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Abstract— There are numerous ways in which 

humans can interact with PC. Among them the 

conventional mouse is being used as the 

standard for more than 35 years. But there are 

countless curtailment with the conventional 

mouse. An alternative solution has been 

purposed to overcome the limitations for the 

current scenario. Our proposal designed a 

wearable glove mouse which will work as an 

alternative to conventional mouse. The 

prototype is more efficient and helpful to 

disabled people and it focusses more on the step 

taken to prevent carpal tunnel syndrome. The 

disease is becoming very common nowadays as 

most of the population is engaged in computer 

work by some means. The design of the glove 

mouse is divide two segments. After detecting 

the position of the hand using the accelerometer 

sensor and the movement detection of our 

fingers using the flex sensors, the first segment 

senses the analog signals and carry them to 

microcontroller unit. In the second segment, the 

analog signals are converted into digital ones by 

MCU and carried to PC where output is shown 

in the form of clicks, drag and drop. The sensors 

readings can be viewed in the serial monitor of 

Arduino IDE for better understanding and 

functioning of purposed wearable glove mouse. 

 

I. INTRODUCTION 

The new age PC innovation is extending and 

encompassing people and PCs conveying as 

normally as a human with different people. The 

main problem with the conventional mouse is that 

it needs a flat surface to operate. It doesn't enable a 

client to work a PC with comfort. Additionally, 

individuals with serious handicaps likewise think 

that its hard to work a PC with a standard mouse. 

Along these lines, the main idea of this task was to 

defeat the deficiencies of the conventional mouse. 

Due to the manipulation of a mouse for a long span 

of time, numbness and tingling start's happening in 

the thumb, index finger, middle finger and the 

thumb side of the ring finger and pain may extend 

up to the arm [1]. It usually begins in adulthood 

and more commonly affected people are those who 

use computers for a long stretch of time.  
Nowadays keyboard and mouse has become a 

necessity for corporate world due to which most of  

the people have reported a continuous pain in inner 

ring of their hand. This weakness leads to 

CTS(carpal tunnel syndrome) is a condition due to 

pressure caused on the median nerve as it travels 

through the arm and reaches the wrist by the 

passage known as carpal tunnel [2] [3].  

A survey by NIOSH showed that 2/3rd of the 5 

million carpel tunnel cases in the US, in 2010 were 

related to work. So to prevent CTS an option for 

the conventional mouse is a wearable Glove mouse. 

This gadget doesn't require a flat surface for its 

working, enables the client to connect with a PC by 

using his hand and client can work the framework 

from a reasonable separation [4]. This gadget 

likewise enhances the living quality of individuals 

with extreme fleshy inabilities by giving same 

control tantamount to what is accessible to ordinary 

individuals while using a mouse.  

The gadget can likewise be utilized by ordinary 

individuals as it is a reasonable gadget. The client 

can likewise perform different actions on this 

wearable mouse. This paper is separated in 

different segments. Area one presents the subject 

and its target. Segment two incorporates the 

technique and the essential thought of framework 

plan, different segments, working of the setup. At 

that point in next area general design of the 

framework is secured. In the fourth segment, point 

by point usage configuration is secured with the 

Hardware and Software plan.  

At last, the closure is formed and coming 

viewpoints alongside its applications are talked 

about.  

II. BACKGROUND  

The Virtual Mouse depends on following the 

development of a finger is introduced. A technique 

to actualize virtual mouse through machine vision 

are proposed and learned about the hand signals, 

for example, utilization of forefinger for cursor 

development and edge between pointer and 

thumb for clicking occasions. A tick of the 

mouse catch was executed by characterizing a 

screen with the end goal that a tick happened 

when a user’s hand ignored the district.  
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The research on every one of the parameters of our 

task and discovered that IR laser which we were 

assumes to utilize, will be hurtful to people so we 

have discovered interchange for it by utilizing 

sensor glove. On alluding numerous destinations 

we became acquainted with additional about sensor 

glove and systems to actualize it. Those methods 

were concluded [5] [6].  

