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Abstract 
 

This project aims at implementing a remotely controlled robotic arm capable of operating a sonography probe. The arm will be capable of 

operating in 5 directions of freedom, which is more than the human hand. The end effecter of the arm will be able to move in several 

patterns that will enable an operator to ascertain the cause for concern in a patient’s body where sonography is being performed. The robots 

will use inverse kinematics, to calculate angles of joints, in accordance with the position of the robot’s end effecter.  

 

 Index Terms— Directions of Freedom, End Effecter, Forward Kinematics, Inverse Kinematics, Motion Over IP. 

1. Introduction 

A robotic arm can be any number of mechanical and programmable devices that are designed to manipulate 

objects in a way that is similar to the human arm. The robotic arm is one of the most useful pieces of 

technology to be introduced in the 20th century, and quickly became a cornerstone in many areas of 

manufacturing. It can be used for many different jobs and functions that may be too tedious, difficult or 

dangerous for a human to do. You might first think of the automobile industry when thinking about robotic 

arms, but they can be used for many other useful tasks besides welding and painting auto parts. 
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The first robotic arm was developed in the 1950s by a scientist named George Devol, Jr., before which 

robotics were largely the products of science fiction and the imagination. The development of robotics was 

slow for a while, with many of the most useful applications being involved with space exploration. The use 

of robots to aid in industrialization weren’t fully realized until the 1980s, when robotic arms began to be 

integrated in automobile and other manufacturing assembly lines. While working in a fashion similar to the 

human arm, robot arms can still have a much wider range of motion since their design can be purely up to 

the imagination of their creator. The joint that connects the segments of a robotic arm, for example, can 

rotate as well as moving like a hinge. The end of the robotic arm designed to actually do the work that it 

was designed for is known as the end effecter, and can be designed for practically any task, for example 

gripping like a hand, painting, tightening screws and more. These robots can be fixed in one place, for 

example along an assembly line, or they can be mobile so they can be transported to do a variety of tasks in 

different places. 

Autonomous robotic arms are designed to be programmed and then left alone to repeat their tasks 

independent of human control. Conversely, a robotic arm can also be designed to be operated and 

controlled by a human being. A situation where human-controlled robotic arms are essential is in space 

exploration, where robotic arms can be used to manipulate a heavy payload or do other work in space that 

would be difficult or even impossible for an astronaut to do. 

As a part of our project we will strive to develop a robotic arm that can be operated safely in human 

vicinity for medical purposes specifically to carry out an ultrasonic scan procedure on a human subject by 

an operator stationed at a remote location.     

 

2. GENERAL TERMINOLOGY  

Robotic Arm:-An arm-shaped robot generally mounted on a platform of suspended from a track while the 

arm reaches to various distances and locations. 

Cartesian coordinates system:-A numerical system that describes the location of an object by numerically 

expressing its distance from a fixed position along three linear axes. 

Controller:-The main device that processes information and carries out instructions in a robot and because 

of this it known as the CPU, or processor. 

Degrees of Freedom:-The available ways for a component can move in three-dimensional space. Robots 

typically have 3 to 6 degrees of freedom. 

End-Effectors:-The end component of a robotic arm that is shaped like a hand or like a specialized tool 

and hence it known as end of arm tool. 

Gripper:-A hand shaped end-effectors designed for seizing and holding. 

Joint:-The location at which two or more parts of a robotic arm contact. Joints allow parts to move in 

different directions. 

Microcontroller:-A tiny computer that is self sufficient. 

Servomotor:-A type of motor used in applications that require precise positioning. 
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              2.1     PROPOSED WORK   

• The first stage of implementation will constitute CNC cutting of the robotic arm chassis. 

• To ensure light weight, low moment of inertia and higher payload lift capability, the materials that 

can be used are 

1. 4mm thick medium density fiber (MDF) boa 2. 4mm thick hardboard 

2. Next the servos will have to be installed at the designated joints. 

• The next step would be to develop the software code to run on the MCU and control the servo 

motors. 

• The last stage of implementation would be to create a software program, to run on a PC, which accepts 

the position coordinates of the arm over the internet and sends it to the MCU controlling the robot. 

