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At the outset, I would like to congratulate the entire editorial team involved in the 
publication of the St. John Tech Journal. A lot of effort and brainstorming has gone into 
the curation and preparation of the research papers that have been published in this 
edition.

Looking at the way forward, a greater emphasis must be placed on R&D (Research & 
Development) activities. India is a country filled with young minds bursting with 
enthusiasm and potential. Research is way to channel this vigour. We must imbibe in 
ourselves the habit of questioning. This holds a two fold benefit- improvement of our 
domain knowledge and kickstarting our thought process. I believe the 'Next Big Thing' 
can be and will be discovered/invented and developed in our very own country.

We intend to turn this Journal into a full fledged Publication in the future in order to 
invite research papers and ideas from outside as well. This will widen our reach and 
scope of topics covered.

CHAIRMAN’S MESSAGE

Mr. Albert W. D'Souza
Chairman



CAMPUS DIRECTOR’S MESSAGE

Dr. Savita J. Tauro
Dy. Campus Director

Greetings from St. John Technical and Educational Campus!

"Do not wait until the conditions are perfect to begin. Beginning makes the conditions perfect." --Alan 
Cohen

There is no doubt that scientific advances depend not only on new ideas, conceptual leaps and paradigm 
shifts, but also to a large extent on technological advances that make these steps possible.

The importance of access to technological know-how is also reflected in the job market. Researchers who 
can bring new techniques to an institute are well sought after, just as the availability of techniques and 
service facilities makes a research institute more attractive to scientists.

Journal articles today are generally accorded great prestige and merit within the scientific community, 
relative to other forms of disseminating research findings through avenues such as books, book chapters, 
web-blogs, presenting papers at professional conferences. Journals are also used to report the results of 
research and development projects.

Thomas Edison attempted 10,000 different designs before successfully creating the electric light bulb. 
Later, a young reporter asked Edison if he regretted having so many failures. Edison bristled, explaining that 
he had no failures; rather, he learned a lot about things that do not work. Each unsuccessful attempt was not a 
failure; it was a step in the path to ultimate success. To document this process, Thomas Edison kept 
extensive notes that today would be the substance of many timely and substantive journals / technical 
reports. Thus journals / reports help in authenticating successful results and knowledge gained.

At St. John College of Engineering and Management, we have launched "St. John College of Engineering & 
Managment Journal of Engineering & Sciences (SJCEMJES)" - a platform for our future researchers / 
technologists / scientists to share their research work and knowledge related to their fields. SJCEMJES will 
be a medium for them to improve their articles through peer review, critical commentary and suggestions. 
This will definitely help them to get their final papers published at national and international level in future.

It is a well-known fact today that for teaching fraternity, apart from teaching, research work and the number 
of papers published add weightage to their job profile and assist in personal growth and ensure bright future. 

The SJCEMJES venture will definitely give an edge to our faculty and also add to building the brand of the 
college in coming years. We are sure that our faculty will actively contribute towards this initiative and 
uphold it to make it an integral part of St. John! My best wishes to the editorial team, the authors and the 
readers for this endeavor.



ADVISOR’S MESSAGE

Dr. S. Krishnamoorthy   
Advisor- St. John Technical Campus

I am delighted to see the birth of technical journal in St. John College of Engineering 
and Managment. The vision for the team that worked tirelessly to make this first issue 
happen should be to make it in to a peer reviewed journal having a high impact factor. I 
do know that achieving this vision will take many years of sustained effort. I am sure 
our team is capable of doing dedicated work during all the years it will take to realize 
this vision of creating a journal with high impact factor.

There is a prevailing notion among technical educators in under- graduate teaching 
institutes that research happens only in post-graduate institutions. At St. John our 
faculty are empowered to believe that they can do research and are required to carry out 
research as part of  their individual self-development plan. Research publications are 
an excellent way to get “Branded” as a competent professional. Let each one of our 
faculty realize this potential. We are there to support such effort.



PRINCIPAL’S MESSAGE

Dear Readers,

"A desire can change nothing, a decision can change something, but a determination can change 

everything".

St. John College of Engineering and Management (SJCEM) affiliated to Mumbai University is an upcoming 

institute of importance in imparting the quality education to those wishing to become engineering 

professionals. The college is established with a vision “Excellence in Engineering Education in the Service of 

Society” under Aldel Education Trust at Palghar in the year 2008. It has been progressing at an exponential 

rate since its inception and there have been many notable achievements, and research by faculty members 

and students.

Our long-time wish has to launch technical journal with St. John brand to showcase the research activities as 

SJCEM by the faculty members and students across the departments. It has that wish led us to launch the St. 

