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ABSTRACT 

 

An Internet of Things (IoT) is rapidly increasing technology. As increasing popularity 

of an Internet of things (IoT) so devices getting smarter day by day. Internet of Things 

(IoT) is the network of physical objects or things embedded with electronics, software, 

sensors, and network connectivity, which enables these objects to collect and exchange 

data. An Internet of Things (IoT) has given us a promising way to build powerful 

industrial systems and applications by using wireless devices, microcontroller, and 

sensors. In our project, we are developing a system which will automatically monitor 

the industrial parameter’s (i.e. vibration, sound and gas) and switching the industrial 

appliances using concept of an Internet of Things (IoT). A main contribution of this 

project is that it summarizes uses of an Internet of Things (IoT) in industries and takes 

Intelligence decision to monitor and switching the Industrial load. This kind of system 

makes operations simpler and thus reduces errors. This kind of technology switches 

over various loads and monitoring industrial vibration, sound and gas thus providing 

comfort, security and efficiency for the users. It is design with low cost and monitoring 

is fully wireless system. It is an efficient monitoring system and switching from a fixed 

position, increased safety, less human error. The internet connection is needed for 

monitoring the whole system. 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction 

Technological advancement in sensors, microcontrollers, GPRS (General packet radio 

service) and mobile communication opened vast opportunity for various applications. As 

technology is changing day by day that’s why industry changes into smart industry [1]. 

One of the update technologies is the wireless sensor networks (WSNs), which mainly use 

interconnected intelligent sensors to sense and monitoring. Its applications include 

environmental monitoring, industrial monitoring, and traffic monitoring. Then upcoming 

technology is an Internet of Things (IoT) with Artificial Intelligent. Internet of Things 

(IoT) applications have been developed and deployed in recent years. In previous year, 

Industry was monitored manually. But we introduce a system to monitor as well as 

switching the Industrial load without human intervention. A main contribution of this 

project is that it summarizes uses of an Internet of Things (IoT) in industrial equipment 

monitoring and switching the Industrial load. Smart industry is changing from straight 

switches to federal control system [2]. They monitoring and control their electrical 

equipment and collect data as using internet technologies. Internet of things (IoT) based 

load switching and vibration, sound and gas monitoring is also designed for commercial, 

industrial, public and private, institutions, or residential and medical systems and it is 

household activity. We use internet technology to implementing this system, so that this 

system require less time to monitoring the sensor’s condition. Depending on the all sensor 

output then we switching the industrial ac load. 

1.2 Problem Statement 

Industrial load switching and industrial environment; vibration, sound, gas monitoring are 

certain electronic devices which are used to switching the load in home or industry. With 

the development of internet, the concept of an Internet of Things (IoT) has become more 

and more popular [3]. This project presents the implementation of Internet of things (IoT) 

technology in switching of industrial load and monitoring industrial vibration, sound and 

gas. In order to achieve this, a web link which is connected with General packet radio 
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service (GPRS) is interfaced to the microcontroller. The function of the controller is to 

continuously check the inputs coming from the different sensor. General packet radio 

service (GPRS) connected with the monitoring sector by a web link. When this link is 

connected the General packet radio service (GPRS) send all data and then switching the 

load from monitoring sector. When the user is away from industry, all the sensors are 

activated by switching and monitoring the gas, sound, and vibration. The emergency of 

General packet radio service (GPRS) technology has changed the traditional methods of 

data collection. 

1.3 Objectives 

The objective of this project is as follows:  

 To develop an “Internet of Things (IoT) based industrial load switching. 

 To monitoring sound, gas and vibration condition. 

 To develop a power supply unit to provide power on the entire system. 

 To develop the Internet of things (IoT), to provide the internet network on the entire 

system. 

 To develop industrial load protection and environment monitoring with low cost and 

wireless system. 

 To develop a system this will automatically monitor the industrial applications using 

concept of Internet of Things (IoT). 

 To design the system to take Intelligent Decision. 

1.4 Methodology 

IoT or Internet of Things is a technology that deals with bringing control of physical 

devices over the internet. IoT or Internet of Things is one of the most upcoming issues in 

the industrial sectors. If the loads switching and monitoring are not properly, it leads to a 

harmful situation. In the propose system we design an efficient industry automation 

system that allows user to efficiently control industry appliances, machines over the 

internet. In the industrial monitoring field, we use various sensors such as Vibration 

sensor, Sound sensor and Gas sensor for sensing the parameters and the sensed values are 

processed by the microcontroller. The processed values are then displayed through the 

respective LCD displays. Finally, with the help of GSM/GPRS all sensors’ data are 
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sending to the server. A web link is used for monitoring the industrial parameter such as 

Vibration, Sound and Gas and switching the industrial appliances. 

1.5 Chapter Outlines 

Detail description and discussion of our project report is divided into 5 chapters. The 

chapter distributions of our report are as follows: 

Chapter 1: Introduction. In this chapter introduction of our project has been discussed. 

Chapter 2: Literature review. All previous related work has been discussed in this 

chapter. 

Chapter 3: Methodology where the method of development of total system and all 

necessary circuit diagram, block diagram, power supply and hardware has been 

discussed. 

Chapter 4: Result and Analysis where the result of system has been discussed.  

Chapter 5: Conclusion where conclusion, limitation, future work and advantage has been 

discussed. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Introduction 

Internet of things (IoT) is an interconnection of exclusively identifiable embedded 

computing devices where all devices are made equipped with communication and data 

capture capabilities so that they can use the ubiquitous internet to transmit or exchange 

data and other. The concept of the internet of things was introduced by the development 

community in 1999. This concept is very popular because of growth of mobile devices, 

embedded and real time communication, cloud computing and data analytics. [5] 

2.2 Literature Survey 

A survey on an efficient Internet of Things (IoT) based smart industry proposes an 

efficient implementation for Internet of Things (IoT) for monitoring and automation 

system. It works through network as using internet technology with low power 

communication protocols like ZigBee, Wi-Fi etc. This project aims at switching industrial 

appliances via GPRS using internet as communication protocol and microcontroller. The 

user here will move directly with the system through a web-based interface over the web 

whereas industrial appliances like lights, fan etc. are remotely switching through easy 

website. This report also describes how to provide fully smart environment condition 

monitoring by various sensors (Vibration, Sound, Gas, Temperature, Humidity, Light and 

Level) for providing necessary data to automatically detection and resolution of any 

problem in the devices. Switching the industrial appliances via World Wide Web. [4], [5] 

2.3 Related Work 

The internet of things (IoT) is a network of physical objects is embedded with electronics, 

software and sensors having the ability to collect data, transmit or exchange data from the 

world around us across the internet for controlling monitoring purposes. The term internet 

of things refers to the general idea of things, especially everyday objects that are readable, 

locatable, recognizable, addressable and controllable through the internet by using web 

link, irrespective of the communication means such as wired or wireless LAN, WAN. 

Previous Research on industrial automation and monitoring systems depend on the 
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following technology: - Internet Protocol (IP) Technology, Wireless Fidelity (Wi-Fi) 

Technology, Bluetooth Technology, ZigBee Technology, Wireless Sensor Networks 

(WSN) Technology. [5] 

2.3.1 Wireless Sensor Network Technology 

 Wireless Sensor Network (WSN) has been rapidly developed during recent years. 

