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Abstract- Using the modern electronics along whits the android for the welfare of the physically challenged  class of our 
society and develop the tools which are cheap in cost and provide most of the facility at the reasonable price. So as the need 
of the hour in this project we will be discussing the working and ease of using the arm. Its circuit and the Android applica-
tion. 
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I. INTRODUCTION 
 
Arduino was developed as a powerful electronic mi-
cro-controller[6] for the fast and easy prototyping and 
development tool contributing to the Internet of 
Things (IoT)[7]. One who wants to develop without 
the background of electronics and programming can 
easily operate upon this. It is an efficient brain for the 
projects. 
 
According to the surveys DISABLED POPULA-
TION, as seen in the report by Times Of India, The 
country's disabled population has increased by 22.4% 
between 2001 and 2011. The number of disabled, 
which was 2.19 crore in 2001, rose in 2011 to 2.68 

crore—1.5 crore males and 1.18 crore females. [1]. 
And Census of India: Disabled Population, Census 
2001 has revealed that over 21 million people in India 
as suffering from one or the other kind of disability. 
This is equivalent to 2.1% of the population. Among 
the total disabled in the country, 12.6 million are 
males and 9.3 million are females. Although the 
number of disabled is more in rural and urban areas. 
Such proportion of the disabled by sex in rural and 
urban areas. Such proportion has been reported be-
tween 57-58 percent for males and 42-43 percent 
females. The disability rate (number of disabled per 
100,000 populations) for the country as whole works 
out to 2130. This is 2,369i n the case of males and 
1,874 in the case of females.[2]

 

 
Table 1. Number of Disabled Population and Type of Disability[2] 

 
Due to the lack of money many physically impaired 
people happens to suffer a lot and some are so neg-
lected that they tend to live with their disability for 
their whole life, due to this Helpline was Launched 
for Physically Impaired in India. To ease the life of a 
physically impaired, and to develop cheap and easy to 
use device called Mind-Your-Arm which give a close 
substitution to arm with this Arduino platform along 
with EEG headgear[3]. Due to open source Arduino 
board copies are available at a very resizable price 
making the Mind-Your-Arm easily approachable 
within the economic capabilities of all [5]. 
          

For the aid purpose combination of Arduino board 
along with Bluetooth module(HC-05),y Servo mo-
tor(SG09), smart phones are combined together along 
with some programming on board. This project not 
only help with making physically impaired person 
independent but also will help them with living a 
some what as happy life as regular. 
 
II. WHAT FOR PHYSICALLY IMPAIRED? 
 
Every time a physically impaired(Human without 
hand) require a external physical help to do even dai-
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ly day to day activities like brushing teeth, combing 
hairs, pick glass, and drink or eat. 
 
What our Prosthetic Arm will help with is that the 
person can control the basic hand functions like pick-
ing a cup of tea, gripping a ball, rotating the wrist, the 
thumb has 2 degree of freedom and the arm can be 
build using the 3D printer. This control can be pro-
vided using an android based application connected 
through bluetooth with the arm circuit board range 
upto 10 feet . The android application is MIT AppIn-
vetor 2 based application simple to use and control on 
click application. 
 
Disability of arm may also do not let the growth of 
mind as the feel of being less then anyone cause one 
to hinder opportunity one can grab in the present and 
future. Giving one the gift of life in for of confidence 
and arm can not only help in the growth of one per-
sonality but also eventually help in the growth of the 
society. Expenses of a normal impairment device is 
as high as luxury items in India with features coming 
at high expense, understanding the cost factor and 
basic operation of human arm in his day to day life 
we developed the prosthetic arm in cost as less as 
�800 (for the circuit and application) and where the 
price of 3D printed arm model can vary. 
 
People will be more interested if they get to have an 
arm that can be controlled by self and facilitates with 
their day to day activity at some what reasonable 
price. Prosthetic Arm take only a minute to learn and 
operate on, and will destroy the monopoly developed 
by the impairment devices maker. Repairing and ser-
vicing is easy and not cost taking, it can not only be 
used by physically impaired but also by the person 
who desire to have a extra helping hand and can ask 
to add more features. 
 