John College of Engineering & Management Journal of Engineering & Sciences (SJCEMJES). It is evident 

that the cognition of engineering and science-based R&D work has been able to provide newer solutions to 

the benefit of humankind. I am confident that SJCEMJES meets its standards and comes upto the reader’s 

expectations. Further I believe SJCEMJES creates a platform for research enthusiasts from across the globe 

over the years to come.

All credits and thanks go to the dedicated editorial team and their hard work. I congratulate them and I wish a 

great success for the future issues to come with improved quality and succeed in registering SJCEMJES as 

an open access journal.

Dr G. V. Mulgund
Principal



EDITORIAL MESSAGE

Dear Readers, 

The qualitative and timely publication of  Vol. 2 / Issue-1 - March 2020 of our esteemed St. John Journal of Engineering and 
Sciences a has brought great joy and happiness to the entire fraternity of the journal and honourable members of the Editorial 
and Advisory Board. The board members rich experience and varied expertize is providing immense succour in propelling 
the journal to attain an envious position in areas of research and development and accentuate its visibility. It is a matter of 
great pride and honour that the journal has been viewed by researchers from more than twenty executive editors in and 
outside the India. The aim of journal is to percolate knowledge in various research fields and elevate high end research. The 
objective is being pursued vigorously by providing the necessary for research and development. 

Number of research papers were received from all over the globe for publication and we thank each one of the authors 
personally for soliciting the journal. We also extend our heartfelt thanks to the reviewers and members of the editorial board 
who so carefully perused the papers and carried out justified evaluation. Based on their evaluation, we could accept ten 
research papers for this issue across the disciplines. We are certain that these papers will provide qualitative information and 
thoughtful ideas to our accomplished readers. We thank all the readers profusely who conveyed their appreciation on the 
quality and content of the journal and expressed their best wishes for future issues. We convey our deep gratitude to the 
Editorial Board, Advisory Board and all office bearers who have made possible the publication of this journal in the planned 
time frame. 

As St. John Journal of Engineering and Sciences enters its second year of publication, there is a lot to look forward to. Before 
looking ahead, however, I would like to offer a word of thanks to our readers, our contributors, and our editorial board for 
their support of the journal and its mission: to improve the quality of journal. Launching a new journal is no small feat, and we 
achieved a good measure of success. 

It is my pleasure and honour to serve as the next Editorial Head/Editor-in-chief of the St. Sohn Journal of Engineering and 
Sciences. The journal provides a forum for new advances in engineering and science research and practice that spans a wide 
swath of topics. 

It is now my pleasant duty to lead the journal along with my younger and most energetic colleagues and team members. We 
cordially welcome the new members of the Editorial Board and look forward to an excellent collaboration with the new and 
continuing members of the Editorial Board. Together, we will work hard to enhance the quality of papers, reduce the 
turnaround time for manuscripts, increase the publication frequency, provide fair and meaningful reviews and smoothen the 
editorial management process. We wish to take the journal in a direction where it encompasses all the emerging areas, 
reflecting the practice-oriented approach, which is an essential link between academic research and professional practice. 
Our main objective will be to strengthen the boundaries of the journal, to strengthen the reviewer database, and to motivate 
potential authors to contribute to the journal. In parallel, we all should join hands in preventing plagiarism, duplicate articles 
and unreliable research. I invite the authors to submit original and first-hand articles, which will help to achieve our goal of 
obtaining an Impact Factor for the journal to maintain the relevance of the journal in a highly competitive field. We are 
looking forward to work with you all closely to enhance the reputation of the journal and promote scholarly development of 
research in science and engineering field in practice. 

In closing, it is a privilege to work with you all and serve the fraternity to science and engineering. I welcome you all to share 
your thoughts and suggestions so that we can continue growing its impact and visibility over coming years 

We invite all the authors and their professional colleagues to submit their research papers for consideration for publication in 
our forthcoming issue i.e. Vol. 2 / Issue-1 - March 2020 as per the "Scope and Guidelines to Authors" given at the end of this 
issue. Any comments and observations for the improvement of the journal are most welcome. 

