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ABSTRACT--Smart loT systems have been in interest to researches over years because of its capability,
ease of use and flexibility to build systems like automation systems. Automation systems are those that work when
certain set of tasks are assigned to work on its own and avoid any human intervention. In this project, architecture
of a mobile app controlled automation system with admin web server live monitoring system is proposed. This
system uses raspberry pi 3b+ as a server, Arduino mega 2560 as a microprocessor and a Bluetooth module which
are controlled using a mobile app and a web application. This project can be capably organised to make it intense,
harmless and machine-driven. Also, it can send alerts to the owner by using internet in case of any trespass and
raises an alarm optionally. The strategic advantage obtained by choosing this system over the same kinds of existing
systems is that the live status of the devices can be communicated to the user via the mobile application without
having to refresh the system.

KEYWORDS-- Internet of things, Automation systems, Wireless networks, Arduino, Raspberry pi

.  INTRODUCTION

Internet of things (loT) is one of the most trending technologies which is widely used for managing and
controlling various devices through internet. 10T has various applications of automation where tasks assigned to
run automatically without the intervention of the human. Automation devices are of various types namely home
automation, industrial automation system etc., With the usage of internet is becoming high there are many ways in
which 10T influences in creating automation system that is high secure, flexible and easy to use.

In this paper, an automation system is created in such a way that it is flexible enough to use it in any type of
automation system and in order to explain its functionality two loads light, motor by implementing using Raspberry
pi 3b+, Arduino mega 2560, Bluetooth module Hc05, SPDT relay that effectively works with programming a web
application that is responsible for showing live status of the devices and also controlling the devices through

Arduino AT mega 2560 which is programmed to detect the device id and control its functionality.
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EXISTING METHOD AND ITS LIMITATIONS

Based on the researches that have been done, one of the main issues of the existing automation system is their
implementation cost are expensive. Furthermore, the status of the devices in the automation system is possible
after refreshing the web application only. Therefore, it consumes more data and in case of failure of any system
cannot be identified unless refreshing the system. In addition to this, automation systems are specifically designed
to its decided area and it is not flexible enough to use it for other area automation system. For example, home
automation system can only be used effectively for home appliances because it communicates at a very short range.
Also, the existing system uses microcontroller and does not have an operating system a common block diagram of

an loT based automation system is shown in Fig 1.
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Figure 1: Common block diagram of an 10T based automation system

Therefore, in this paper a new system is created to overcome the limitations of the existing system This can
be achieved by designing a low-cost system that is capable of live monitoring the devices in the automation system
and by creating a system that is mobile app based which makes it easy to use along with the added advantage of

implementation of this prototype to any area automation system.

METHODOLOGY AND MATERIALS:

A. Implementation and working:
The implementation and working of the project in shown below in Fig 2.

e The mobile app pairs up with the HC-05 Module through Serial Bluetooth Communication Protocol.

e The HCO5 has Tx and Rx pin which is connected to Rx and Tx of Arduino Mega2560 respectively. This
helps in sending Byte commands. Each Byte commands triggers one NPN transistor which switches on a relay.

e The Arduino 2560 is connected serially with USB with Raspberry Pi 3 B plus where the server with MySqg|
Database is running on Linux Debian based Rasbian OS. Every time a signal is sent it changes the status of that
load either to ON state or to OFF state.

e This can be monitored by the web app or mobile app using WiFi or Internet (if static IP is assigned and
NAT is implemented).

Also, for live monitoring, AJAX JQuery is used in order to fetch data without refreshing. To control the
devices Arduino IDE is used to program by connecting to the Bluetooth device and thereby switch the device

ON/OFF. The web server is designed by using LAMP Linux, Short for Linux, Apache, MySQL, and PHP, an
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open-source Web development platform, also called a Web stack, that uses Linux as the operating system, Apache
as the Web server, MySQL as the RDBMS and PHP as the object-oriented scripting language. Perl or Python is
often substituted for PHP. Android mobile application is programmed by using android studio having all the loads

which is capable of pairing with the Bluetooth and the control the function.
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Figure 2: Block diagram
B. Main components:
1. ARDUINO ATMEGA 2560
This board as shown in Fig 3. Serves the purpose of a controller as it can be used as a platform to incorporate
relays, motors, sensors etc. or any load depending on the area of automation system. In this project the two loads
are used namely bulb and motor. This acts as an interface between the loads and controls them according to the
code that is being written. The function of the Arduino board is to read the input and output, send and receive data,

trigger an output according to the code written.

Figure 3: Arduino MEGA 2560

2. RASPBERRY PI 3 B+:

It is the latest update of Raspberry pi 3 having an update on 64-bit quad core processor which runs at 1.4Ghz
with heat sink along with 4 to 5Ghz wireless LAN, Ethernet and PoE capability. This board is used because it
serves as a local server to the entire 10T system. The code in this written using Raspbian. The functions of this
board is to receive input from the web application and send commands to Arduino to reach the respective device

using the device id.
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Figure 4: Raspberry Pi 3b+
3. SPDT RELAY BOARD:

The single pole double throw relay is a high-quality relay that has common terminal, normally closed terminal
and a normally open terminal. When there is no current flow then the common terminal and normally closed
terminal have continuity and when the coil is energized, the common terminal and the normally open terminal have
continuity. When the coil is energized there is a sound tick that ensures the working of the relay. The function of

this to connect the loads to it and control it current according to the trigger send by the Arduino.

figure 5: Relay board fig 6. Soldered side of the relay board

4. BLUETOOTH HCO05
Itis a transparent wireless Bluetooth module that can wirelessly connect to devices which helps in controlling
the device. Itisa MASTER/SLAVE module, and these can be configured by AT commands where the slave mode

can accept any connections and master mode can initiate a connection. This module connects the Arduino ATmega
2560 to the loads used.

Figure 7: Bluetooth HC 05
In addition to these two loads namely bulb and motor along with the 7-inch TFT touch screen in order to see

the live monitor status. This paper ensure flexibility to any area of automation system namely hotel automation

system, home automation system etc. and makes it possible to control and live monitor.
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RESULTS AND DISCUSSION

This section shows the mobile app-controlled automation system with admin webserver live monitor system
that can be used for any area of automation system namely hotel automation system, industry automation system,
home automation system etc. This paper was managing to accomplish a low cost, easily handle-able, highly secure,
wireless and a live monitor automation system.

The figure 8 shown below shows a mabile app being given input to the loads and then the loads shows output
by switching on/off. This is because the loads are being connected to the Arduino at mega 2560 via the Bluetooth
module HCO5 which is being programmed accordingly. The LCD screen shows the status of the entire automation
system in the web application that is programmed using Linux, Apache, MySQL, PHP. This web application is
capable of live monitoring without having to fetch data after refreshing because it is programmed using AJAX

JQuery where the raspberry pi 3b+ acts as a local server for the entire system.

Figure 9: showing mobile application with output

Thus, the resultant project serves as an automation system with live monitoring with high security and one
hand-held device to control the entire system at very low cost. Also, the main advantage of this project is that it
can be implemented to n number of Arduino boards for a greater number of loads and thereby, ensuring high

security because live monitoring status of the devices will be sent to the web application by the Raspberry pi 3b+.
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CONCLUSION

This paper proposed, designed and accomplished a mobile app-controlled automation system that is capable

of live monitoring which makes the entire system to be operated at greater distance as well as control any number

of devices all inside an app. The advantages of this project can be used in industrial automation system where there

are more devices to control and it can be done securely. Likewise, this project can be used in any area of

automation.
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