2.2 Servo Motor 

A servo motor is a dc, ac, or brushless dc motor combined with a position sensing device (e.g. a digital 

decoder). A three-wire DC servo motor incorporates a DC motor, a gear train, limit stops beyond which the 

shaft cannot turn, a potentiometer for position feedback, and an integrated circuit for position control, of the 
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three wires protruding from the motor casing, one is for power, one is for ground, and one is a control input 

where a pulse-width signals to what position the motor should servo. As long as the coded signal exists on 

the input line, the servo will maintain the angular position of the shaft. As the coded signal changes, the 

angular position of the shaft changes. 

Servos are extremely useful in robotics. The motors are small and are extremely powerful for their size. A 

standard servo has 41.2 Kg/Cm of torque, which is pretty strong for its size. It also draws power 

proportional to the mechanical load. A lightly loaded servo, therefore, doesn't consume much energy. 

 

 

                              

 

2.3 Objective  

The main objective of this project is to design the 5 DOF revolute robotic arms that able to carry out certain 

task. The revolute robotic arm is able to move similar to human arm. The arm is designed so it is able to 

rotate clockwise and counter clockwise (180 degrees) and able to pick and place objects. The arm needs to 

be as light as possible in order to maximize payload. The material for the arm structure also needs to be 

strong and rigid. One possible material is MDF.       The second main objective is to design and fabricate 

the serial servo controller circuit board that will be used to control the robot arm servo via a serial 

connection to a Personal Computer (PC). The most important component that is used in the controller is the 

AVR ATMEGA2560 microcontroller. The circuit board will be connected to the serial port of a PC via 

USB.  

The next main objective is to design robot interface application using Processing to control the servo 

controller circuit board to run the robot arm. The Processing program sends servo position to the AVR on 

the controller circuit. 
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3. Figure 

              

          

                         Block diagram of the system             

 

3.2 Working 

 

        

Flow chart / Block Diagram
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3.3 Application 

•  Internet controlled robotic arm gives rise to a new concept called MOIP( Motion Over Internet 

Protocol ). 

• Further revisions of this project can be used to carry out medical surgeries over the internet 

remotely, thus reducing the response times, when it comes to time critical operations; the robotic 

arm can act as an extension of the normal human hand. 
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• Human-machine interaction can be used to do heavy lifting jobs controlled by the simplicity of 

movement of the human arm. 

• The international space station’s robotic arm has performed many kinds of tasks over the years. It 

has set satellites into orbit and retrieved others for repair.  

• The robotic arm can be designed to perform any desired task such as welding, gripping, spinning 

etc., depending on the application. For example robot arms in automotive assembly line perform a 

variety of tasks such as wielding and parts rotation and placement during assembly. 

• The robot arm can be autonomous or controlled manually and can be used to perform a variety of 

tasks with great accuracy. The robotic arm can be fixed or mobile (i.e. wheeled) and can be 

designed for industrial or home applications. Robotic hands often have built-in pressure sensors 

that tell the computer how hard the robot is gripping a particular object. This keeps the robot from 

dropping or breaking whatever it's carrying. Other end effectors include blowtorches, drills and 

spray painters.  

4. Conclusions 

The expected outcome of this project will be an ehealth solution for medical diagnosis and decision support 
using ultrasound telemedicine for remote and rural India. The technology developed could lead to wider 
medical diagnostic capabilities. Thus, we explicitly address the important Millennium Development Goal. 
The ultimate goal of this project is to reduce child mortality to people who are not able to access existing 
and proven technology because of their location (rural/remote) and the availability of trained staff. The 
resulting guideline could potentially become a blueprint for rural/remote telemedicine services, thus 
extending the healthcare to wider community and to those that may benefit from the technology the most. 
We  will provide health services at a cost-effective manner. 

5. Acknowledgments 

We are thankful to Dr. Babasaheb Ambedkar college of Engg. And research for allowing me to use project 
lab for my project. 
 
 
6. References 
 

• http://www.circuitsathome.com/mcu/robotic-arm-inverse-kinematics-on-arduino 

• http://www.circuitsathome.com/mcu/arduino-usb-host-part-2-classes  

• http://www.societyofrobots.com/robotforum/index.php?topic=15390.0 

• http://forum.arduino.cc/index.php/topic,8188.0.html  
• http://hackaday.com/2010/07/22/mouse-controlledmanipulator-arm/           
• http://jjshortcut.wordpress.com/tag/diy-robot-roboticarm-homemade-cnc/ 
• http://letsmakerobots.com/node/31729 
• http://www.learnaboutrobots.com/inverseKinematics.html  
• http://arduino.cc/en/main/software  