Dr. Madhuri A Khaparde 

Editor-in-chief SJJES 



AUTOMATE BIOMETRIC ATTENDANCE MANAGEMENT SYSTEM 

 
Ronald Laban1  Sushama Shetty1,Shubham Raut1   

1Department of Electronics & Telecommunication, SJCEM Palghar, India 

Corresponding author: Email-ronaldl@sjcet.co.in 

 

The human body has the advantage of having features that are unique and exclusive to everyone. This exclusivity and unique 

characteristics have led to the field of biometrics and its application in ensuring security in various fields with various embedded 

controllers and embedded computers. Biometrics have gained popularity and has proved itself to be reliable mode of ensuring 

privacy, maintaining security and identifying individuals. Biometrics is the study of identifying a person by their physical traits 

that are unique to only the person concerned. Biometrics identification include fingerprint verification, palm geometry, face 

recognition, iris recognition etc. Accuracy and reliability are the two important parameters when it comes to biometric application 

and that too with advanced embedded computers. This project aims to reduce the hectic manual work by implementing an 

automated attendance management system in which we transfer the data to the server with the help of internet. This project 

provides the design method with the use of Raspberry Pi. The prominent biometric technique that is used in this project is the 

finger print recognition with the help of R305 fingerprint module that is used for authentication. When the respected teacher 

authenticates the system with his fingerprint and password the following subject, time, date slots are selected and then the 

fingerprint scanner is passed on to the students for their attendance authentication. 

Keywords- Biometrics, Raspberry pi, Fingerprint Authentication, R305 Fingerprint Scanner, etc. 

Introduction 

Attendance is for keeping records of number of students 

present in schools, colleges or in any organization. It is 

very important strand in maintaining discipline among 

employees in an organization and imparting quality 

education in schools, colleges and if someone drifts from 

required standards proper action can be taken. 

This system uses the concept of attendance management 

with the help of biometric. Various biometric 

technologies are fingerprint, face, iris, hand geometry, 

voice and signature recognition. Among all those, 

fingerprint technology is the oldest biometric 

technology, but still it is most widely used because it 

provides good levels of accuracy and simplicity. 

Fingerprint identification is the method by which we can 

uniquely identify two persons. This technology is highly 

reliable for the recognition purpose because of their 

individuality and constancy over the time. Also, the 

fingerprint is fast biometric technique for more reliable 

and secure system. A portable module is designed which 

has the capability of recognizing the students via their 

fingerprints and then sending the ID of the student to the 

server whose fingerprint is recognized. First of all the 

system requires connectivity to internet which can be 

provided through Wi-Fi or USB modem. With the help 

of fingerprint scanner module R305 recognition of the 

student takes place and once the fingerprint is matched 

the ID of the student is send to the server. The server is 

basically a database which contains all the records of the 
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attendance. This system removes the drawbacks such as 

proxy attendance, extra efforts of teachers calculating 

the attendance percentage, calculation error etc. 

Handheld device is a key unit in this system. Handheld 

devices are employed for taking and sending attendance. 

In this proposed system we use a handheld device and a 

web server. The handheld device consists of Raspberry 

Pi, Fingerprint scanner(R305), LCD for displaying, and 

a Keypad.The web server is used for updating and 

storing the attendance. 

Problem Statement 

Attendance Management System is developed for daily 

student attendance in schools, colleges and institutes. It 

facilitates to access the attendance information of a 

student in a particular class. In the modern electronically 

unified society, a highly consistent and reliable 

automatic personal authentication method is needed. The 

very famous technique which can be used easily, and 

which fulfills high security need is biometrics. Due to its 

extreme uniqueness and immutability, “fingerprint” is 

the most widely used biometric technique. This system 

will also help in evaluating attendance eligibility criteria 

of a student. By just a click on the mouse, the system will 

be able to produce the students' attendance report thus 

reducing the need for manual labor which is prone to 

human errors and time consuming. This application is 

built for automating the processing of attendance. It also 

enhances the speed of performing attendance task easily. 

Proposed System 

The figure 1 shows that the Raspberry Pi is interfaced 

with LCD, Keypad and fingerprint sensor. The data is 

sent to the server with help of wireless USB modem. 

There is an interface established between the web server 

and the raspberry pi. 

  Block Diagram 

 

Fig.1 Block diagram of proposed system 

The fingerprint is taken from the R305 scanner and the 

information regarding the fingerprint (that is port number 

is assigned to it) is stored in the Raspberry Pi. The LCD 

is used for the displaying the authenticated user and 

keypad is used for manual entering of the password. The 

apache server is the end result where all the data is stored 

regarding the attendance of the students. The server 

consists of all the database regarding the name and 

password of a respective person to enter into the 

database, information regarding the time slot, subjects etc 

Conclusion 

In recording student’s attendance many institutes have 

adopted conventional methods such as calling out 

students name or roll no which is quite a hectic work and 

error prone because sometimes the professors may miss 

the roll call of some students and sometimes it might 

happen that the absent student might get the attendance. 

But as technological advancement took place these 

conventional methods were slowly replaced by methods 

such RFID scanner system and biometrics. RFID 

systems had some disadvantages in it and thus 

biometrics proved to be a useful method. Hence it is our 
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target to implement such a hardware-based attendance 

system which uses biometric as a process of 

authentication and which is cost effective. 

