
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 01, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 199 

Development of Mobile Robotic Arm for Object Identification and 

Retrieval Interfaced with IoT 

S. Vigneshwaran1 P. T. Kavin Kannan2 S. Madhu Meena3 

1Assistant Professor 2,3UG Student 
1,2,3Bannari Amman Institute of Technology, India

Abstract— The main aim of the project is to develop a 

mobile robotic arm to identify the specified object and 

segregate it. The robot traces a predefined path and 

segregates the objects placed along the path. The 3 DOF 

robot is controlled by an Arduino MEGA controller. The 

chassis of the robot is driven by four wheels controlled by 

DC motors and drivers circuit. The robotic arm made of 

acrylic material is fitted above the chassis to perform the 

pick and place operation. The robotic arm has two degrees 

of freedom which is achieved by two servo motors. A 

mechanical gripper is used as the end effector which is also 

controlled by the servo motor. The object identification is 

done by using a web camera interfaced to MATLAB 

software. Implementing the application of IoT, feeding the 

color of a desired object from a mobile phone application, 

using Wi-Fi communication it is communicated to the 

Arduino. Once the specified object is identified, a control 

signal is sent to the robotic arm from the controller to pick 

and place it in the pallet. This robot can be used in a wide 

range of applications like packing, palletizing, warehouse 

automation, etc. 
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I. INTRODUCTION 

Robotics is the branch of mechanical engineering, electrical 

engineering, electronic engineering and computer science 

that deals with the design, construction, operation, and 

application of robots, as well as computer systems for their 

control, sensory feedback, and information processing. 

A. Laws of Robotics 

The Three Laws of Robotics are: 

1) A robot may not injure a human being or, through 

inaction, allow a human being to come to harm. 

2) A robot must obey the orders given it by human beings 

except where such orders would conflict with the First 

Law. 

3) A robot must protect its own existence as long as such 

protection does not conflict with the First or Second 

Laws. 

B. Industrial Robots 

An industrial robot is defined by ISO 8373 as an 

automatically controlled, reprogrammable, multipurpose 

manipulator programmable in three or more axes. The 

official definition of an industrial robot is provided by 

Robotics Industries Association (RIA), formerly the 

Robotics Institute of America (RIA) An Industrial robot is a 

reprogrammable, multifunctional manipulator designed to 

move materials, parts, tools, or special devices through 

variable programmed motions for the performance of a 

variety of tasks. Typical applications of robots include 

welding, painting, assembly, pick and place (such as 

packaging, palletizing and SMT), product inspection, and 

testing; all accomplished with high endurance, speed, and 

precision . 

C. Drive System 

Commercially available industrial robots are powered by 

one of three types of drive systems. 

These three systems are: 

1) Hydraulic Drive –The advantages of this system are that 

it provides the robot greater speed and strength. It 

typically adds floor space required by the robot, and 

that a hydraulic system is inclined to leak oil which is a 

nuisance. 

2) Electric Drive – The accuracy and repeatability of 

electric drive robots are usually better. Consequently, 

electric drive robots tend to be smaller, requiring less 

floor space, and their applications tend towards more 

precise work such as assembly. Electric drive robots are 

actuated by dc stepper motors or dc servo motors and 

actuated by appropriate drive train and gear systems. 

3) Pneumatic Drive – It is generally reserved for smaller 

robots that possess lower degrees of freedom. These 

robots are often limited to simple pick-and-place 

operations with fast cycles. These drives have the 

advantage of having compliance or ability to absorb 

some shock during contact with environment. 

D. Internet of Things 

At present, the definitions of "Internet of Things" are 

manifold; they vary depending on the context, the effects 

and the views of the person giving the definition. But before 

considering the definitions of this new concept called 

Internet of Things, we must first define the term of “thing”. 

In the IoT, "things" are classified in three areas: people, 

machine (for example, sensor, actuator, embedded devices, 

etc.) and information.  In the three IoT visions are 

highlighted: Things-oriented, Internet-oriented and Semantic 

oriented. 

 In fact, IoT can be simply considered as a shift in 

paradigm. “From anytime, anyplace connectivity for 

anyone, we will now have connectivity for anything”. Even 

though a standardized definition of the “Internet of Things” 

does not exist, most of the definitions related to this vision 

have much in common, such as the ubiquitous nature of 

connectivity, the global identification of everything, the 

ability of each thing to send and receive data across the 

Internet or the private network they are connected into. And 

the “things” on the IoT could be considered: - physical 

entities: living (people, animals, etc.) or non-living 

(machine, smart devices, etc.) entities; - information. 

Depending on the nature of things, different ways of 

connecting them to IoT will be used. Three major 

technology areas related to IoT offer three major options. 

 Things in IoT should be identified by at least one 

unique way of identification for the capability of addressing 
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and communicating with each other and verifying their 

identities. In many research papers and reports, if the "thing" 

is identified, it is called "object". Image Processing 

technologies, can be used to identify objects in IoT. In fact 

Image Processing, is viewed as a key enabler of the Internet 

of Things. 