Starting from military to industrial controls and its advantages include the liability, 

simplicity, and low cost. The (WSNs) are a kind of self-configuring networks which 

consist of large numbers of low-cost, low-power, multi-functional wireless sensors 

nodes. These wireless sensor nodes, which are small in size, are capable of sensing 

and reacting to specific physical or environmental conditions, such as temperature, 

sound, pressure, speed, humidity, and so on. These sensor nodes have the wireless 

communication ability in short distances and pass their data through the network to 

their desired locations. In a WSN, the position of wireless sensor nodes need not to 

be pre-determined, this is because; a wireless sensor node may join in or leave the 

network very quickly and unpredictably. WSN provides a bridge between the real 

physical and virtual worlds. It has the ability to observe the places where it is 

difficult to fix the wired system and at terrestrial environments at a fine resolution 

over large scales. Its characteristics give the WSN a wide range of applications, such 

as industrial automation, agricultural monitoring, air pollution monitoring, health 

care, security systems, etc. [6] 

 This paper proposes a simple Wireless Sensor Network (WSN)-based air quality 

monitoring system (WSNAQMS) for industrial and urban areas. The proposed 

framework comprises a set of gas sensors (ozone, CO, and NO2) that are deployed 

on stacks and infrastructure of a ZigBee WSN and a central server to support both 

short-term real-time incident management and a long-term strategic planning. This 

architecture would use open hardware open-software gas sensing capable motes 

made by Libelium. These motes use the ZigBee communication protocol and 

provide a real-time low cost monitoring system through the use of low cost, low data 

rate, and low power wireless communication technology. The proposed monitoring 

system can be transferred to or shared by other applications. We also introduce a 

simple but efficient clustering protocol dubbed hereafter “Clustering Protocol for 

Air Sensor network” (CPAS) for the proposed WSN-AQMS framework. CPAS 
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proves to be efficient in terms of network energy consumption, network lifetime, 

and the rate at which data is communicated. [6] 

 A WSN is a wireless network consisting of spatially distributed autonomous devices 

using sensors to cooperatively monitor physical or environmental conditions, such 

as temperature, sound, vibration, pressure, motion or pollutants, at different 

locations (Wikipedia). Formed by hundreds or thousands of motes that communicate 

with each other and pass data along from one to another. A wireless sensor network 

is an important element in IoT paradigm. Sensor nodes may not have global ID 

because of the large amount of overhead and large number of sensors. WSN based 

on IoT has received remarkable attention in many areas, such as military, homeland 

security, healthcare, precision agriculture monitoring, manufacturing, habitat 

monitoring, and forest fire and flood detection and so on. Sensors mounted to a 

patient’s body are monitoring the responses to the medication, so that doctors can 

measure the effects of the medicines. [7] 

 A water environmental monitoring system based on a wireless sensor network is 

proposed. It consists of three parts: data monitoring nodes, data base station and 

remote monitoring center. This system is suitable for the complex and large-scale 

water environment monitoring, such as for reservoirs, lakes, rivers, swamps, and 

shallow or deep ground waters. This paper is devoted to the explanation and 

illustration for our new water environment monitoring system design. The system 

had successfully accomplished the online auto-monitoring of the water temperature 

and pH value environment of an artificial lake. The system's measurement capacity 

ranges from 0 to 80 °C for water temperature, with an accuracy of ±0.5 °C; from 0 

to 14 on pH value, with an accuracy of ±0.05 pH units. Sensors applicable to 

different water quality scenarios should be installed at the nodes to meet the 

monitoring demands for a variety of water environments and to obtain different 

parameters. The monitoring system thus promises broad applicability prospects. [8] 

2.3.2 ZigBee Technology 

 ZigBee is one of the protocols developed for enhancing the features of wireless 

sensor networks. ZigBee technology is created by the ZigBee Alliance which is 

founded in the year 2001. Characteristics of ZigBee are low cost, low data rate, 

relatively short transmission range, scalability, reliability, flexible protocol design. It 
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is a low power wireless network protocol based on the IEEE 802.15.4 standard [25]. 

ZigBee has range of around 100 meters and a bandwidth of 250 kbps and the 

topologies that it works are star, cluster tree and mesh. It is widely used in home 

automation, digital agriculture, industrial controls, medical monitoring &power 

systems. [7] 

 Design and Implementation of ZigBee based home automation system. In this paper 

implemented a ZigBee based home automation system. ZigBee is a high-level 

communication protocol used to create personal area network. It supports any kind 

of microcontroller. The system eliminates the complication of wiring in case of 

wired automation. Considerable amount of power saving is also possible. Operating 

range is more than Bluetooth. But the system does not allow remote monitoring and 

controlling of appliances. [6] 

2.3.3 Bluetooth Technology 

 Design and implementation of a low cost, flexible and wireless solution to the home 

automation. The system uses Bluetooth technology where the cell phone is used for 

interaction between the host server and the client modules. This system can be used 

by any appliances that require On-off switching applications without any internet 

connection. The drawback of this system was that the wireless communication 

system was found to be limited to a range less than 50m in a concreted building and 

maximum of 100m range in an open range. The system supports only the symbian 

OS cell phones. [7] 

 Bluetooth wireless technology is an inexpensive, short-range radio technology that 

eliminates the need for pro prietary cabling between devices such as notebook PCs, 

handheld PCs, PDAs, cameras, and printers and effective range of 10 - 100 meters. 

And generally communicate at less than 1 Mbps and Bluetooth uses specification of 

IEEE 802.15.1 standard. At first in 1994 Ericson Mobile Communication company 

started project named “Bluetooth”. It is used for creation of Personal Area Networks 

(PAN). A set of Bluetooth devices sharing a common channel for communication is 

called Pico net. This Pico net is capable of 2 - 8 devices at a time for data sharing, 

and that data may be text, picture, video and sound. The Bluetooth Special Interest 

Group comprises more than 1000 companies with Intel, Cisco, HP, Aruba, Intel 

Ericson, IBM, Motorola and Toshiba. Most of the wireless projects are related is  on    
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        Bluetooth Technology. [6] 

2.3.4 Wireless Fidelity (Wi-Fi) Technology 

 Wireless Fidelity (Wi-Fi) is a networking technology that allows computers and 

other devices to communicate over a wireless signal. Vic Hayes has been named as 

father of Wireless Fidelity. The precursor to Wi-Fi was invented in 1991 by NCR 

Corporation in Nieuwege in the Netherland. The first wireless products were 

brought on the market under the name Wave LAN with speeds of 1 Mbps to 2 

Mbps. Today, there are nearly pervasive Wi-Fi that delivers the high speed Wireless 

Local Area Network (WLAN) connectivity to millions of offices, homes, and public 

locations such as hotels, cafes, and airports. The integration of Wi-Fi into notebooks, 

handhelds and Consumer Electronics (CE) devices has accelerated the adoption of 

Wi-Fi to the point where it is nearly a default in these devices. Technology contains 

any type of WLAN product support any of the IEEE 802.11 together with dual-

band, 802.11a, 802.11b, 802.11g and 802.11n. Nowadays entire cities are becoming 

Wi-Fi corridors through wireless APs. [7] 

2.3.5 Internet Protocol (IP) Technology 

 Internet Protocol (IP) is the primary network protocol used on the Internet, 

developed in 1970s. IP is the principal communications protocol in the Internet 

protocol suite for relaying datagram’s across network boundaries. The two versions 

of Internet Protocol (IP) are in use: IPv4 and IPv6. Each version defines an IP 

address differently. Because of its prevalence, the generic term IP address typically 

still refers to the addresses defined by IPv4. There are five classes of available IP 

ranges in IPv4: Class A, Class B, Class C, Class D and Class E, while only A, B, 

and C are commonly used. The actual protocol provides for 4.3 billion IPv4 

addresses while the IPv6 will significantly augment the availability to 85,000 trillion 

addresses. IPv6 is the 21st century Internet Protocol. This supports around for 2128 

addresses. [7] 

 Smart application has become more and more popular in recent years. It aims at 

helping people manage the various devices freely and build an autonomous 

environment. This project introduces a wireless solution based on Internet protocol 

to manage the industrial units easily. Based on this approach, we design smart 
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industry system with the implementation of related software and hardware. With the 

development of internet, the concept of IoT has become more and more popular. 

