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Abstract

The technology keeps on evolving and the control system of instruments gets evolved and
everything can be controlled under one roof. Nowadays android application is an important tool for
controlling devices and instruments. In our project we choose to automate and ease the control of
robotic arm which plays an important role in various industries. At present, industries use robotic
arms which are controlled by individual control units and each arm needs a | individual to operate.
This requires more manpower even though multiple arms have same functionality.

As a solution to this, we propose a system in which the robotic arm is controlled by using an
android application for multiple operations. The user gives the command from an android
application and the command is decoded with the help of Node MCU. It has an inbuilt wi-fi module
which helps to receives the various commands from the application by the microcontroller. 1C L293D
is used to interrupt the command from the microcontroller. The system is designed in a way where
two or more robotic arms performing the same task can be operated simultaneously from an single
application.

Keywords: Android Application, Node MCU, Robotic Arm

I. INTRODUCTION

A robotic arm is a type of mechanical device which can be programmed to work in a particular
way. The arm may be the sum total of the mechanism or may be part of a more complex robot. The
links of such a manipulator are connected by joints allowing either rotational motion or translational
displacement. At present in industries the robotic arm [1] is operated by mechanical system. PLC
(Programmable Logic Unit) is used in some advanced industries to control the arm. Microcontrollers
and Micro processors are also used to control the arm. The robot body is constructed in a mechanical
manner and electrical components were also used to build the robotic arm. Mostly they are controlled
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by using a connected network and their working space is limited. In order to overcome this the control
of the arm is made wireless that is, it is controlled by Wi-Fi.

1. EXISTING SYSTEM

At present, there are some robotic arm that are used to handle the missiles in space research
centre to launch which is controlled by the micro controller. The industrial arm are controlled by
various control units and separate mechanism with low efficiency.

Many robotic arms are performed by using the same methods in their background functions.
Below mentioned are the methods followed in many robotic arm

Mechanical systems [6] are used relatively to accomplish the work done by robotic arm similar to
human like movements. There are three kinds of coordinate system in mechanical system - Cartesian,
cylindrical and spherical. This coordinate system is used based on their degree of freedom.

Programmable Logic Controller (PLC) [7] is an electronic device which is used to control and
monitor the process in the production units in many industries. It can be used in many application as
the PLC programs are written in computer and download in the microcontroller.

Microprocessor and Microcontroller [12] are used to interface with the stepper motors which is
used to control and process the operations led by the robot. Mostly 8051- based microprocessor and
microcontroller are used to perform the functions.

MATLAB Application [13] are used to tune the algorithms and generate the automatic code which is
done in one software environment. This application can connect with sensors and control. It can be
connected to low cost hardware like Arduino and Raspberry Pi.

A. Problems with the Existing System

MORE HUMAN POWER:
Many industries which uses robotic arm for drilling, welding, handling material, etc., acquire
human power to manipulate. This cause an increase of human strength in industries.

REQUIREMENT OF PLC:
The use of PLC requires some limitations under high temperature and pressure. The cost is high
and causes some accidents when power is shut down as it turns on.

REQUIREMENT OF MICROPROCESSOR AND MICROCONTROLLER:
If there is an increase in robotic arm, there is need of separate microprocessor and microcontroller
[12] to monitor and control the motors and due to this additional space is required.

KNOWLEDGE OF MATLAB:
Prior knowledge is required to code a program in MATLAB [13] environment as it is not user
friendly. It is very costly in which the user has to buy every module and pay for it

IV. PROPOSED SYSTEM

As technology develops day by day, we introduce the new concept where the user interfaces
with the android application where the user controls activities of the arm [11]. This proposed system
aims in reducing the man power.
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The proposed system uses a software application which is used to control the robotic arm. The
system consists of the Node MCU which is a microcontroller device, 9G servo motors, 10V adaptor
and acrylic material. The node MCU acts an interface between software and hardware parts whereas
the application acts as an interface within user and robotic arm [10].

ADVANTAGES OF PROPOSED SYSTEM
1) REDUCES MAN POWER:
The proposed system will reduce use of human strength in industries. As there is no need of
operating the robotic arm manually everytime. This can lead a company growth extensively.