III.ISSUES AND PROBLEMS 
 
Suppose a Physically impaired person happens to feel 
the desire of eating and no one around then it will 
cause the suffering and acute hunger so instead of 
depending on a human to serve them all the time 
technology removes the dependency and make one 
independent and a impaired a person of his desire. A 
loss of hand is not only the loss of once some mere 
bones, muscles and skin but it the loss of once inde-
pendence, desire and confidence. Without a hand for 
one it become hard to pick glasses, plates, use doors 
or eat. 
 
IV. PROPOSED SOLUTION 
 
To cope up with the problems and to reform the so-
ciety of physically impaired this is an initiative 
project. This  will help people by becoming one of 
their own body extensions. 

Arduino uses the <Servo.h> library to import the ope-
rational functionality of the Servo motor(SG-
09)(figure 2) and write code to apply give the input to 
the desired functions. Below is the example code. 
Servo servo; 
servo.attach(Pin Number); 
servo.write(Degree of rotation); 
 
Bluetooth module(HC-05)(Figure 4.) which is 
BLE(Bluetooth Low Energy) using 3.3V power 
supply and connected to the android smart phone and 
which will be attached to the Arduino board. During 
upload of code the module is to be synchronised at 
that is done with attaching Tx pin of bluetooth mod-
ule with the Tx pin of Arduino and similarly Rx pin 
to Rx of Arduino, And for the operational working 
the Tx pin of HC-05 will be connected to the the Rx 
pin of the Arduino board and the Rx pin to the Tx pin 
of the Arduino board. Below is the sample code given 
for the Arduino IDE for the connected of he HC-05 
module and to receive inputs for the android smart 
phone application. The application will communicate 
one BLE and send character with when received by 
Arduino using HC-05 will operate accounting to the 
code and execute as programmed. 
 
if(Serial.available()){ 
  while(Serial.available()) 
    { 
      char inChar = (char)Serial.read(); //read the 
input 
      inputString += inChar;        //make a string of 
the characters coming on serial 
    } 
    Serial.println(inputString); 
    while (Serial.available() > 0)   
    { junk = Serial.read() ; }      // clear the serial 
buffer 
//execution code here(Programmers code here) 
} 
 
Serial is checked overtime before the execution of 
any code which is programmed inside the code here 
section. Serial ensures that overtime the command is 
sent from the android application the communication 
between he application and the HC-05 is working 
properly. The command sent by the android applica-
tion to the HC-05 connected to the Arduino is in the 
form of binary i.e 1’s and 0’s that is to be converted 
in the form of character which is done using the ex-
plicit character conversion. 
The explicatory character converted are stored inside 
the inChar and added to the inputString. If the serial 
is available then it will always be always positive 
hence is checked while it is greater then zero, and run 
infinite time while it is true and stops when turns 
negative i.e serial/connection is lost between the and 
android application and the HC-05. 
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Here the If-Else conditions are checked which com-
pares what character is in the buffer in the inputString 
which is inputed by the android application. Here in 
figure.6 there are 15 buttons, Connect bluetooth but-
ton is used to connect the application with the paired 
devices, grip button send a character ‘a’ to the blu-
etooth HC-05 and sets inputSring as ‘a’ which rotates 
the servo meant to pick the objects and turns the LED 
ON, similarly we have a character ‘b’ which is sent to 
the HC05 when UnPick button is pressed and turns 

the LED OFF. Respectively different characters are 
assigned to different buttons with LED ON/OFF 
commands. Below is the sample code for the Pick and 
UnPick, if and else-if conditions checked within the 
program uploaded onto the Arduino board. servoGrip 
is the servo used for the controlling of picking of the 
prosthetic arm and LED at the pin 4 of Arduino board 
is contacted which will turn ON when a person 
pressed pick and will turn OFF when the person 
presses Un Pick i.e HIGH or LOW(figure 1). 