Devices are connected to the internet and stretch their reach. Since devices can 

become smart, the industry or the work area can be a smart area with easy 

automation monitoring. Smart application system can connect the various units 

together and provide a unified interface for users to interact with the monitoring 

block. Some main features are listed such as light control, remote control, smart 

energy, remote care, security and safety. As with the development of the Internet, 

Internet based remote monitoring solutions for industry has been proposed. [9] 

2.4 Summary 

In this chapter previous related work has been discussed. Industrial appliances can 

be switches in many ways. In our project we switches and monitoring by using 

Internet of Things (IoT). Many research paper on industrial automation based on the 

wireless sensor network, Bluetooth Technology, Wi-Fi Technology, ZigBee 

Technology and Internet of Things (IoT) Technology. 
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CHAPTER 3 

PROTOTYPE DEVELOPMENT 

3.1 Block Diagram and System Description of this Project 

 

  

 

 

 

 

            Fig 3.1:- Block Diagram of an IoT Based Industrial Load Switching, 

             and Monitoring System via GPRS. 

The above Fig 3.1: shows the system block diagram. The main focus of this project is to develop 

an Internet of Things (IoT) based industrial load switching and monitoring vibration, sound and 

gas by using GPRS system. The monitoring system is fully wireless. It works through the 

internet network on the basic principle of the internet of things (IoT). A monitor sector is use for 

monitoring the whole system. The internet connection is must be needed to run the system. A 

PIC16F73 microcontroller is used as a central processing unit. The vibration, sound, and gas 

sensor are connected with the microcontroller as a sensing device. They sense and send the 

electrical signal to the microcontroller to takes necessary decision. Microcontroller receives all 

sensor data and sends to the 16*2 character LCD display for displaying the all sensor quality. A 

GPRS/GSM SIM800L and switching circuit also interface with microcontroller. GPRS is also 

wireless connect with server. A sim card giving the internet of that sim card is inserting with 

GPRS module. GPRS send the all data to the server as using internet technology. All data are 

saving to the database. A web link is use to monitoring the all data and switching the load.   The 

hardware description according to the block diagram consists of GPRS, microcontroller, sensor 
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Sound Sensor 
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(vibration, sound, gas), relay, LCD display, 20MHZ crystal oscillator, push pull resistor,  power 

supply are given below: 

3.2 GSM/GPRS SIM800L 

Mini GSM/GPRS breakout board is based on SIM800L module; supports quad-band 

GSM/GPRS network, available for GPRS and SMS message data remote transmission.      

 

Fig 3.2:- GPRS/GSM SIM800L module. 

The board features compact size and low current consumption. With power saving 

technique, the current consumption is as low as 1mA in sleep mode. It communicates with 

microcontroller via UART port. Supports command including 3GPPTS 27.007, 27.005 

and SIMCOM enhanced AT commands. The GPRS Shield is compatible with all boards 

which have the same form factor (and pin out) as a standard Arduino Board. The GPRS 

Shield is configured and controlled via its UART using simple AT commands. Based on 

the SIM800L module from SIMCOM, the GARS shield is like a cell phone. GPRS/GSM 

SIM800L also support UART serial communication. [10] 

3.2.1 Features  

 Based on SIMCOM'S SIM800L Module. 

 Quad-Band 850 / 900/ 1800 / 1900 MHz - would work on GSM networks in all 

countries across the world. 

 Connect onto any global GSM network with any 2G SIM. 

 Control via AT commands - Standard Commands: GSM 07.07 & 07.05.Enhanced 

Commands: SIMCOM AT Commands. 

 Short Message Service - so that you can send small amounts of data over the 

network (ASCII or raw hexadecimal). 

 Embedded TCP/UDP stack - allows you to upload data to a web server. 
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 Speaker and Headphone jacks - so that you can send DTMF signals or play 

recording like an answering machine. 

 SIM Card holder and GSM Antenna - present onboard. 

 Supply voltage range 3.4-4.5V. 

 Low power consumption - 1.5mA (sleep mode). 

 Industrial Temperature Range - -40°C to +85 °C.[10] 

3.2.2 Application Ideas 

 M2M (Machine 2 Machine) Applications - To transfer control data using SMS or 

GPRS between two machines located at two different factories. 

 Remote control of appliances - Send SMS while you are at your office to turn on or 

off your washing machine at home. 

 Remote Weather station or a Wireless Sensor Network: Create a sensor node 

capable of transferring sensor data (like from a weather station - temperature, 

humidity etc.) to a web server (like pachube.com). 

 Interactive Voice Response System - Couple the GPRS Shield with an MP3 Decoder 

and DTMF Decoder (besides an Arduino) to create an Interactive Voice Response 

System (IVRS). 

 Vehicle Tracking System - Couple the GPRS Shield with an Arduino and GPS 

module and install it in your car and publish your location live on the internet. Can 

be used as a automotive burglar alarm.[10] 

3.2.3 Cautions 

 Make sure your SIM card is unlocked. 

 The product is provided as is without an insulating enclosure. Please observe ESD 

precautions especially in dry (low humidity) weather. 

 The factory default setting for the GPRS Shield UART is 19200 bps 8-N-1. (Can be 

changed using AT commands).[10] 

3.2.4 Interface Function 

 Power select –To connected 5V DC regulated power supply for GPRS shield. 

 Power jack -To connected 5 VDC regulated power supply. 
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 Antenna interface – A connected to external antenna for GPRS. 

 TX-Transmitter connected to the microcontroller receiver. 

 RX-Receiver connected to the microcontroller transmitter. 

 Status LED – When 5V regulated power supply connected of SIM800L LED is on. 

 Net light –When GPRS SIM800L linking to the net then net light is on. 

 Power key - power up and down for SIM800L. [10] 

3.3 PIC16F73 (Micro controller) 

A microcontroller is a small computer on a single integrated circuit consisting internally 

of a relatively simple CPU, clock, timers, I/O ports and memory. Neither program 

memory in the form of NOR flash or OTP ROM is also often included on chip, as well as 

a typically small amount of RAM. Microcontrollers are design for small or dedicated 

applications. Some microcontrollers may use four-bit words and operated at clock rate 

frequencies as low as 4 kHz, some other may use eight-bit and operate from a clock 

frequency of 20  kHz as this is adequate for many typical such applications, enabling low 

power consumption. They will generally have the ability to retain functionality while 

waiting for an event such as a button press or other interrupt; power consumption while 

sleeping (CPU clock and most peripherals off) may be just nanowatts, making many of 

them well suited for long lasting battery applications. Microcontrollers are used in 

automatically controlled product and devices, such as automobile engine control systems, 

office machines, appliances, power tools and toys. Here we used PIC16F73 

microcontroller in our project. PIC16F73 devices are available only in 28-pin packages. 

The 28-pin devices have three I/O ports (Port A, Port B, Port C) and the 28 pin devices 

have fourteen interrupts. The 28 pin devices have five A/D input channels. The overview 

of the PIC16F73 is shown in below in the figure. We use PIC16F7 microcontroller in our 

project because of its high performance, power efficiency, design flexibility and low cost. 