2) EASE OF CONTROL:
Performing tasks which are dangerous for humans can be operated easily using the application and
can improve the working condition and safety in the production unit.

3) HIGH EFFICIENCY:
With the help of application, robotic arm can be able to complete the tasks faster than humans do
with higher level of accuracy, which means there can increase in the production unit as previously it
might have taken some time to restart the automate process.

4) COST FOR CONTROL SYSTEM:
The cost which is required for control the main system will cost maximum. But as we use the
application to control the arm movement, there is no need of separate cost for the control system unit.

5) SIMPLE AND EASY TO REPAIR:
The design looks very simple and if there is any change to be made in the robotic arm and the
process need to be installed in the application, then it is easy to change in the application by adding
the latest process of the arm.

V .WORKING
The working of the system is divided into three categories:
i.  Construction of Robotic Arm (hardware)
ii.  Building of Android Application (software)
iii.  Interfacing the hardware and software

NODE MCU Interrupts the signal

ICL293D

Controls the working of
servo motors

Rotates at specific angles as per
Servo Motors P g pet

control signal

Fig 5.1 Block Diagram of Robotic Arm
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Fig 5.2 Block Diagram of Interface between the hardware and software

The robotic arm [3] contains four main parts - the base, shoulder, elbow and gripper. The 99 servo
motor has been introduced at the rotational joints of the main parts. There are some certain limitation
where the rotation occurs. The base is aligned to move in left and right whereas the shoulder, elbow
and gripper are allowed to move in forward and backward directions. The rotation of the arm is done
in three-dimensional concept [7]. The base is rotated in z-axis and shoulder, elbow and gripper are
rotated around x-axis respectively. The base has a capability of rotating around 0 degree to 108 degree
[5]. The shoulder and elbow can rotate to angle between 0 degree to 108 degree respective to the X
and Y axis and moreover the shoulder and elbow are used to adjust the length and height of the
robotic arm. The robotic arm parts are made of using acrylic materials as it can be portable due to its
light-weighted structure. By using the laser, the required dimension are cut from the acrylic material.

The Smartphone is a device which offer advanced technologies with functions similar to the
personal computer. It performs several applications at a time and makes easier for user to operate. In
this proposed system, the application acts as an interface between the user and robotic arm. The
application is developed using Android Studio 4.0 platform in which it gives the control signals to the
microcontroller. The Front end is designed using the XML Code while the Back end is programmed
using KOTLIN. The microcontroller now controls the arm to perform the tasks. Here Node MCU is
used as a microcontroller in operating unit and power optimising techniques [9] are taken into
account.

To interface the hardware and software part, we use Wi-fi network to transfer the data [1].
The pi and android phone wi-fi are connected to a common router. Now by using Wi-fi Direct
method, the data are transferred between the application and Node MCU through local hotspot. The
arm contain 5 motors, in which 3 motor drivers IC are used to control the joint movement of the
robotic arm. The enable pin should be made high to run the motor, and when the input values are
changed, the direction of the arm is changed periodically [8]. A triple L293D motor driver IC is
interfaced with the arduino and used to control all the motors. This motor driver IC has a limitation
where it can control maximum of four motors. The separate power supply has to be initiated to the
motor driver IC and the motors. A single 5V supply is given to IC and the motors. send it to the IC
L293D which is a DC motor controller. The whole system is designed in such a way that a single
application can control multiple arms [4] and vice versa.
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IV. ADVANTAGES

Reduces man power

Ease of control

Cost induced for control system is saved

High efficiency can be achieved

Multiple arms can be controlled from a single device
Can lift heavy materials with ease

V. CONCLUSION

The proposed system provides a solution in which multiple arms can be controlled under a single roof.
The Node MCU can be used for the control of a Robotic Arm with an application. The present
scenario internet-controlled robot has several disadvantages such as wired restrictions and server
problems. In this smartphone technique the delay and server problems are reduced as the Wi-Fi/ node-
MCU is used for the fastest transfer of control signals.
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