Future Work 

The work presented in our project proves to be a well-

defined scope for further future research which can 

prove to bring about various changes in the system. 

Limitations such as restriction on the number of 

fingerprints taken can be removed with a better 

fingerprint module. More number of databases can be 

included and managed. Security can be made better 

using API. With our proposed system which can reduce 

human labor and is a better direction towards digital 

India one can now cope-up with the emerging 

technology. 
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SMART MINIATURE SUBSTATION 

 

    1Gaurav M. Gosavi, 1Nilesh A. More 

1 Department of Electrical Engineering, Fr.C. Rodrigues. Institute of Technology, Vashi, Navi Mumbai 
Corresponding author: (Email-gauravgosavi10@gmail.com)

In today’s world of rapidly expanding technology and economy power has become the driving force of every 

sector.  Generation of power might be an easy process, but transmission and distribution consist of major losses 

encountered in a power system. The present distribution system has many drawbacks like losses, VAR 

compensation, voltage and current fluctuations, maintenance etc. Restricting the discussion to the field of marine 

electrical applications, there are various losses in the distribution and generation levels like generation of power, 

steering, auxiliary power supplies etc. At all these levels certain degree of switch gear protection is provided, and 

voltage control is performed. However certain flaws in the conventional system of distribution has made 

researchers think of some technology that could provide additional features to the existing system to enhance the 

degree of protection and provide customization of power reception by individual. This paper proposes a novel 

idea for controlled power reception and distribution in a customized manner which can improvise the electrical 

power system in a ship. The idea revolves around integrating all the basic components of a substation over a 

single chip to provide the required features in an easily accessible way. MICROS is a device that can be 

programmed as per the requirements of the consumer. It stands for Miniature Intelligent Control Rated Output 

Substation. It comes in a multiple port package with provision of extension of ports. It provides precisely 

calculated and controlled electric power to the connected devices as per their ratings. One of the most important 

features of such a device is that in case of any fault, if the magnitude of current intake increases then it limits the 

current to the original value and prevents damage to the device. Unlike the present system MICROS provides 

voltage stabilization as an inbuilt feature instead of externally connected voltage stabilizer. With respect to its 

versatile nature MICROS can be used for dynamic distribution of power at any point of time. It also provides 

flexible power distribution. Overall it can be proved to be a very efficient device on distribution level and can 

promote controlled and protected operation of systems. 

Keywords- Fluctuation; VAR compensation; stabilizer; distribution. 

 

Introduction 

As food, shelter and clothing were the three basic 

amenities previously considered universally, electricity 

has freshly found its own significant space in this list. 

Imagining a space in this world without light or without 

electricity is not more than a furious nightmare. Today, 

every sector of the economy of a country, whether 

developing or developed, is driven smoothly and 

efficiently by electric power. Hence, power has become 
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the driving force of the world economy. While 

analyzing the research and development done in the 

field of electrical engineering applications, one can 

come across several technologies which are capable of 

and have been implemented to boost up generation of 

electrical power in heavy duty vehicles like ships in an 

efficient way. However, no such technologies have 

been proved to be of any great use in the transmission 

and distribution sections [1]. Technical research of 

these sections put forward the fact that these sections 

are those which are frequently at high risks of 

occurrence of fault. Moreover, the losses incurred 

during transmission and distribution contribute a major 

part of the total losses. 

On the other hand, certain discrepancies still retain in 

the power system such as voltage and current 

fluctuations, harmonic interference, voltage instability 

[3] etc. All these factors sum up at the distribution 

section giving rise to delivery of poor-quality power to 

the consumers. 

Problem Statement 

About 19% losses of the total losses occur in the 

distribution end. These losses are mainly due to the 

variable loads connected to the system and the 

transients involved. To meet the variable load demand, 

power transmitted must be optimally shared between 

the loads which are not necessarily active at any given 

point of time. For this to happen, complex circuitry 

must be introduced at the distribution level. This will 

increase the amount of switchgear required to be 

installed at the distribution end. The cost of the system 

would increase. However, this would lead to further 

problems at the load end.  

 

Solution 

Taking into consideration all the aspects of the ship 

power system with respect to the losses and certain 

discrepancies in distribution, this paper aims to propose 

a novel idea which can take care of the losses occurring 

on the distribution side while improving and reforming 

the power expected to be delivered to the consumer. 

Also, there is a need for provision of localized 

protection and control of distribution system at the 

consumer (load) level so that the cost of the system 

reduces along with the improvement of the system 

efficiency. MICROS is such a device which can be used 

to achieve this purpose. MICROS is an abbreviation for 

Miniature Intelligent Control Rated Output Substation. 