This microcontroller is developed by Microchip. [11] 

 

Fig 3.3:- Overview of PIC16F73 [11]     
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3.3.1 Pin Configuration (PIC16F73) 

The below figure shows the pin configuration of PIC16F73 microcontroller. It carries 28 

pins which has different configurations. The hardware which is used in our project that is 

gas sensor, sound sensor, vibration sensor, relay, 16X2 LCD, pull up resistor, 20MHZ 

crystal oscillator and GPRS these are interface with microcontroller which we are using 

here and its joint or interface with different pins of the microcontroller as we shown the 

pin configuration of the PIC16F73 microcontroller below in Fig 3.4: [11] 

 

Fig 3.4:- Pin description [11] 

3.4 LCD Display 

LCD (Liquid Crystal Display) screen is an electronic display module and find a wide 

range of applications. A 16x2 LCD display is very basic module and is very commonly 

used in various devices and circuits. These modules are preferred over seven segments 

and other multi segment LEDs. The reasons being: LCDs are economical; easily 

programmable; have no limitation of displaying special & even custom characters (unlike 

in seven segments), animations and so on. A 16x2 LCD means it can display 16 

characters per line and there are 2 such lines. In this LCD each character is displayed in 

5x7 pixel matrix. This LCD has two registers, namely, Command and Data. The 

command register stores the command instructions given to the LCD. A command is an 

instruction given to LCD to do a predefined task like initializing it, clearing its screen, 

setting the cursor position, controlling display etc. The data register stores the data to be 

displayed on the LCD. The data is the ASCII value of the character to be displayed on the 

LCD. Click to learn more about internal structure of a LCD. There are in total of 14 pins 

marked with numbers (16 in case the backlight is built in). It contains 2 rows that can 

display 16 characters. Each character is displayed using 5*8 or 5*10 dot matrix. It can be 

http://www.engineersgarage.com/content/seven-segment-display
http://www.engineersgarage.com/content/led
http://www.engineersgarage.com/microcontroller/8051projects/create-custom-characters-LCD-AT89C51
http://www.engineersgarage.com/microcontroller/8051projects/display-custom-animations-LCD-AT89C51
http://www.engineersgarage.com/insight/how-lcd-works
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easily interfaced with a microcontroller.16*2 character LCD display has two inputs to 

give power VCC and GND. Voltage at VEE determines the contrast of the display. A 10k 

potentiometer whose fixed ends are connected to VEE can be used adjust. A 

microcontroller needs to send two information to operate this LCD display, data and 

commands. Data represents the ASCII value (8 bits) of the character to be displayed and 

command determines the other operation of LCD such as position to be displayed. Data 

and commands are send through the same data lines, which are multiplexed using the RS 

(Register select) input of LCD. When it is high, LCD takes it as data to be displayed and 

when it is low, LCD takes it as a command. The input signal R/W (Read or Write) 

determines whether data is written to or read from the LCD. The interface between this 

LCD and microcontroller can be 8 bit or 4 bit and the difference between them is in how 

the data or commands are send to LCD. In the 8 bit mode, 8 bit data and commands are 

sends through the data lines DB0-DB7 and data strobe is given through E input of the 

LCD. But 4 bit mode uses only 4 data lines, DB4-DB7 and data strobe through E input. 

[12] 

 

Fig 3.5:- Pin diagram of 16x2 LCD displays [12] 

3.5 Crystal Oscillator  

Crystal oscillator is an electronic oscillator circuit that uses the mechanical resonance of a 

vibrating crystal of piezoelectric material to create an electrical signal with a very 

precise frequency. This frequency is commonly used to keep track of time (as in quartz 

wristwatches, to provide a stable clock signal for digital integrated circuits, and to 

stabilize frequencies for radio transmitters and receivers. The most common type of 

piezoelectric resonator used is the quartz crystal, so oscillator circuits incorporating them 
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became known as crystal oscillators, but other piezoelectric materials including 

polycrystalline ceramics are used in similar circuits. [13] 

3.5.1 Description 

The PT7C5027 series are miniature crystal oscillator module ICs. The oscillator circuit 

stage
 
has voltage regulator drive, significantly reducing current consumption and crystal 

current, compared with existing devices, and significantly reducing the oscillator 

characteristics supply voltage dependency. [13] 

 

Fig 3.6:- Crystal Oscillator. [13] 

3.5.2 Features 

 Wide range of operating supply voltage: 1.50V to 5.5V. 

 Regulated voltage drive oscillator circuit for reduced power consumption and crystal 

drive current. 

 Optimized low crystal drive current oscillation for miniature crystal units  

  PT7C5027Ax series: for Flip Chip Bonding. 

 PT7C5027Bx series: for Wire Bonding (type). [13] 

3.6 Relay 

A relay is an electrically operated switch. Many relays use an electromagnet to 

mechanically operate a switch, but other operating principles are also used, such as solid-

state relays. Relays are used where it is necessary to control a circuit by a low-power 

signal (with complete electrical isolation between control and controlled circuits), or 

where several circuits must be controlled by one signal. The below Fig 3.7: shows the 4-

channels electromagnetic relay. The first relays were used in long 

distance telegraph circuits as amplifiers: they repeated the signal coming in from one 

circuit and re-transmitted it on another circuit. Relays were used extensively in telephone 



17 
 

exchanges and early computers to perform logical operations. A type of relay that can 

handle the high power required to directly control an electric motor or other loads is 

called a contactor. Solid-state relays control power circuits with no moving parts, instead 

using a semiconductor device to perform switching. Relays with calibrated operating 

characteristics and sometimes multiple operating coils are used to protect electrical 

circuits from overload or faults; in modern electric power systems these functions are 

performed by digital instruments still called "protective relays". [14] 

 

Fig 3.7:- Relay. [14] 

3.7 MQ-5 Gas Sensors 

These smoke sensors are used in gas leakage detecting equipments in family and industry, 

are suitable for detecting of LPG, natural gas, coal gas, smoke. When a gas interacts with 

this sensor, it is first ionized into its constituents and is then adsorption by the sensing 

element. This adsorption creates a potential difference on the element which is conveyed 

to the processor unit through output pins in from of current. This is an analog (voltage) 

output sensor. [15] 

 

   

Fig 3.8:- MQ-5 Gas Sensor [15] 

The above Fig 3.8: is a MQ-5 Gas sensor. It has 4 pin. One pin is analog and one pin is 

digital. Another two pin is VCC and GND. It senses the combustible gases in the air. It 

has a sensitive filament made of SnO2. When a combustible gas is introduced, it’s rise. 

3.7.1 Working principle  

The working principle of MQ-5 gas sensor is as follows: The sensor has a sensitive 

filament made of SnO2. In the presence of clean air, this filament tends to have lower 

 

MQ-5 Gas Sensor 
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GND 

Analog Output 

Digital Output 
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electrical conductivity. When a combustible gas such as LPG is introduced, the filament’s 

conductivity rises, and the amount of change in its conductance/resistance can be used to 

indicate the equivalent gas concentration. This effect tends to be particularly pronounced 

at higher temperatures, and resistive heating element is present as well. SnO2 is 

particularly sensitive to Methane, Butane and Propane, but is also sensitive to other 

combustible gases as well. [16] 

3.7.2 Features 

 Sensitive for LPG, natural gas, coal gas 

 Output voltage boosts along with the concentration of the measured gases increases 

 Fast response and recovery 

 Adjustable sensitivity 

 Signal output indicator 

 Stable and long life 

 Simple drive circuit[16] 

3.7.3 Specifications 

 Dimension: 40mm*21mm  

 Mounting holes size: 2.00mm 

 Power: 2.5V-5.00V[16] 

3.7.4 Application 

They are used in gas leakage detecting equipments in family and industry, are suitable for 

detecting of LPG, natural gas, town gas, avoid the noise of alcohol and cooking fumes 

and cigarette smoke. [16] 

3.7.5 How to use 

In the case of working with a MCU: 

VCC         2.5V-5V. 

GND  power supply ground. 

AOUT  MCU .IO (analog output). 

DOUT  MCU .IO (digital output). [16] 
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3.8 Sound Sensor 

The sound sensor module provides an easy way to detect sound and is generally used for 

detecting sound intensity. This module can be used for security, switch, and monitoring 

applications. Its accuracy can be easily adjusted for the convenience of usage. It uses a 

microphone which supplies the input to an amplifier, peak detector and buffer. When the 

sensor detects a sound, it processes an output signal voltage which is sent to a 

microcontroller then performs necessary processing.  The below Fig 3.9: is sound sensor. 