II. LITERATURE REVIEW 

Major objective is Mapping and Localization of indoor 

environment using Laser, RFID and Vision data. Object and 

people detection for surveillance is the secondary aim. It 

deals with the communication system that is to be used for a 

surveillance robot based on the functionalities, 

controllability, and security, working range, frequency and 

live video transmission. Radio Frequency communication 

was commonly used for controlling surveillance robot as it 

was low cost, easy of construction and design, easy 

decoding and less maintenance cost. But RF comes with 

limited frequency range, functionalities and less reliable. It 

suggests using Wi-Fi for video transmission and web 

browser for live video reception capability. The working of 

Wi-Fi communication system is described in this paper. The 

robot mobility is studied in detail a H-Bridge circuit is 

designed for controlling the rotation of DC Motor. This is 

interfaced with the Microcontroller and motion of the robot 

is programmed. Driver IC (L293D) is used to control two 

DC Motors which is sufficient to achieve required pattern of 

motion. 

 It is a microcontroller based control system which 

works in alliance with Android Application. It can be 

accessed by android application and the application can 

control the movement of vehicle as well as its robotic arms. 

This system comprises of a Wi-Fi module which work as the 

receiver for vehicle. This sends commands to the 

microcontroller which execute according to the signals 

received by Bluetooth. This project is in aimed to design and 

develop a mobile robot which can move according to the 

button pressed on App. This prototype can be employed in 

chemical industry for handling of chemical materials of 

hazardous nature, or for movement of heavy objects in any 

industry. 

III. PROPOSED MODEL 

This 3 DOF robot is to be designed which will be controlled 

by an Arduino MEGA controller. The chassis of the robot 

will be driven by four wheels controlled by DC motors and 

drivers circuit which will follow a white line path. The 

robotic arm will be made of acrylic material and will be 

fitted above the chassis to perform the pick and place 

operation. The robotic arm will have 1 degrees of freedom 

which will be achieved by 1 servo motors. A mechanical 

gripper will be used as the end effector which will be 

controlled by the dc motor. The color identification is to be 

done by using a color sensor. Once the specified object is 

identified, a control signal will be sent to the robotic arm 

from the controller to pick and place it in the pallet. 

IV. MECHANICAL HARDWARE 

Robot kinematics studies the relationship between the 

dimensions and connectivity of kinematic chains and the 

position, velocity and acceleration of each links in the 

robotic system, in order to plan and control movement and 

to compute actuator forces and torques. The relationship 

between mass and inertia properties, motion, and the 

associated forces and torques is studied as part of robot 

dynamics. In this project, serial joint – arm configuration 

manipulator with four rotary joints is selected for following 

advantages. A large workspace with respect to the size of 

the robot.Floor space requirement for mounting on the 

chassisreach is much higher compared to parallel 

manipulator. 

A. Chassis Design 

The robot is mounted on a chassis that is fabricated from 

mild steel sheet metal. The dimensions are chosen based on 

the space required for the circuitry, battery and other 

sensors. 250 mm * 160 mm of floor area is designed for the 

chassis. Four DC motors of 3000 rpm along with metal gear 

boxes are used for motion of the robot with 100 rpm base 

speed. This speed is sufficient for movement in the 

industrial environment. The minimum radius of curvature is 

24cm. The battery and circuitry box is mounted on the rear 

end so that perfect balance is maintained when the robot is 

actuated. 

 
Fig. 1: Chassis view 

V. ELECTRICAL AND ELECTRONICS HARDWARE 

Electric motor is a machine that convert electrical 

energy into mechanical energy. To move the linkages and 

joints of the arm servo motors are used which provides force 

and motion for our mechanism. The motion of the robot is 

done using DC motor. Electrical drives were chosen because 

of its simplicity and efficiency. We can easily control the 

position and velocity of the motors whereas in Pneumatic 

and hydraulic are difficult. 

 The motors rely on the forces produced by 

magnetic fields. Nearly all types of DC motors have same 

internal mechanism, either electromechanical or electronic; 

to periodically change the direction of current flow in part of 

the motor. Most types produce rotary motion; a linear motor 

directly produces force and motion in a straight line. 

A. DC Geared Motors 

The robot motion is achieved by using the DC geared 

motors. The DC motor works over a fair range of voltage. 

The higher the input voltage more is the RPM of the motor. 

In terms of voltage, we can put the equation as: 
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RPM= K1 * V, 

Where, K1= induced voltage constant 

V=voltage applied 

 The working of the gears can be explained by the 

principle of conservation of angular momentum. The gear 

having smaller radius will cover more RPM than the one 

with larger radius. However, the larger gear will give more 

torque to the smaller gear than vice versa. The comparison 

of angular velocity between input gear (the one that transfers 

energy) to output gear gives the gear ratio. When multiple 

gears are connected together, conservation of energy is also 

followed. The direction in which the other gear rotates is 

always the opposite of the gear adjacent to it. 

 In any DC motor, RPM and torque are inversely 

proportional. In a geared DC motor, the concept of pulse 

width modulation is applied. 

Tinɷin =  Toutɷout 

Where,  Tin= Input torque by driver gear 

ɷin= Input angular velocity by driver gear 

Tout= Output torque by driven gear 

ɷout= Output angular velocity by driven gear. 