MICROS is a special 12-port all-in-one ready-to-use 

portable device which is specially made to provide 

user-friendly control of power to the consumer. It 

comes within a suitcase package which ensures 

portability. The suitcase structure consists of the 

complete MICROS installation along with all the 

auxiliary amenities or features required for the smooth 

functioning and real-time monitoring of the system. 

MICROS, unlike other power system devices, has an 

additional advantage of add-on facility where any 

external feature or device can be easily added to 

MICROS without any significant modification in the 

system configuration thereby ensuring versatility in the 

application of this system in huge area of power 

distribution. Moreover, a single device automatically 

takes every possible care of the distribution of power to 

the consumers and hence, efforts on the consumer end 

are reduced. MICROS is a self-contained machine 
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which acts as an intelligent control system for power 

distribution networks. 

Literature 

Various schemes introduced by the Honorary Prime 

Minister of India for welfare of the citizens of India are: 

➢  Digital India: This scheme promotes the 

interconnection of each and every person or region 

with Internet as the medium. It aims to provide 

free Wi-fi and Internet services in the country. 

Real-time monitoring of the power system in 

which MICROS is installed is possible through a 

dedicated server. The power distribution 

authorities can ensure online metering and 

monitoring of energy consumption by individual 

consumers. 

➢  Make in India: Under this scheme, the 

Government of India promotes the manufacturing 

and production as well as distribution of goods and 

services within India along with the consumption 

of goods and services by the citizens of India. This 

device has a wide scope in the Indian markets and 

is helpful for everyone to get complete 

information of their respective power system. 

➢  Ujjwal Bharat Yojana: This scheme ensures 24X7 

availability of electricity to each part of India with 

high quality and reliability. To ensure complete 

control, monitoring and uninterrupted power 

supply to each individual, there is a need of 

MICROS to be installed at the consumer end. 

 

MICROS revolve around the significance of these three 

innovative schemes of the Government to incorporate 

all of them and promote them to offer easy accessibility 

and complete reliability for the proposed system. As 

our country is prospering rapidly in the field of 

technology and development, MICROS find a suitable 

arena for its application. 

Powertech transformers have developed miniature 

substation (see figure 1) which provides complete 

localized control of the distribution end of the power 

system. The specifications [2] are: 

•  Range: 200 - 1600kVA  

•  Cooling: ONAN  

•  Vector Group: Dyn11  

•  Enclosure: IP35  

•  Tapping Range: ± 2.5% to ± 5.0%, ± 3.0% to ± 

6.0% 

•  HV Compartment Options: Oil Ring Main Unit 

or SF6 Ring Main Unit 

•  Primary Voltage Options: 6.6kV, 11kV, 22kV, 

33kV with no RMU 

•  LV Compartment: Mains MCB, Feeder MCB 

or Fuses, Ammeters, Voltmeter, Street 

Lighting Control (when Specified)  

•  Housing Options: Mild Steel 3 CR12 

Galvanising 

 

Fig. 1: Miniature Substation [2] 

The present scenario of power distribution system 

includes huge amount of losses. The presence of 
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switchgear and metering devices contribute to these 

losses. Energy losses occur in the process of supplying 

electricity to consumers due to technical and 

commercial losses. The technical losses are due to 

energy dissipated in the conductors and equipment used 

for transmission, transformation, sub- transmission and 

distribution of power. These technical losses are 

inherent in a system and can be reduced to an optimum 

level. The commercial losses are caused by pilferage, 

defective meters, and errors in meter reading and in 

estimating unmetered supply of energy. These are the 

finding proposed in reference [2] by Powertech 

Transformers. 

Construction 

MICROS seem to be a complex device but actually it 

is a much simpler device when it comes to the 

implementation of the device in the distribution power 

system. The construction of MICROS begins with the 

foundation of a wooden casing which contains the 

driving and control circuitry of the device. The 

dimensions of the device may range close to 

30x26x10cm. Hence, the highly integrated circuitry 

leads to compact design of the device. The 

constructional features of MICROS can be categorized 

into two major sections: 

 

➢  Control Unit(CU) 

➢  Electric Unit(EU) 

 

 

 

Fig. 2: Block diagram of MICROS 

The control unit consists of a network of complex 

signal circuitry which is completely isolated from the 

main network. The heart of the control unit is a 

microprocessor. The control unit has a simple function 

of determining the rated parameters of the connected 

devices, record them and take necessary actions when 

the ratings are violated. It acts as the brain of the 

MICROS. The control unit does not obtain the 

parameters directly and therefore works together with 

the electrical unit for serving its purpose. It requires 5-

7V dc supply which is provided essentially by EU. The 

control unit is situated upon the EU and hence, it is 

completely isolated from the high voltage zone. Certain 

degree of insulation is provided between the CU and 

EU. 