It has three pin. One pin is digital output pin, one is VCC and another is GND pin. [17] 

 

  

 

                                            Fig 3.9:- Sound Sensor. [17] 

3.8.1 Features  

 Can detect the surrounding sound then output analog value. 

 Can set a sound value then output digital value. 

 Adjustable Sensitivity, Stable Performance. 

 Size: 32mm x 17mm x 15mm. 

 Working voltage: DC 4-6V. 

 5V Working Voltage, support both the output digital value and the output analog 

value. 

 Analog voltage signal output, signal amplitude is VCC/2. 

 Sensitivity, built-in amplifier circuit, gain can be adjusted. 

 Main chip: LM393 comparator. 

 Microphone: Electrets condenser 

 Get the intensity of the sound of the voltage signal through the AD transforms        

 Port explanation: DO for digital output, AO for analog output 

 Applicable to a variety of plat forms including Arduino/AVR/ARM. [17] 

3.9 Vibration Sensor 

The vibration/shock sensor detects shock intensity caused by sudden knocks or hits and in 
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continuous vibration due to faulty ball-bearings on fans and other equipment. Here we 

used The SW-420 vibration sensor in below Fig 3.10: which offer the best combined bias 

stability, repetitive high-shocks resistance, linearity and noise performance available. In 

addition, an embedded self-test feature ensures that the device is still functional at all 

times. The vibration sensor SW-420 and comparator LM393 to detect if there is any 

vibration that beyond the threshold. The threshold can be adjusted by the on-board 

potentiometer. When this no vibration, this module output logic LOW the signal indicate 

LED light, and vice versa. [18] 

3.9.1 Application Idea 

 Vibration detecting 

 Burglary protection system. [18] 

 

  

  

Fig 3.10:- SW-420 Vibration Sensor. [18] 

3.9.2 Features  

 The default state of the swith is close 

 Digital output 

 Supply voltage: 3.3V-5V 

 On-board indicator LED to show the results 

 On-board LM393 chip 

 Dimension of the board: 3.2cmx1.4cm. [18] 

3.10 Power Supply Units 

DC power supply is a traditional electronic device which takes AC power from AC mains 

and converts it into DC power to operate various electronic DC application in electronic 

laboratory the dc power supply is common instrumental device which is used as a dc 

voltage source DC power supply also has long lasting an voltage adjustable facility which 

are suitable for our project. In below Fig 3.11: a transformer steps down 220V AC 

supply to low voltage AC. A rectifier circuit is then converting AC to DC.  However 
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this DC contains ripples, which can be smoothened by a filter circuit. Regulated power 

supply maintains a constant DC output voltage. [19] 

  220V                                                                                                                    Regulated 

   AC 5V DC 

Fig 3.11:- Block diagram of power supply [19] 

3.10.1 Operation of power supply unit Circuit 

In below Fig 3.12: a transformer takes 220V AC in its primary and steps down it into12V 

AC in secondary. A bridge rectifier which is created with 4 diodes D1–D4 takes this 12V 

AC in its input and converts it into12V DC as its output. 

Fig 3.12:- Regulated DC 5V supply. [19] 

This output is not pure but pulsating DC this has ripple in its wave. The 2200μF, 35V 

capacitor is connected in parallel with output of bridge Rectifier and acts as a shunt 

capacitance filter which removes the ripple from pulsating DC and makes it near to pure 

DC. The 7805 is a 3-terminal constant +5V regulator IC. It takes +12V between its pin no 

1 and 2 as input and supplies constant +5V between pin no 3 and 2 as output. We can get 

constant +5V supply in the out. [19] 

3.11 Circuit Diagram of an Internet of Things (IoT) Based Industrial Load 

Switching and Vibration, Sound and Gas Monitoring System 

As we seen on the below Fig 3.12: microcontroller is the main controlling device of this 

project. Here we use PIC16F73 microcontroller as our control unit which has capacity 4-

20 MHz operating frequency. We are using this microcontroller because of its high 

performance and low cost. LCD, sensor (vibration, sound and gas), relay, is interface to 

microcontroller.LCD interface with microcontroller can be 8 bit or 4 bit. Here we can 

Transformer Rectifier Regulator Filter 
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interface the LCD to microcontroller with only four bit data line out of eight bit DB4-

DB7.Microcontraller send data to operate LCD display.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Fig 3.13:-Circuit Diagram of an IoT Based Industrial Load Switching and  

 Vibration, Sound and Gas Monitoring System via GPRS. 

GPRS also interface with microcontroller through which is also wireless connect to the 

server by a link. RXD and TXD pins of GSM/GPRS module and PIC microcontroller 

should be connected with each other in reverse manner. Because transmitted data of PIC 

microcontroller receive to GSM/GPRS module and similarly transmitted data from 

GSM/GPRS TXD to RXD receive pin of PIC microcontroller. This is a wired 

GNDVcc

Vcc Vcc

GND

GND

GND

Vcc

Vcc

Vcc

GND

GND

GND

W
/R

G
N

D

V
c
c

R
s

E D
4

D
5

D
6

D
7

Vcc

GND

Out Out

Vcc

GND

Vibration Sensor
Sound Sensor

Tx

Rx

Vcc

GND

Antnna

Load 1

C1

Relay 1

Relay 2

Relay 3

Relay 4

Load 2

Load 3

Load 4

Out

Vcc

GND

C2 Crystal 

Oscillator

LCD Display

1K

MCLR/1

AN0/2

OSC1/9

OSC2/10

RC2/13

RC3/14

RC4/15

RC5/16

RC1/12

RB7/23

RB6/24

RB5/25

RB4/26

RB2/27

RC0/11

RC7/18

RC6/17

PIC

16F73

GPRS Sim800l

Vcc

Gas Sensor



23 
 

communication to send data from one device to another.PIC and GSM/GPRS interfaced 

through 2 wire serial communication. Serial communications mean to send data bit by bit. 

There is one important to consider while using serial communication that is baud rate. 

Baud rate is the number of bits transfer per second from one device to another. Usually 

SIM800L GSM/GPRS module support 9600 baud rate with UART type serial 

communication. UART means Universal Asynchronous receive and transmitter.PIC 

microcontroller have built into hardware to implement UART serial communication 

process between PIC microcontroller and GSM/GPRS.SIM800L GSM/GPRS module 

also support UART serial communication. We use a hosted id to connect the server. 

When the GPRS connected to the server by a link send all data of sensor to the 

monitoring sector of the server. We monitor the vibration, sound and gas quality of 

industries to the monitoring sector of the server then switching the load of industries. 

3.12 Working procedure of web link of this system 

Working procedure of our system web link are discussed in the below. We monitoring 

electrical appliance, vibration, sound and gas and switching load using this web link. 

3.12.1 File type 

Here we use total three types of file: 

 Text file: The file is mainly use for keep the data. For that reason we make a file 

named “datatxt”. We keep the file in hosted FTP (File Transfer Protocol) Server. In 

here we use FTP server because we need to transfer the data. 

 PHP file: The main work of the php file is connecting with server, connecting with 

database, control button activity. We also read the data from text file using php. 

 HTML file: Mainly for the view of webpage we need the html files. The total web 

view is depending on the html files.  

3.12.2 Description 

First of all we enter into the web page. Here we see the button in Fig 3.15: where the 

button is mainly used for switching the ac load of industries and monitoring gas, sound 

and vibration of industries. The data are saving from the datatxt file which we keep on the 

FTP server. (i.e. FTP means file transfer protocol). We use FTP server because we need 
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to transfer the data. By using php file the data transfer from text file to the server. The 

values are coming into our browser by GPRS module. All the information is saved into 

the server and after that using the bellow link we monitoring the industrial appliances 

from server and we also monitoring the all sensor’s condition by using this link. The link 

is: http://joyanto.com/eeelabs/index.php link we can see all information in web browser. 