Utilizing information glove is a superior thought 

over camera as the client has adaptability of 

moving around openly inside a span restricted by 

the scope of remote network. The glove is 

associated with a PC, not at all like the camera 

where the client needs to remain in position before 

the camera. The impact of light, electric or 

attractive fields or some other unsettling influence 

does not influence the execution of the glove. The 

movement of an information glove is a standout 

amongst the most regularly utilized advancements 

for motion based human-PC interfaces. The 

movement information glove encourages clients to 

interface with the virtual world, and fills in as an 

info gadget in non- verbal human PC collaboration 

[7] [8]. Movement information glove is fabricated 

by connecting optical markers onto a modest 

customer glove and utilising an optical movement 

catching framework for movement investigation. 

 

 

 

III.  GLOVE MOUSE FRAMEWORK 

Analysis has been completed with various kinds of 

MCUs, tilt sensors and remote controls. The target 

of this venture was to make a cheap 

gadget.Working of glove mouse will be divided in 

two parts. First part comprises of 3 direction 

accelerometer to gauge hand introduction. Second 

part comprises of microcontroller ArduinoLeanardo 

and flex sensors mounted on first and center finger 

of a glove for correspondence. as appeared in 

figure1.The communication between the first part 

and the PC will be done via USB. The user will use 

the second part as the glove mouse.  

This wearable unit will comprise of flex sensors 

mounted on glove and center finger for clicks drag 

and drop, axis detecting device accelerometer over 

the glove for detecting the movement and getting 

the heading of movement. Afterwards the 

microcontroller will convert movementsi.e analog 

signals to digital signals. The ADXL335 peruses 

the tilt of every direction and yields each as a 

analog voltage. Flex sensors are utilized for 

empowering and handicapping the mouse.  

My iteration carries Arduino Leonardo 

microcontroller based on ATmega32, 3-axis 

accelerometer ADXL335 and flex sensors. Flex 

sensors will detect the movement of index and 

middle finger to perform left and right click 

respectively. Flex Sensors will also be used to 

perform the drop and drag function as done by 

conventional mouse.  

ADXL335 is a pocket friendly 3 axis accelerometer 

that works well in collaboration with 

microcontroller Leonardo. Accelerometer will find 

the position of our hand. It will show the position 

of our hand in all three directions i.e x, y, z axis 

considering relaxed position to be origin. Now 

movement detected by flex sensors and position 

detected by accelerometer will be sent to 

microcontroller in the form of analog signals. 

Hereafter microcontroller will convert the analog 

signals to digital signals. Those signals will be 

further sent to PC for processing purpose. The 

digital signals received by PC will again be 

converted into analog shown in the form of clicks, 

drag and drop.If user wants to perform right/left 

click on the mouse, user will flex his fingers.  

 

 

 

Fig. 1 Overview of the system 
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IV. ARCHITECTURE OF THE HAND 

TRACKING TOOL 

A. Accelerometer  
Accelerometer ADXL335 has 5 pins out of which 3 

are axis to get analog input from x,y and z direction 

by detecting the 

Yaw-Pitch-Roll(ψ-θ-φ) ( 1 ) 

movement of hand , 4th pin is used for grounding 

and 5th pin to supply maximum of 5V. Its working 

is based on Yaw, Roll and Pitch concept.  

acc_x=lg*sinθ*cosɸ( 2 ) 

acc _y = -lg * sinθ* sinɸ(3) 

acc_z = lg * cosθ(4)  

acc_y/acc_x = -tanɸ(5)  

Development of wrist causes dynamic increasing 

speed and produces voltage changes. This perusing 

is given to Arduino Leonardo. 

tanΦxyz = (Gpy / Gpz)( 6 ) 

tanθxyz  =  (-Gpx / √G²py + G²pz)( 7 ) 

 
B.FlexSensors  
They are utilized to perform left click, right click, 

drop and drag. This data about the click will be 

given to microcontroller. 

C.Microcontroller  
The movement of fingers detected by flex sensors 

and the position of hand found by the 

accelerometer will be in the from f analog signals. 

Microcontroller will convert analog signals  
to digital ones. MCU here used is leonardo which is 

based on ATmega32u4 available with USB HID 

capabilities. It is more cheaper than UNO too.  

D.TranslationSoftware 
The software used is arduino IDE (contains a text 

editor for writing code, a message area, a text 

console, a toolbar with buttons for common 

functions and a series of menus). It connects to the 

arduino hardware to upload programs and 

communicate with them. The output will be shown 

in the serial monitor in terms of readings from all 

the sensors used.  

E.PC  
Computer is connected to the whole circuitry of the 

glove mouse via USB cable. Final display will be 

on the desktop screen as done by conventional 

mouses.  