The electrical network is the main feature of MICROS 

which is regulated and controlled by the control unit. 

The electrical unit is provided with 6 input ports and 6 

output ports which can be interchanged as per the 

requirement of the user i.e. the input port can be 

converted to an output port and vice versa if the 

respective port is not in use at that time. LED circuit is 
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used to indicate the port where power is taken or the 

port where power is provided as output. Green LED 

indicates a healthy port and red LED indicates an 

unhealthy port. The complete power line is divided into 

two parts-the input end and the output end. The power 

is transferred from input side to output side through 

insulated wires. Relays are connected to every port. 

These relays are activated depending upon the 

decisions made by the CU. In absence of CU, the EU 

can work as a combination of CU and EU to cause an 

emergency situation by using a trip circuit which will 

trigger when the control unit fails. This is only a backup 

operation and can sustain for only a small period of 

time. 

The electrical unit mechanism is shown in figure 3. It 

represents the location of the input and output ports as 

well as the relays connected for control and protection 

of each ports. The common link between the ports is 

shown by a thick line. The power can be bidirectionally 

transferred through the common link.  

 

 

 

 

Fig. 3: Electrical Unit Mechanism 

 

Working

MICROS is supplied with electric power at the input 

ports. The power supplied can be taken from the 

conventional power distribution system or any 

auxiliary source of energy such as solar energy or a 

battery. The power required for operation of the control 

unit is provided by stepping down the input power to 

the rated power required by the control unit. The 

MICROS work on the principle of measurement of 

input impedances of the connected devices to provide 

rated output to these devices. Any load connected to the 

system can be detected by determining the impedance 

of the port. For any open port, the impedance is very 

high (ideally infinite). For a connected load, the 

impedance is finite and hence, a green LED indicates 

the user that a load is connected. In case of any fault, a 

red LED will be lit which will give a status to the 

consumer that the respective port is faulty. The 

feedback is saved for further reference in order to 

estimate the port at which the fault has occurred when 

that certain load was connected and the other time the 

same connection occurs and a similar behavior of the 

system is observed, the consumer can be warned about 

the consequences.  

 

 

Fig. 4: LED indicator for source [5] 
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Fig. 5: LED indicator for load [5] 

 

To distinguish between an input port and an output port, 

current is measured. An input port will have small 

amount of supply current flowing whereas the load 

with its relay open will have zero current through the 

port. Further, the control unit records the rated 

parameters of the connected devices and accordingly 

controls the output power to be delivered to these 

devices.  

When any fault occurs on the output side, the device is 

expected to draw huge amount of current from the 

supply. However, the control unit of MICROS limits 

the output to the rated value and supplies the rated 

power to the device. The rated parameters are 

determined by the system elements only. The decision 

of flow of power lies in the access of the control unit. 

In case of fault, the fault current is limited to the rated 

value of the connected device with the help of current 

limiting mechanism. The occurrence of fault is then 

indicated by a red LED glowing with an indication to 

the user that a fault has occurred in the system. This 

unique protection system is active for a temporary 

period. After the set time period has lapsed, the device 

connected to the MICROS is automatically isolated 

from the supply by relay action. 

MICROS have an additional feature of real time 

monitoring of the complete system by the user through 

a dedicated server. The user gets the complete 

information of the system and can get to know about 

the fault in the system for necessary actions. The 

complete power system status is provided to the 

consumer through the Wi-Fi module installed in the 

controller. The parameters measured by the control unit 

are sent to the consumer database due to which the 

consumer can get a general idea about the system 

health. Further, in case of any anomality, the 

application guides the consumer to take necessary 

actions so that the consumer can provide preliminary 

measures to disconnect the load before it gets 

disconnected by the system. The application provides 

the information about the complete system so 

efficiently and easily that the layman can be able to 

understand it. 

However, for high voltage applications beyond 11kV, 

the device needs to be modified with external power 

circuit provision for ensuring safety of the personnel 

and the device as well as the connected loads and 

sources. To achieve this, some external power circuitry 

design and topology needs to be adopted. 

This device, moreover, has the capability to select the 

best source(s) among the various options available at 

the input ports. The parameters under consideration 

include the supply voltage, input power capacity and 

the load demand. Optimally, the device is designed to 

select the locally is available source such as rooftop 

solar power, battery bank, DG set, fuel cell, biogas 
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energy, etc. which can be used to provide power to the 

connected loads. If the load demand is not met, then the 

conventional ac source is incorporated and is used 

parallel with the other sources or used to cater to 

fluctuating load demand. 