 

 

  

  

 

   

 

 

Fig 3.14:-Block Diagram of Browser view. 

Fig 3.15:- Monitoring and Switching web view. 
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CHAPTER 4 

IMPLEMENTATION AND RESULS ANALYSIS 

4.1 Introduction 

Results and analysis details of our project has been discussed in this chapter. Load switching 

and monitoring systems in all industries of our country are hazardous because 

conventional switches produce sparks. Internet of Things (IoT) based load switching and 

monitoring system especially useful in hazardous applications. The major drawbacks of 

traditional industrial load switching based on manual intervention. Manual operate 

switches produce spark which is dangerous for industries where inflammable gases are 

present and monitoring system is very difficult for the human. This drawback is reduced 

by Internet of Things (IoT) based load switching and monitoring by using GPRS system. 

We use a sim card with internet connection in GPRS. A web link is used for monitoring 

the vibration, sound and gas and switching the load of industries. GPRS connected to the 

server by this link, which is only design for switching and monitoring purpose. We also 

monitor vibration, sound and gas to using LCD display. 

4.2 Algorithm for an IoT Based Industrial Load Switching and Vibration, Sound, 

Gas Monitoring System using GPRS  

The algorithm of an Internet of Things (IoT) based industrial load switching and 

vibration, sound and gas monitoring system using GPRS is shown in Fig 4.1: All sensor 

start to sense. Vibration sensor detects the Vibration of industrial Load, Gas sensor 

detects the presence of gases in industries and Sound sensor detects the sound intensity. 

All sensors send the electrical signal to the microcontroller. Vibration sensor and Sound 

sensor sends digital output and Gas sensor send analog output to the microcontroller as an 

input. Microcontroller interface with 16*2 LCD display. Microcontroller sends all sensor 

data to 16*2 character displays for displaying the sensor condition. Microcontroller also 

interfaces with GPRS. GPRS is wireless connected with the server. If GPRS connected 

with server or not, if it’s then search on server by using a hosted id. If hosted is connected 

with the server or not, if it’s then a monitoring web page showing the server. We use a 

PC/Mobile as a monitor. We use the web page to monitoring the sensor’s condition and 

monitoring on/off conduction of loads. We monitoring and switching electrical appliances 
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and sensor’s condition to using web page of PC/Mobile. In the web page of PC/Mobile 

monitoring sensor’s condition and on/off condition of electrical appliances.  
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                                                                         LCD                 
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Fig 4.1: Flow chart of the system. 

4.3 Working principle of this project  

When a gas interacts with the gas sensor, it is first ionized into its constituents 

and is then adsorption by the sensing element. This adsorption creates a 

potential difference on the element which is conveyed to the microcontroller 

through output pins in from of current .when a sound sensor detects a sound, it 
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process an output signal voltage which is sent to a microcontroller .The 

vibration sensor to detect if there is any vibration that beyond the threshold, it 

process an output signal voltage which is send to a microcontroller 

.Microcontroller needs to send two information to operate the LCD display, data 

and commands. Microcontroller interface with GPRS/GSM trough 2 wire serial 

communication. It also sent the data of all sensors to the GPRS by using se rial 

data communication .GPRS connected with the server by using a hosted id. A 

local hosted id (joyanto.com/eeelabs/index.php) link is to design for monitoring 

the quality of vibration and sound of industries and presence of harmful gasses 

of industries. A sim card with net connection is use to the GPRS. When GPRS 

connected to the server, sent all sensor data to the server. Then we see the 

quality of all sensors. Monitoring based on the sensor quality switching the load 

of industries. 

4.4 Full prototype overview 

In  our project we use vibration, sound and gas sensor to detect the vibration of industrial 

load, sound pollution of industry and presence of  gases in industry. Herer all sensor are 

connected with microcontraller PIC16F73. 

 

                                   Fig 4.2:- Top view of prototypes 

LCD display interface with PIC16F73 microcontraller to displaying the all sensor value 

and laods on/off conduction. We used GPRS system to connecting the web  server. GPRS 

also connected with PIC16F73 microcontraller. We use a sim card with internet 

connected which is insert with GPRS. A web link is used to monitoring the vibration, 
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sound and gases of industries and on/off condition of industrial load. We used 5V 

regulated supply in our project. The full overview of our project is shown in Fig 4.2: 

4.5 Monitoring part 

In Fig 4.3: shows smoke sensor/gas sensor detect the presence of gas, vibration sensor 

and sound sensor detected the vibration and sound quality which is displaying in our 

system LCD display. In Fig 4.4: we monitoring the vibration, sound and gases of 

industries before switching load. 

 

Fig 4.3:-Vibration, sound and gas detect which is shown in LCD display. 

 

Fig 4.4:- Before switching the load monitoring vibration, sound, and gas. 

4.6 Monitoring and switching part 

The sensor’s condition and load on/off position are showing in LCD display are shown in 

Fig 4.5: 

Fig 4.5:- After switching the load vibration, sound and gas detect which 

 has shown in LCD display. 
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In this part smoke sensor detects the presence of gas, vibration sensor and sound sensor 

detected the vibration and sound condition’s which is displaying in our system LCD 

display and also displaying loads on/off condition. The monitoring sector also showing all 

sensor’s condition and on/off position of industrial appliance’s. In the monitor web page 

as shown in below Fig 4.6: us monitoring and switching the industrial appliances such as 

light, fan conveyer motor and monitoring industrial parameter (i.e. Vibration, sound, 

Gas). After monitoring the all sensor’s condition then we switching the load of industries 

shown in Fig 4.7: 

 

Fig 4.6:- After switching the load monitoring vibration, sound, and gas 

in the monitoring sector. 

. 

 

Fig 4.7:- After switching the load. 

4.7 Cost Analysis of Component Used in our Project 

                                                    Table 1.1: Total cost of the device 

Sl. no Equipment Quantity Cost (Tk) 

1 Gas sensor 1 230 

2 Sound sensor 1   80 
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We have been designed with low cost instrument in the system. The estimated cost of our 

project is a few thousand takes. The total cost of our system is less compare then the IoT 

based industrial appliances control system and home automation system. We use a 

PIC16F73 Microcontroller in our system which is cheaper than other IoT based industrial 

automation system device. The major benefit of our system is monitoring and switching 

the industrial appliances. 

4.8 Advantages of an IoT Based Industrial Load Switching and Monitoring system 

 Industrial load switching is based on manual intervention but IoT based load 

switching are intervention by internet technology.  

 To develop industrial load protection and environment monitoring with low cost and 

wireless system. 

 The internet connection is must be needed for this whole system, so load can be 

switches anywhere in Bangladesh. 

 We also find update value of Vibration, Sound, and Gas of the industry from the 

monitoring sector. 

3 Vibration sensor 1 130 

4 Microcontroller(PIC16F73) 1   75 

5 LCD display 1 130 

6 Relay 4   65 

7 Capacitor 1   15 

8 Diode 4     4 

9 Load 4 100 

10 Regulator IC7805 1     3 

11 Transformer 1    70 

12 Copper board 2    40 

13 Male-female wire 50    90 

14 Microcontroller bass 1    10 

15 GPRS(SIM 800L) with sim 1  800 

16 Crystal oscillator 20MHZ 1    10 

            Total cost                                                = 1852 
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 Monitoring the industrial Vibration, Sound and Gas and appropriate action for this 

condition taking. 

 It required less time to monitoring and switching the load. 

 Easy to implement and the whole system operates easily as we use the internet. 

 The whole system is work with low power. 

 Switching Load from a fixed position. 

