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Abstract—The conventional practice for playing the music is having the expensive and bulky musical instrument physically 
and carrying it them wherever the user wishes to play it. Adding to the ease of the musicians, a new system enabling the user 
to play the musical instruments virtually using a data glove as an interface through the computer system is developed. The 
developed system can be defined as an interface between human and the computer system to play various musical 
instruments using the developed data glove. The main components used in the system are the data glove, transceiver system 
and the music generation system. The data glove is the basic input device to the system and is made with the help of flex 
resistors which help in tracking the gestures made by user. These gestures are used to play various musical instruments with 
the help of the music generation system. The music generation system receives the triggered signal produced by the data 
glove which is used to play the pre-defined musical note of the instrument. The developed system will be able to play 
various musical instruments with the help of existing MIDI notes of the musical instruments. 
With implementation of such a technology, an user will not only be using the musical instruments efficiently but will also 
make the process of learning, playing and modifying sound easier to the user. 
 
Index Terms— Musical Instruments, Data Glove, Virtual Space. 
 
 
I. INTRODUCTION 
 
Music is the rhythmic composition of sound. The 
traditional method to generate music has been of 
using various musical instruments which can be 
categorized as aerophones (wind instruments), 
chordophones (string instruments), idiophones (self 
sounding instruments) and membranophones 
(Membrane instruments). After the usage of these 
traditional musical instruments, came an age of 
electrical sound generation. Many electronic musical 
instruments were used in the 20th century. The further 
advancement has lead to the development of 
computer based musical instruments played using the 
keyboard. The most famous type of conduction of 
musical instruments is by the musical instruments 
applications in the present smart phones. But while in 
this modification to music generation, the user has 
lost the feel and importance of playing the musical 
instruments. Hence a need to develop a system which 
could play the musical instruments the way they were 
played using the new age music technology was seen. 
A better system than the old physical instruments 
using the technology was to be made. The research 
for such a technology, lead us to the virtual musical 
instruments functioning using a data glove. 
In this paper, “Data glove controlled virtual musical 
instruments”, a system is developed for creating an 
innovative way to play musical instruments. A new 
human computer interface that is the data glove to 
recognize human gestures and generate music using 
the gestures made has been used. The user using this 
system will be able to play various musical 
instruments with the help of a data glove virtually. 
The basic hardware component used as an input to 
the system is the data glove. The data glove is an 
interface device between the computer and the user. It 
is designed to give us the values of gestures of the 

users hand in the virtual space. These values can be 
used to perform various operations, like using the 
data glove as mouse. Using these values, the 
developed system is used to play musical instruments 
virtually by calibrating the data glove. The main input 
to the system is the gestures made by human hand. 
These gestures made by user using the data glove will 
be further used to select the instrument to be played, 
play musical instruments and handle various sound 
related aspects such as volume, tone, pitch, rhythm 
etc. 
Earlier attempts to make a system to play musical 
instruments virtually include development of music 
glove by a musician Emogean Heap with a team of 
developers. This technology being new has been 
expensive and unknown for the basic users. Similar 
researches using various different techniques is in 
progress. Whereas the usage of data glove made of 
flex resister, used in this paper, has helped 
researchers to develop a system to play various 
musical instruments by a single person at a 
comparatively reasonable price than pre-existing 
system. 
Problem Definition: The problem revolves around 
virtually playing of musical instruments with the use 
of a Data Glove. Basic operations of selection of 
musical instrument and playing the selected musical 
instrument virtually with the use of data glove is to be 
done by the use of the developed system. Rhythmic 
playing of various musical instruments to generate 
music is the expected output from the system. 
 
II. REQUIREMENTS AND CHALLENGES 
 
Our main objective is to generate musical notes of 
various musical instruments in accordance with the 
users hand gestures. The main components used for 
the same are the data glove, transceiver system and 
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the music generation system. A data glove, a flex 
resistor based glove, is used to recognize the gestures 
made. This analog data generated by the data glove is 
recognized and translated by a microcontroller 
attached to the glove. The transceiver system 
transmits these signals from the microcontroller in the 
data glove to the system where music generation 
takes place. These signals are further used by music 
generation system to develop sound for music 
creation, using the pre stored MIDI notes of various 
musical instruments. 
 
III. SYSTEM DESIGN 

 
 This section discusses about the system design of the 
data glove controlled virtual musical instruments. The 
system is comprised of the following main blocks, a 
data glove, transceiver systems and the music 
generation system. System design also described the 
operational functioning of the whole system in detail. 
 
A. Data Glove 
The data glove system is made up of a simple data 
glove with a microcontroller circuit and transceiver 
unit. Here we have used a flex resistor based data 
glove to use as a virtual interface. The triggering 
resistors are placed on each finger of the glove. These 
resistors help to detect the motion giving the values 
of the bending of the user’s fingers. 
 

 
Fig.1. Flex bend Sensors 

 
Fig.1 depicts the flex bend resistors, which is 
designed to give us value of the key pressed by the 
users in the virtual space. An un-flexed sensor has a 
nominal resistance of the order of 10Kω. When the 
sensor is bent, its resistance goes on increasing 
gradually. The maximum amount of resistance is 
found to be around 160kΩ for a bending angle of 
120°.  
In the paper discussed the basic hardware component 
is the data glove. The data glove is an interface 
device between the computer and user. As shown in 
Figure. 2 the glove is worn in hand by the user. The 
flex bend resistors, which is designed to give us value 
of the key pressed by the users in the virtual space. 
The microcontroller connected to the glove processes 
these signals before transmitting them to the 
transceiver unit. 