V. IMPLEMENTATION 

Implementation of the project will be done in two 

halves. One is software design and the other is 

hardware prototype  

A.HardwarePrototype 
The mouse is designed in such a way that glove 

will be worn in Right Hand by the user. There are 

two modes of working and they are Normal Mode 

and Handshake Mode shown below. For this 

project our glove mouse will be working in normal 

mode because in that mode we choose x-y plane to 

perform functions of a mouse. Handshake mode is 

Fig 2 Architecture of wearable device 
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generally preferred for gaming purpose as it works 

in x-z plane. Now we will mount accelerometer of 

dimensions 21mm x 16mm on the palm of glove, 

mini breadboard of dimensions 53mm x 68mm and 

Leonardo of same dimensions will be mounted on 

upper face of the glove. The flex sensors will be 

fixed above index and middle finger.  

The input from accelerometer of all 3 directions is 

given to MCU by connecting x, y and z port of 

accelerometer to A2, A3 and A4 ports of Leonardo 

using female to female jumper wires. Here A0 to 

A9 pins available in MCU are for taking analog 

inputs. Now similarly take analog inputs from flex 

sensors by connecting to A0 and A1 pin of MCU. 

Now providing the power of maximum 5 volt to 

both flex sensors and also to ADXL335 by 

connecting its VCC pin to 5V pin of MCU. Now 

for grounding connect leftover pin of flex sensors 

to GND pin of MCU and same goes for 

accelerometer. Excess elements like capacitors and 

resistors can be used if required to maintain the 

minimum voltage supply. 

 

 

 

B.SoftwarePrototype 
Software used will be Arduino IDE. The base 

language is C. After the completion of hardware 

design,the conversion of analog to digital signals 

take place inside the MCU and afterwards the 

communication between hardware and pc is done 

through software Arduino IDE via USB cable 

andparallely PC will provide power to hardware 

part. Now we will import mouse library in text 

editor of Arduino IDE. Initialisation of analog pins, 

output from both the sensors,  

 

 

 

 

 

 

 

threshold value resting, position of our mouse will 

be done. After the initialisation, readings from both 

the sensors will be mapped. Now conditional loop 

will be applied to check right click, left click , drop 

and drag. After the completion of the coding part 

we can check our output in terms of readings from 

both the sensors in serial monitor and clicks 

happening in our desktop screen.  

VI. RESULT 

If this prototype is used by the people who are 

suffering 

from CTS then 

a total of 

2% decrease is 

expected 

in the total 

population 

of people 

suffering 

from carpel 

tunnel 

syndrome.  

VII.  

FUTURE 

WORK 

1. If we apply handshake mode instead of normal 

mode in our circuitry then it can be used for 

point and shoot games exclusively.  

2. Circuitry can be fixed on googles and can be 

used by a person without hands to control mouse 

pointer by tilting their head in x and y 

direction.Efficiency of the person can be 

checked by calculating his/ her number of 

working. 

 

3. Stress level of the person can be checked 

byadding heart rate sensors in our circuitry. 

 4. We can set the range of pressure applied by our 

fingers to make it more generalized as force/area 

varies person to person.  
 

VII.  APPLICATIONS 

1.  Allowing mouse to work in mid-air gives     

it a good edge to work in presentations. 

2.  As the conventional mouse requires hard 

base for its functionalities which creates 

the limitation in its usage because it’s not 

Figure 3(a) : Right hand upper face 

Figure 3(b) : Right hand lower face 
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possible to carry a hard base all the time. 

So, using a glove mouse we are 

eliminating this limitation and making it 

more precise and easy to handle. 

3.  The cost of the glove mouse framework is 

very less as compared to conventional 

mouse which makes it more user friendly. 

4. It can be of great help to physically 

disabled people who are suffering from 

carpal tunnel syndrome it keeps them 

away from any pain or numbness effect in 

their hand as it improves their medical 

condition. 

CONCLUSION 

Hence after the implementation of hardware and 

software designs in the glove mouse was finally 

able to accomplish all the functions of glove 

mouse. It’s practical application was successfully 

done in normal mode of it’s working. Our aim to 

develop the prototype of a wearable glove mouse 

which can work in mid- air without any support of 

a hard base unlike a conventional mouse was 

successfully implemented. It helped in the 

improvement of health conditions of those who are 

suffering of CTS.  
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