4.9 Summary  

Result and analysis details of our project are discussed in this chapter. In this chapter 

shown total cost of our system. Industrial load be switches and sensor’s condition are 

monitoring are shown in the chapter. We also are seeing our project result in the LCD 

display and also monitoring sector. We also discussed in the chapter how load be switches 

in the monitoring sector. 
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CHAPTER 5 

CONCLUSION AND FUTURE WORK 

5.1 Conclusions 

In industries to reduce manual overhead we have implemented Internet of Things (IoT) in 

industry to monitor as well as to inform the responsible person to take appropriate 

measures, but this will partially fulfill our requirement. As sometimes it will be late in this 

process and it will harm to property as well as life. For this purpose we are developing a 

system for industrial load switching using Internet of Things (IoT) with the help of 

Artificial Intelligence to make system automated which will take intelligent decisions [2]. 

“An Internet of Things (IoT) based industrial load switching, vibration, sound and gas 

quality monitoring system” is designed and implemented using Internet of Things (IoT) 

technology using GPRS. It requires low maintenance. The circuit is easy to understand. 

This system has various applications. An Internet of Things (IoT) based industrial load 

switches and industrial vibration, sound and gas monitoring is safe for the laborer. 

Laborers can easily switching and monitoring using this system. In this project I have 

described that how gas quality as well as environment pollution monitoring system that 

allows us to monitor and check live gas and vibrating of the industrial load as well as 

sound pollution in a particular areas through Internet of Things (IoT). System uses gas 

sensors to sense presence of harmful gases/compounds in the air, vibration sensor to sense 

the vibrating of the industrial load and sound sensor to sense the industrial sound 

pollution and constantly transmit this data to microcontroller. We are taking valuable 

advice and necessary documents from our supervisor and other persons of respective 

field. I am hopeful, this design and implementation of an “Internet of Things (IoT) based 

industrial load switching, vibration, sound and gas monitoring via GPRS” will be 

effective. 

5.2 Limitations 

 This project proposes the implementation of Internet of Things (IoT) technology in 

switching of industrial load and monitoring industrial vibration, sound and gas 

quality, so we need internet connection to run this whole system. Without internet 

connection the system will not be run. 
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  Internet Connection is fluctuating which may create problems. It is one of the major 

limitations of our project. 

 Server problem is another limitation. 

 We use a local hosted id which validity time is 1 year. 

5.3 Future Works 

 It may be developed the IOT system of the project to take intelligent decision and 

control devices. 

 It may upgrade the system to get various data to monitoring the sound, gas, 

vibration. 

 It may increase the performance by using PLC for switching the heavy load of 

industry. 

 It may very sensible and more effective by adding various sensing device, 

(Temperature, humidity sensor, dust sensor etc). 
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APPENDIX A 

Program Code for Microcontroller: 

;-------------------------------------------------------------------------------  

;**** Added by Fuse Configurator **** 

; Use the Fuse Configurator plug-in to change these settings 

Device = 16C73BS 

ConfigFOSC_HS, WDTE_OFF, PWRTE_OFF, CP_ALL, BOREN_OFF 

;**** End of Fuse Configurator Settings **** 

;-------------------------------------------------------------------------------  

Xtal20    

Declare LCD_RSPinPORTB.2 

Declare LCD_ENPinPORTB.3 

Declare LCD_DTPinPORTB.4 

Declare LCD_Interface4 

Declare Hserial_Baud= 9600 

Declare Hserial_RCSTA= %10010000  

Declare Hserial_TXSTA= %00100000  

Declare Hserial_Clear= On  

Symbol sound_sense = PORTC.0 

Symbol vibrate_sense = PORTC.1 

Symbol relay_1 = PORTC.2 

Symbol relay_2 = PORTC.3 

Symbol relay_3 = PORTC.4 

Symbol relay_4 = PORTC.5 

Input sound_sense :Input vibrate_sense 

Output relay_1 :Output relay_2 

Output relay_3 :Output relay_4 

Dim rly1_status As Byte  
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Dim rly2_status As Byte  

Dim rly3_status As Byte  

Dim rly4_status As Byte 

Dim msg[4] As Byte 

Dim temp As Byte 

Dim x As Word 

Dim g_valueAs Byte 

Dim v_valueAs Byte 

Dim s_valueAs Byte 

Cls 

PORTC = $ff 

GSM_init: 

Print At 1,1, "Please wait.." 

DelayMS10000 

DelayMS10000 

Cls 

Print At 1,1, "Contacting GSM.." 

HSerOut["AT", 13, 10] 

HSerIn100, GSM_init, [Wait("OK")] 

HSerOut["ATE0", 13, 10] 

DelayMS1000 

HSerOut["AT+CGATT=1", 13, 10] 

DelayMS1000 

HSerOut["AT+SAPBR=3,1,",34,"CONTYPE",34,",",34,"GPRS",34, 13, 10] 

DelayMS1000 

HSerOut["AT+SAPBR=1,1", 13, 10] 

DelayMS1000 

HSerOut["AT+HTTPINIT", 13, 10] 
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DelayMS1000 

Cls 

Print At 1,1, "GSM OK.." 

DelayMS2000 

Cls 

Clear 

While 1 = 1 

Print At 1,16, Dec1 temp 

Inctemp 

GoSubread_server 

GoSubwrite_server 

Wend 

check_sensor: 

g_value = ADIn0 

v_value = 1 

Else 

v_value = 0 

EndIf 

s_value = 1 

Else 

s_value = 0 

EndIf 

 Print At 1,1, "Smoke: ", Dec g_value, "" 

Print At 2,1, "Vibr:", Dec1 v_value,"", "Sound:", Dec1 s_value 

Return 

delay: 

For x = 0 To 300 

DelayMS10 
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Next 

Return 

read_server 

Clear msg 

HSerOut["AT+HTTPPARA=",34,"URL",34,",",34,"http://joyanto.com/eeelabs/update.php",34, 13, 10] 

GoSubdelay 

HSerOut["AT+HTTPACTION=0", 13, 10] 

GoSubdelay 

HSerOut["AT+HTTPREAD", 13, 10] 

HSerIn2000, over1, [Wait("4",13, 10), Strmsg] 

Print At 1,11, Strmsg 

If msg[0] = "0"Then relay_1 = 1 

If msg[1] = "0"Then relay_2 = 1 

If msg[2] = "0"Then relay_3 = 1 

If msg[3] = "0"Then relay_4 = 1 

If msg[0] = "1"Then relay_1 = 0 

If msg[1] = "1"Then relay_2 = 0 

If msg[2] = "1"Then relay_3 = 0 

If msg[3] = "1"Then relay_4 = 0 

over1: 

Return 

write_server 

HSerOut["AT+HTTPPARA=",34,"URL",34,",",34,"http://joyanto.com/eeelabs/connect.php?g_value=",De 

g_value,"&v_value=",Dec v_value,"&s_value=",Dec s_value,34, 13, 10] 

HSerOut["AT+HTTPACTION=0", 13, 10] 

GoSubdelay 

Return 
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APPENDIX B 

 

Program for connection of database: 

<?php 

    // Prepare variables for database connection 

    $username = "joyantoc_eeelabs";   

    $password = "48ubujU6O0";  

    $server = "localhost"; 

    $database = "joyantoc_eeelabs";  

    // Create connection 

    $conn = new mysqli($server, $username, $password, $database); 

    // Check connection 

    if ($conn->connect_error) { 

       die("Connection failed: " . $conn->connect_error); 

    }  
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APPENDIX C 

Program for monitoring vibration, sound and gas: 

<?php 

 include('db_connect.php'); 

$sly = 'SELECT GAS FROM DATA WHERE ID=1' 

$result = mysqli_query($conn, $sql); 

$gas_col = mysqli_fetch_assoc($result) 

echo "<h1> Smoke Sensor: " 

 echo $gas_col['GAS']; 

echo "</h1>"; 

$sql = 'SELECT VIBRATE FROM DATA WHERE ID=1'; 

$result = mysqli_query($conn, $sql); 