 
Fig.2. Data Glove 

These values will be further be used to perform 
various operations like playing various musical 
instruments, as it was done using a mouse. The main 
input to our project is the various gestures made by 
the user using his hand. Using these gestures, the data 
glove will be further used to select the instruments to 
be played and play them. The data glove gets its data 
from the flex resistors and is given to the 
microcontroller system which is used by music 
generation system to generate music according to the 
gestures of user. The virtual musical instruments that 
can be played using the developed system are piano, 
guitar and drums.  

 
Fig.3. Fingers used in Data Glove for playing music and other 

functions 
 

The developed data glove has the flex resistors which 
will be used as follows. The system is developed on a 
five finger based playing system and two fingers for 
the controls. 
 
Table I. Corresponding function of the fingers of data glove. 

 
 
B. Transceiver System 
The transceiver system, as the name suggests, is used 
for communication between the data glove and the 
system. It is used to perform unidirectional 
communication. It transmits finger triggered signals 
from the data glove to the music generation system. 
The transceiver system can either be wired or 
wireless system.  Wired transmission uses RS232 
converter to transfer the data to music generation 
system. The RS232 converter is installed to data 
glove system and connected to microcontroller as 
shown in Fig.4.(a) 
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(a) 

 
(b) 

 
Fig.4. Transceiver System – 

(a) Wired Transmission 
(b) Wireless Transmission 

 
For wireless transmission, the data from the data 
glove is sent to the music generation system using the 
radio frequency (RF) transmitter. Whereas the system 
has a RF receiver to receive the data sent by the data 
glove. This wireless transmission helps making the 
data glove less bulky and easy to use. 
 
C. Music Generation System 
The music generation system is a system that 
analyzes the received triggering data from finger data 
glove system. The music generation system gets the 
triggering data from finger data glove system by 
using data transceiver system. The system has an API 
that performs data matching on the received data with 
the predefined musical notes. The data matching is 
done with the available database and the 
corresponding MIDI notes are played. The matching 
algorithm is an algorithm that matches the finger 
triggering input obtained from the finger data glove 
system to the predefined musical notes in order to 
play the musical instruments that have been stored in 
the music generation system. At the start of the 
matching algorithm, the finger triggering data is 
received by finger data glove system and then sent to 
musical generation system through data transceiver 
system in the converted letter form. Matching 
algorithm will match the received letters with the 
letters that have been predefined in the application 
program. An appropriate musical MIDI note will be 
played after a match is found. 
 

Table II. Various MIDI notes for corresponding octaves 

 

IV. FUNCTIONING OF THE SYSTEM 
 

The block diagram for the whole data glove system is 
shown in Fig.5. The data glove system is controlled 
by a programmable microcontroller, 89S52. Its inputs 
are connected to microcontroller  89S52. The extra 
pins are used for the switching among the developed 
various virtual musical instruments. The data glove 
system is powered using a 5V battery. The music 
generation system is a software which has an API that 
has been programmed to match the received inputs 
with the corresponding predefined musical stored 
notes. The transceiver unit is used for unidirectional 
communication from the data glove to the music 
generation system to send the triggering signals. 
When user bends the fingers, the micro controller 
receives the triggering signals. The triggered signals 
are then used for user interaction with the computer 
system.  
 

 
Fig.5. System Block Diagram 

 
These signals are used by the API for music 
instrument recognition and functioning. In the music 
generation API, the received signals from the data 
gloves transceiver system will invoke the API to 
display the user hand action and play the 
corresponding musical MIDI note of the decided 
musical instrument.  
The left hand data glove actions are intended for the 
controls of the system. The right hand fingers actions 
are used to play the musical instrument. Similarly, the 
left hand is used for controlling the system, with 
functions such as selection of the octave in which the 
instrument is to be played and selection of the 
instrument to be played. Various musical instruments 
have various MIDI notes, these notes are stored in 
database with the pattern of hand. When the user plays 
a particular instrument, the pattern matching algorithm 
is used to search the pattern n play the decided 
instrument, by playing the stored MIDI note. 
The complete procedure of the system can be depicted 
using the following algorithm.  
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Algorithm: 
 
Step 1: Start. 
Step 2: User wears the data glove and starts the 
system. 
Step 3:User makes hand gestures in order to control 

and play musical instruments. 
Step 4: The bend sensors notice the changes in the 

hand gestures and pass the signals to the 
microcontroller in the data glove. 

Step 5:The signals are then transmitted to the music 
generation system using the transceiver 
system. 

Step 6: In the music generation system, predefined 
MIDI sounds are stored for the particular 
instruments particular beat. This is checked 
using pattern checking of the gesture made 
and the stored data. 

Step 7: After the found stored beat, the music note is 
played to generate sound. 

Step 8: Synchronized functioning of the system will 
help generate music. 

Step 9: Stop. 
 
CONCLUSION 
 
In this paper, a simple glove-based virtual musical 
instrument system that can be used for of playing 
music has been presented. The presented virtual 
musical instrument gives musicians a great deal of 
freedom to play the musical instruments and assures 
the feel of playing the instruments in a virtual word. 
The recognition is based on the triggering finger 
elements and transmits data to the music generation 
system through transceiver system. Another 
advantage of the presented musical system is being 
able to work without using computer keyboard. It 
requires the finger data glove to trigger the virtual 
musical instruments. 
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