VI. MICROCONTROLLER 

Microcontroller is a computer on a single integrated 

circuit containing a processor core, memory, and 

programmable input/output peripherals. Program memory in 

the form of Ferroelectric RAM, NOR flash or OTP ROM is 

also often included on chip, as well as a typically small 

amount of RAM. Microcontrollers are designed for 

embedded applications, in contrast to 

the microprocessors used in personal computers or other 

general purpose applications consisting of various discrete 

chips. 

A. ARDUINO 

Arduino is open source platform for computer hardware and 

software company, project and user community that designs 

and manufactures microcontroller-based kits for building 

digital devices and interactive objects that can sense and 

control objects in the physical world. 

 AVR microcontroller Atmega-2560 is used to 

control the robot. It has 54 digital input/output pins (14 can 

be used as PWM outputs), 16 analog inputs, 4 UARTs 

(hardware serial ports), a 16 MHz crystal oscillator, a USB 

connection, a power jack, an ICSP header, and a reset 

button. It has a high endurance non-volatile memory 

segmented as 256KB of Flash memory of which 8KB is 

used by bootloader, 4KB of EEPROM and 8KB of internal 

SRAM. It also has built-in two 8-Bit timer/counter, four 16-

Bit timer/counter, four 8-Bit PWM channels, 12 PWM 

channels with programmable resolutions from 2 to 16 Bits, 

analog comparator module, 16 channel 10-Bit ADC, Four 

programmable serial USART ports, programmable 

watchdog timer and a Master/Slave SPI Serial Interface. It 

can work in temperature ranging from -40°C to 85°C and an 

operating voltage of 5V. 

 These systems provide sets of digital and 

analog I/O pins that can be interfaced to various expansion 

boards ("shields") and other circuits. The boards feature 

serial communications interfaces, including USB on some 

models, for loading programs from personal computers. For 

programming the microcontrollers, the Arduino project 

provides an integrated development environment (IDE), 

which includes support for the C and C++ programming 

languages. 

 The microcontroller can be programmed to control 

the robot based on the commands that are wirelessly 

received from the computer interface. Various input and 

output ports are used for interfacing the camera, ultrasonic 

range finders, Micro SD card interface module, DC motor 

driver circuit, servo motor control signals and gripper 

mechanism. Additional ports are provided for interfacing the 

required digital and analog sensors for data acquisition. 

After interfacing, the programming is done in embedded C 

specifying the I/O port numbers for controlling the actuation 

of the robot. 

 
Fig. 2: Parts of Arduino 

B. Ultrasonic Sensors 

The ultrasonic sensors are used to detect the range of 

distance that can be moved by the robot in specified 

direction. It has a transmitter that directs ultrasonic waves 

towards an object and a timer records the time taken by the 

waves until it is detected by the receiver. Based on the time 

taken, the distance of the object from the transmitter can be 

calculated. HC-SR04 is the ultrasonic sensor module used in 

this project. 

 In this robot, three ultrasonic range finders are 

installed to determine the exact distance that the robot can 

move in three directions. The reachable distance can be seen 

in the operator’s interface so that it will be easy for him to 

control the motion of the robot. Indicating lights or buzzers 

are installed to notify the operator if the robot is near to any 

obstacle and robot automatically stops the movement. 

C. Interfacing with Internet of Things 

There are three modes of communication in computer 

systems 

 Full Duplex – Devices can simultaneously 

communicate each other 

 Half Duplex – Only one device can communicate with 

another at an instance 

 Simplex – One device can send the data and the other 

can receive, but the vice versa is not possible 

 For controlling the Robot through Internet of 

Things, we need a full duplex wireless communication 
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system between smart phone and Microcontroller. The 

communication system to be used for controlling the robot is 

decided based on the range, compatibility with the 

microcontroller, cost, speed, frequency, and security and 

battery life. Various communication systems like Wi-Fi, 

ZigBee, Bluetooth or radio frequency can be used for this 

system. All the available communication systems are 

studied and comparison is charted. In our robot we have 

decided to use Wi-Fi communication to achieve data 

transmission. A Wi-Fi module is interfaced with Arduino 

and the communication is achieved. 

D. Colour Recognition 

Color detection in consequent images is aimed at the 

detection of the either red. Blue or green color object in the 

scene. Each scene in a streaming live video is represented in 

the form of the frames. So by processing each frame i.e., by 

converting each frame data into a gray scale image and there 

by determining intensity values, we can detect the colored 

data values for any object using color sensor. 

VII. CONCLUSION 

The robot is designed a common platform for various 

industrial applications. It can be applied in any industry 

where critical monitoring is difficult using systems like 

SCADA or DCS. The robot can also perform on-site 

functions which further depend upon the configurations of 

the manipulator arm. The functionalities of the robot can be 

increased by installing many types of sensors and data 

acquisition systems. In future, this robot can also be 

connected to a network of different devices making it 

possible to control it from any device. By making 

modifications in the design, the robot can also be used for 

interacting with human beings as in the case of hospitals, 

houses and office environments. 
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