$vibrate_col = mysqli_fetch_assoc($result); 

echo "<h1> Vibration Sensor: "; 

if($vibrate_col['VIBRATE'] == 1) echo "Vibrating.."; 

else echo "GOOD condition."; 

echo "</h1>";    

$sql = 'SELECT SOUND FROM DATA WHERE ID=1'; 

$result = mysqli_query($conn, $sql); 

$sound_col = mysqli_fetch_assoc($result); 

echo "<h1> Sound Sensor: "; 

if($sound_col['SOUND'] == 1) echo "Noise Detected.." 

else echo "GOOD condition."; 

echo "</h1>"; 

$sql = 'SELECT RELAY_1 FROM DATA WHERE ID=2'; 

$result = mysqli_query($conn, $sql); 

$relay1_col = mysqli_fetch_assoc($result); 

echo "<h1> Relay 1: "; 



42 
 

if($relay1_col['RELAY_1'] == 1) echo "ON."; 

else echo "OFF."; 

echo "</h1>"; 

$sql = 'SELECT RELAY_2 FROM DATA WHERE ID=2'; 

$result = mysqli_query($conn, $sql); 

$relay2_col = mysqli_fetch_assoc($result); 

echo "<h1> Relay 2: "; 

if($relay2_col['RELAY_2'] == 1) echo "ON."; 

else echo "OFF."; 

echo "</h1>"; 

$sql = 'SELECT RELAY_3 FROM DATA WHERE ID=2'; 

$result = mysqli_query($conn, $sql); 

$relay3_col = mysqli_fetch_assoc($result); 

echo "<h1> Relay 3: "; 

if($relay3_col['RELAY_3'] == 1) echo "ON."; 

else echo "OFF."; 

echo "</h1>"; 

$sql = 'SELECT RELAY_4 FROM DATA WHERE ID=2'; 

$result = mysqli_query($conn, $sql); 

$relay4_col = mysqli_fetch_assoc($result); 

echo "<h1> Relay 4: "; 

if($relay4_col['RELAY_4'] == 1) echo "ON."; 

else echo "OFF."; 

echo "</h1>"; 

$conn->close() 

?> 

<form action="button_action.php" method="post"> 

<input type="submit" name="relay1" value="Toggle Relay 1"/> 
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<input type="submit" name="relay2" value="Toggle Relay 2"/> 

<input type="submit" name="relay3" value="Toggle Relay 3"/> 

<input type="submit" name="relay4" value="Toggle Relay 4"/> 

</form> 

Web view:- 

Smoke Sensor:  

Vibration Sensor:  

Sound Sensor: 
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APPENDIX D 

Program for switching the load: 

<?php 

    include('db_connect.php'); 

    $sql = 'SELECT RELAY_1 FROM DATA WHERE ID=2'; 

    $result = mysqli_query($conn, $sql); 

    $relay1_col = mysqli_fetch_assoc($result); 

    $sql = 'SELECT RELAY_2 FROM DATA WHERE ID=2'; 

    $result = mysqli_query($conn, $sql); 

    $relay2_col = mysqli_fetch_assoc($result); 

    $sql = 'SELECT RELAY_3 FROM DATA WHERE ID=2'; 

    $result = mysqli_query($conn, $sql); 

    $relay3_col = mysqli_fetch_assoc($result); 

   $sql = 'SELECT RELAY_4 FROM DATA WHERE ID=2'; 

    $result = mysqli_query($conn, $sql); 

    $relay4_col = mysqli_fetch_assoc($result); 

    if(isset($_POST['relay1'])){ 

       if($relay1_col["RELAY_1"] == 0) 

          mysqli_query($conn, "UPDATE DATA SET RELAY_1='1' WHERE RELAY_1=0"); 

       else 

          mysqli_query($conn, "UPDATE DATA SET RELAY_1='0' WHERE RELAY_1=1"); 

    } 

    if(isset($_POST['relay2'])){ 

       if($relay2_col["RELAY_2"] == 0) 

          mysqli_query($conn, "UPDATE DATA SET RELAY_2='1' WHERE RELAY_2=0"); 

       else 

          mysqli_query($conn, "UPDATE DATA SET RELAY_2='0' WHERE RELAY_2=1"); 

    } 
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    if(isset($_POST['relay3'])){ 

       if($relay3_col["RELAY_3"] == 0) 

          mysqli_query($conn, "UPDATE DATA SET RELAY_3='1' WHERE RELAY_3=0"); 

       else 

          mysqli_query($conn, "UPDATE DATA SET RELAY_3='0' WHERE RELAY_3=1"); 

    } 

    if(isset($_POST['relay4'])){ 

       if($relay4_col["RELAY_4"] == 0) 

          mysqli_query($conn, "UPDATE DATA SET RELAY_4='1' WHERE RELAY_4=0"); 

       else 

          mysqli_query($conn, "UPDATE DATA SET RELAY_4='0' WHERE RELAY_4=1"); 

    } 

    header("Refresh:0; url=index.php"); 

?> 
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APPENDIX E 

 

Program for loads update value: 

<?php 

    include('db_connect.php'); 

    $sql = 'SELECT RELAY_1 FROM DATA WHERE ID=2'; 

    $result = mysqli_query($conn, $sql); 

    $relay1_col = mysqli_fetch_assoc($result); 

    echo $relay1_col['RELAY_1']; 

    $sql = 'SELECT RELAY_2 FROM DATA WHERE ID=2'; 

    $result = mysqli_query($conn, $sql); 

    $relay2_col = mysqli_fetch_assoc($result); 

    echo $relay2_col['RELAY_2']; 

    $sql = 'SELECT RELAY_3 FROM DATA WHERE ID=2'; 

    $result = mysqli_query($conn, $sql); 

    $relay3_col = mysqli_fetch_assoc($result); 

    echo $relay3_col['RELAY_3']; 

    $sql = 'SELECT RELAY_4 FROM DATA WHERE ID=2'; 

    $result = mysqli_query($conn, $sql); 

    $relay4_col = mysqli_fetch_assoc($result); 

    echo $relay4_col['RELAY_4']; 

    $conn->close(); 

?> 
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APPENDIX F 
Table 1.2:- Technical Specifications of GPRS SIM800L [10] 

Item Min Typical Max Unit 

Voltage 4.8 5.0 5.2 VDC 

Current / 50 450 mA 

Dimension(with antenna) 110x58x19 mm 

Net Weight 76+_2 g 

Table 1.3:- PIC16F73 device features [11] 

Key Features PIC16F73 

Operating frequency 4-20 MHz 

Resets(and delays) POR, BOR 

(PWRT,OST) 

Flash Program memory 8K 

Data Memory (bytes) 368 

EEPROM Data Memory 256 

Interrupts 14 

I/O ports Port A,B,C 

Capture /Compare/PWM modules 2 

Serial communication MSSP,USART 

Parallel communication - 

8-bit analog to digital module 5 input channel 

Analog comparator 2 

Instruction set 35 instruction 

Packages 28-pin PDIP 

28-pin SOIC 

28-pin SSOP 

28-pin QFN 

Table 1.4:- Pin function of 16×2 LCD display [12] 

Pin no Name Function 
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1 Vss Ground voltage 

2 Vcc +5V 

3 Vee Contrast voltage 

4 RS Register select 

0=instruction Register 

1=read mode 

5 R/W Read write, to choose write or read mode 

0= write mode 

1=read mode 

6 EN Enable 

0=select to latch data to LCD character 

1=disable 

7 DB0 Data bit 0 (LSB) 

8 DB1 Data bit1 

9 DB2 Data bit2 

10 DB3 Data bit3 

11 DB4 Data bit 4 

12 DB5 Data bit 5 

13 DB6 Data bit 6 

14 DB7 Data bit 7 

15 BPL Back Plane Light +5V or lower Optional 

16 GND Ground Voltage 

 