Details of Cost Implementation 

The detailed cost of implementation of the installation 

is as follows: 

 

➢  Cost of casing= Rs. 200/- 

➢  Cost of equipment for power circuit= Rs. 300/- 

➢  Cost of equipment for control circuit= Rs. 150/- 

➢  Cost of indicator circuits= Rs. 50/- 

➢  Cost of electrical ports= Rs. 100/- 

➢  Cost of insulation= Rs. 100/- 

➢  Cost of fabrication= Rs. 70/- 

➢  Total cost of implementation= Rs.970/- 

 Advantages 

The advantages of this system are: 

 

➢  It provides versatility of ports as input ports can be 

easily converted to output ports and vice versa. 

 

➢  It ensures continuous supply of rated power to the 

connected devices. 

➢  It can be used as an extension board. 

➢  Multiple energy sources of different types can be 

connected as inputs. 

➢  Devices of different power ratings can be 

connected to the same installation. 

Disadvantages 

MICROS, however, has its own drawbacks which 

include: 

➢  Protection of each component of MICROS is to be 

provided which can increase its overall cost. 

 

➢  Handling of surplus power is a tedious task. 

 

➢  Real time monitoring needs dedicated server. 

 

➢  Elements need to be designed to make them handle 

the heavy fault current. 

 

Result and Analysis 

 

Fig. 6: SIMULINK model of MICROS 

The simulation software used is MATLAB R2017a. 

Two sources- conventional AC source and DC source is 

used in place of solar power to give constant dc supply. 

Two loads- one being the laptop charger and other being 

the incandescent bulb- are used. Appropriate 

measurements are done. 

Only voltage stabilization is shown. When the input 

voltage after the combination of two sources fluctuates, 

the controller generates signals which are then used to 

invoke the need of voltage stabilization. The voltage at 

the input of the device is stabilized and it is ensured that 

the voltage remains constant. 
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The voltage and current fluctuations in the input are not 

a sign of good system health.  The system loads require 

fluctuation-free power and for this, the internal circuit 

of the device must take care of the fluctuations at the 

input side. 

 

Fig. 7: SIMULINK output- (top to bottom) controller 

signal illustrating the mechanism of voltage stabilization. 

Conclusion 

Owing to its advantages and few disadvantages, it has 

been observed that MICROS is one of the upcoming 

devices which can help reduce the problems faced on 

the distribution side of the power system. MICROS is 

self-efficient and user-friendly. It acts as a miniature 

substation providing control of power to the user as 

well as isolation of the devices connected to it by the 

user from the supply thereby offering high degree of 

protection. It can integrate various sources of energy. 

In addition to its basic operation, a Wi-Fi module can 

be used for real-time monitoring of power. The 

distribution losses can be minimized to some extent on 

the user end. With the help of this device, one can 

experience the new technology in power distribution 

and can promote sustainable development. 
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Steganography is a method of hiding any secret information like text, image or audio behind original cover file. In this 

paper we proposed the combination of image steganography and audio steganography with face recognition technology as 

a tool for authentication. The aim is to hide the secret information behind audio and the recipient’s face image of video, as 

it is an application of many still frames of images and audio. In this method we have selected any frame of video to hide 

recipient’s face image and audio to hide the secret data. Suitable algorithm such as improved LSB and RSA Algorithm is 

been used to hide secret text and image. PCA Algorithm is used for face recognition. The parameter for security and 

authentication are obtained at receiver and transmitter side which are exactly identical, hence the data security can be 

increased. 

Keywords- Steganography, Python, Principle Component Analysis, Least Significant Bit, RSA Algorithm etc. 

 

Introduction 

The term ‘steganography’ encapsulates the practice of 

secretly embedding data into digital mediums 

including video, image and audio files. Although 

steganography is often associated with wicked 

activities, conceptually it asserts several 

characteristics that render it useful in contemporary 

security applications. 

Information security plays a vital role during internet 

communication in today’s era of technology. It is one 

of the most challenging issues now days. It is 

extremely important for people committing e-

transactions like online shopping, money transfer etc. 

Cryptography and Steganography are some of the 

methods that are used for secure communication. The 

principle of cryptography is to manipulate the 

information so that unintended receiver will not be 

able to understand however the principle of 

steganography is to mask the very presence of 

communication; it hides the existence of message. 

Both the techniques are widely used to prevent not 

deliberated receiver’s attacks from unauthorised 

access. Not just a mechanism for criminals to 

communicate secret information over a digital 

channel, steganography is also used as a logical 

method of ensuring integrity of digital media artifacts 

and for identification of same. 

