
USB output interface. - Vibration Motor (x2)- – 
Dimensions:10 x 3.5mm: a vibration motor! This itty-
bitty, shaftless vibratory motor is perfect for non-
audible indicators. - Mini Push Button Switch – 
Dimensions: 6 x 6 x 10.5mm: these Miniature Single 
Pole Single Throw switches have a good click to them 
and are breadboard friendly - USB Mini-B SMD 
Connector – Dimensions: 9.9 x 9.2 x 4.9mm: a 5-pin 
Mini-B surface mount connector commonly found in 
MP3 players, thanks to which you can recharge the 
device. All these elements are connected to each other 
and allow the work of the device.  

 

SCENARIO 
Running, Studying, Relaxing 
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CONCLUSION  
Through this project we have tried to create a device 
capable of flattening the perceptual differences in 
auditory processing of music between the two target 
groups, allowing normal people to expand their sensory 
experience and the deaf to fill the void left by their 
handicap, thanks to the vibrational experience offered 
by the two bracelets. The product is also based on 
open-source project, which allows the end user of built 
his device, greatly increases the value of MUVIB. 
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