 

 
Figure 1. Sample If-Else code for the code here section uploaded onto the Arduino board 
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Figure 6. Application layout[3]  

 

 
Figure 7. Application block code[3] 
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Figure 8. Circuit with the prototype  

 

 
Circuit diagram 1. Prosthetic arm circuit connection 
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App created using MIT app inventor 2 running on 
android application and responding as expected. It 
can be modified and updated to add more facilities, 
functionalities and features and make it more user 
friendly in  the coming future and can be connected to 
the Neurosky mind wave(figure 9)  and can be con-
rolled just by thinking(figure 6). Figure 7 shows the 
block code behind the android application created and 
running on android smart phone. The app is compati-
ble with every android smartphone and can be easily 
download, the application will be available at the 
google play store for the universal access. The Neu-
rosky mind wave will be connected to the smart 
phone and operate the android application by  press-
ing of buttons and transferring the operational com-
mand data to the Arduino using HC-05 to perform 
programmed tasks. MIT AppInventor 2 is used for 
the creation and development of the android applica-
tion. The Connect bluetooth button(Figure 6) is avail-
able to connect the android application with the HC-
05 module and send the command to the Arduino 
over BLE(Bluetooth low energy) and hence rotate the 
Servos motor onto the desired angle and hence pull-
ing the string to provide the movement of pick and 
grab on the prototype model arm(Figure 5). 
 
The figure 8. Is the combination of Circuit along with 
the arm, the circuit is consist of 4 servo motors ser-
voGrip, servoPick ,servoThumb, and servoWrist. 

ServoGrip servo pulls the left 3 most fingers, while 
the grip servo pulls the right most finger along with 
the thumb. The WristServo is attached at the bottom 
to provide the desired movement angle in the arm, 
and the ServoThumb motor provide desired angle to 
the thumb and grip of thumb. 4 led indicators are at-
tached to display the 2 positions rest(i.e. LED OFF) 
and working(i.e LED ON) (circuit diagram 1). 
 
V.FUTURE SCOPE 
 
Future project plan for this project will be connecting 
the prosthetic limb with EEG (ELECTRO-En-
cephalogram)Mind-Wave controller(Figure 9) along 
with the Arduino board to connect with the prosthetic 
arm wirelessly and control the arm only using mind. 
For gripping, picking, thumb movement and wrist 
control all the functions can be controlled only using 
mind waves(ie. concentration, attention and small 
muscle movements) that will be recorded on to the 
EEG studio software(Figure 10). This technology can 
also be used to mimic ones legs and other possible 
parts like providing back support, and neck rotation 
one can simply control them easily with his own 
mind. Mimicking the humans limbs and body parts 
will eventually make one more independent and may 
even  start the age where no one is physically im-
paired and will changes the definition of how people 
look at the world of physically impaired.

 

 
Figure 9. Neurosky Mind-Wave[4]                                                       Figure 10. EEG studio[5] 

 
CONCLUSION 
 
With the help of this prosthetic arm, ones dependence 
on to human helper will significantly reduce, and 
result in a better independent situation of physically 
impaired in the society. 
One will be able to control prosthetic arm from his 
mind just like a natural arm and can live a like a 

regular person and with more confidence and better 
self esteem. This technology will help to mimic an 
human limb, and will make 0.6% population of India 
(i.e 6,105,744 lakh)[1]to live a better quality life. It 
will also benefit one with polio in their arm, cancer 
patient who has to get their arm amputated, person  
who lost their arms in an accident and one who also 
desire a extra helping hand to his work.
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ADVANTAGE 
 

S.No Parameters Current Technology Prosthetic limb 

1. Availability Not available/not in access of every-
one Can be provided even at local shops. 

2. Price Relatively very high in price. Build price for on board circuit is from 800-
1500rs. 

3. Features Less features, usually working on 
ancient designs. 

Using modern technology and giving more 
features at relatively very fewer prices. 

4. Designs Have very sophisticated design and 
hard to understand 

Has easy to understand design for regular 
users 

5. Setup May require to place diodes inside 
the skin 

Just a head gear and the prosthetic limb can 
be removed or added as one please to. 

Table -2: Comparison of Current Technology with prosthetic limp 
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