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ABSTRACT: 

 A 3D printable arm is automatically triggered and controlled by user with the help of flex 
sensor and IOT. The electronic arm presented has the potential to be used for industrial purpose, 
surgery and risky area like radiation, space. Rapid growth and advancement of the 3D printing 
industry allows individuals to become small-scale manufacturers. Recent advancements show 3D 
printed prosthetic arms being used in surgical purpose. Such devices are purely mechanical and 
significantly less complex than myoelectric devices. Nevertheless, we can see that 3D printed 
devices have the potential to positively impact people’s lives. 3D printing does have its limitations 
but growth and development in the field will only lead to improvements over time. Modern day 
electronic actuators and circuitry animate the device and allow for sophisticated control schemes 
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INTRODUCTION: 

  A robotic arm is a robot, usually programmable with similar functions to a human arm. 
Several prosthetic devices have been discovered from ancient civilizations around the world 
demonstrating the ongoing progress of prosthetic technology. Until recent times the design of 
prosthetic limbs has progressed relatively slowly. Early innovations such as the wooden leg can 
be thought of as simple prosthetic devices. History shows that for a long-time prosthesis have 
remained passive devices that offer little in terms of control and movement. 
 Over time materials improved and designs started incorporating hinges and pulley systems. 
This led to simple mechanical body powered devices such as metal hooks which can open and 
close as a user bends their elbow for example.  
 Recent times however have given way to enormous advancements in prosthetic devices. 
Focus is not only on the physical aspects of a device but also the control and biofeedback systems. 
Slowly we are approaching an advanced trans-human integration between machine and body. 
 Perhaps sometime in the future prosthetic devices will be faster, stronger and maybe even 
healthier than our biological limbs This type of system is very useful in fields of medical, defense 
and industrial works where delicate and dangerous task can be done from a far distance without 
actually touching 
 Throughout the course of this thesis we will explore myoelectric prosthetic arms. It is 
aimed to design a device which mimics the function of the human arm as best as possible and can 
be controlled to some extent by flex sensor and IOT. 
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 LITERATURE SURVEY: 
  
 We have gone through some of the papers related to our project and found some advantages 
of our system over the existing system. The development of Robotics is responsible for create 
artificial arm for different inhuman situation where human interaction is difficult or impossible. 
The project is implemented with micro controller Arduino and Flex sensor. When the object is 
bent the sensor produces a resistance output relative to the bend radius. Servo motors are a type of 
electromechanical actuators that do not rotate continuously like DC/AC or stepper motors. 
 Our project is one of major improvements because of its advanced technology like IOT. 
This system is expert at multi-application. 
 

STRUCTURE: 
Data transmitting: 

 
Figure 1.1 data transmitting block diagram to cloud 

 
Receiving data 

 
Figure 1.2 data receiving block diagram from cloud 

FLEX SENSOR 
  Flex sensor is also called as bend sensor. That is capable of sensing any kind of minute 
bend in its structure. Flex sensor is designed in a thin plastic strip type material. Carbon layer is 
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divided into small sections and connected together in series by conductive layer. These sensors are 
analog resistors. They work as variable analog voltage divider. When the substrate is bent the 
sensor produces a resistance output relative to the bend radius  
 
SERVO MOTOR 
 Servo motors are a type of electromechanical actuators that do not rotate continuously like 
DC/AC or stepper motors; rather, they are used to position and hold some object. They are used 
where continuous rotation is not required so they are not used to drive wheels (unless a servo is 
modified).  
 
MICROCONTROLLER 
 Arduino is an open source computer hardware and software company, project, and user 
community that designs and manufactures single-board microcontrollers and microcontroller kits 
for building digital devices and interactive objects that can sense and control objects in the physical 
and digital world. The project's products are distributed as open-source hardware and software, 
which are licensed under the GNU Lesser General Public License (LGPL) or the GNU General 
Public License (GPL), permitting the manufacture of Arduino boards and software distribution by 
anyone. Arduino boards are available commercially in preassembled form, or as do-it-
yourself (DIY) kits. 
 
ACCELEROMETER: 
 An accelerometer is not the same as coordinate acceleration, being the acceleration in a 
fixed coordinate system. For example is a device that measures proper acceleration Proper 
acceleration, being the acceleration (or rate of change of velocity) of a body in its own 
instantaneous rest frame, an accelerometer at rest on the surface of the Earth will measure 
an acceleration due to Earth's gravity, straight upwards (by definition) of g ≈ 9.81 m/s2. By contrast, 
accelerometers in free fall (falling toward the center of the Earth at a rate of about 9.81 m/s2) will 
measure zero. 

DESIGN: 
 Flex sensor is a analog sensor. The value which is given by the sensor is directly 
proportional to the bending of the sensor. There are three sensor which is used to control the fingers 
of the arm and the fourth sensor is used to control the elbow part. This sensor is placed in the 
human elbow when the finders and the elbow are bend then it gives the corresponding analog 
value. The principle behind the flex sensor is deflection of sensor is directly proportional to 
resistance of the sensor. The data send by the flex sensor is collected by the microcontroller which 
is Arduino mega. The data will be processed and send the signal to the servo motor used in the 
Arm. The sending data will be pass through the cloud. This is done by the wifi module ESP 8266. 
First thing this module is connected to the wifi hotspot. By using the internet this will send the 
data to the cloud. For the wrist action accelerometer sensor is used to rotate the wrist. The above 
process is used in transmitting side. In receiving end, the same Arduino microcontroller is used. 
There is also a wifi module in the receiving end. It is used to connect the wifi hotspot and to get 
the data from the cloud through the internet. There are totally five servo motor, three motor used 
for fingers, one motor is used for wrist and one motor is used for elbow. The signal will be sent to 
the motor by the Arduino respectively. There is a string which is connected the tip of finger and 
the servo motor which is used for the finger action. There are two leads, one lead is used for 
contraction of fingers and another lead is used for the retraction of the fingers. If the servo motor 
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rotates in clock wise direction then the finger will close. If the servo motor rotates anticlockwise 
then the finger will be open.  
 
FLOW OF ACTION: 

 Reads the data from the sensors 
 Microcontroller process the sensor values 
 Send values from microcontroller to cloud through the wifi module 
 Getting the values from the cloud to another microcontroller through the wifi module 
 Microcontroller will process the data and give the signal to servo motor  
 The prosthetic arm will be work on their respective values  

 
APPLICATION: 
 

 Military: It can be used for bomb diffuse robots. Where human operation can be life 
costly, in such situation this type of mechanical hand can be operated over safe distance. 

 Industrial: It can be used in place operate with hazardous and dangerous material which 
will be not being safe for human hands to handle. 

 Medical: Robotic hand can also be used in hospitals where doctor can perform complex 
operation from far distant places.  

 Space Exploration: Robotic Hand can be used in space exploration where such robots 
can remotely operate and do the lab work, this will save lots of money and can also be 
used for very long missions which humans cannot 

 
ADVANTGES: 
 

 Expert at Multi application: In chemical industry, Military, and Medical it can 
perform complex surgical operations. 

 Saving: Improve worker safety leads to financial saving. Their movement are always 
exact, minimizing material waste and save time. 

 Reliability: The ability of a system to perform required function under stated condition 
for specified time.  

 Safety: Increase workplace safety. Worker no longer have to perform dangerous 
application in hazardous setting 
 

CONCLUSION: 
 The paper discussed a hardware and software co design of robotic arm controller using 
servomotors employing micro controller. Micro controller programming can be done with an ease 
to suit the requirements. Micro controller-based programs can be flexibly modified to suit the 
necessary drive control of the serve motor. This prosthetic arm will be controlled far from any 
distance by using IOT technology. 
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