This application of steganography allows for 

identification images storing additional information to 

verify both the identity of the subject as well as the 

authenticity of the image. 

Audio steganography is one of the popular data 

hiding techniques that embeds secret Data in audio 
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signals. It is based on the masking effect of Human 

auditory system (HAS). This means that a week 

sound is undetectable in the presence of the large one. 

Data hiding in audio signals has numerous 

applications such as; protection of copyrighted audio 

signals and safely covering communication data. 

Materials and method 

Steganography has been perform in two domain: 

Temporal domain &Transform domain. The 

steganography can be done in various techniques such 

as LSB coding, Parity coding, Echo hiding, Phase 

coding, Spread Spectrum, Wavelet domain. The 

proposed method is applied to various audio files 

such as speech and music envelope signals. These 

audio files were used as covers and secret messages 

and it all giving remarkable results on steganography 

concept [1]. 

An algorithm for hiding image in selected video 

sequence is an image-hiding technique based on 

Discrete Wavelet Transform (DWT) and Singular 

Value Decomposition (SVD) and random LSB (Least 

Significant Bit). This method is used that reduces the 

embedding distortion of the host audio file. The 

method focuses the idea of computer forensics 

technique which is use as a tool for authentication and 

data security purpose and its use in video 

steganography in security manner [2]. 

The Genetic Algorithm operators are used to get the 

next generation chromosomes. Next select the best 

chromosome according to the best fitness value.  

Fitness value is a value of LSB position for which we 

get a chromosome with the minimum deviation 

comparing to the original host audio sample. Here 

higher LSB layer is given higher preference in case of 

layer selection. The original audio sample and 

inserting message bit in different LSB layer positions 

we get some new samples. Sometimes it can happen 

that for more than one LSB layer and get the same 

difference between original audio sample and new 

audio samples. In this case, we will choose the higher 

LSB layer [6]. 

This method approach face recognition technique 

using PCA algorithm and genetic algorithm In PCA 

based face recognition the algorithm for real-time 

human face tracking is realized. The algorithm takes 

the advantage not only of geometric relations between 

a human face, but also of a good feature extraction. In 

this system PCA is used for feature extraction and 

Genetic Algorithm is used for recognition [9]. 

 

 

 Fig.1. Encryption Process of proposed system 

In Fig.1, the block diagram of hiding text content in 

audio, recovery of text content from audio and face 

recognition methods is shown. In figure, firstly it is 

needed to choose any accessible mp4 audio-video file 

document, behind which sender needs to hide 

information. Extract audio from selected mp4 

document and separate the audio and video part. 
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Behind extracted audio hide the secret text and behind 

extracted video hide the recipient face image. Finally 

we get the stego audio-video file at the sender side. 

Result and Analysis 

 

Fig.2. Audio extraction process 

The video file mp4 format of size 0.99Mb is selected. 

Then audio and video are extracted from mp4 video 

file. For audio part, LSB algorithm is proposed to 

generate stego-audio. The extracted audio file size is 

1.96Mb. This extracted audio file is in the mp3 

format. Now behind this extracted audio file the 

secret message is hidden. 

b. text to be hidden is encrypted using RSA algorithm 

and converted   into binary format: 

 

Fig.3. Audio in binary format 

 

First the text message is encrypted using RSA 

algorithm. Then that encrypted message is 

converted into binary format for these extracted 

audio files is use and converted that file into 

binary format. 

c. Stegoaudio is created 

Stegoaudio is created by hiding encrypted 

message behind audio using LSB algorithm. 

For video part, extracted video file in the .avi format 

and size is 696KB, then video is converted into 

frames. Each frame size is 23KB. From frames 

created a single frame is selected to hide the recipient 

image behind the selected frame.i.e. Stego video 

Therefore, the carrier or cover audio must be 

carefully selected. This proposed system is to provide 

a good, efficient method for hiding the data from 

hacker and sent to the destination in a safe manner.  

Disguising picture and text behind video and audio 

file and then combine into stego file at sender side 

and In Fig. 6, the stego video is created by combining 

the all separated frames along with stego frame. 

 

Fig.4.Stegoaudio 

d. Created frames from the extracted video file: 
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Fig.5 Created frames 

    

 

Fig. 6. Stego video 

Conclusion 

Hiding information may introduce enough visible 

noise to raise suspicion thereafter face authentication 

technique is carried out at receiver side to cross 

check the security parameter by giving authentication 

at recipient side hereafter our data is significantly 

secured. We have hidden text information into audio 

archive successfully moreover interpret the audio file 

and focused to extract secret text. 
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Research and development efforts in this project were directed toward analyzing and improving existing techniques for 

reinforcing and strengthening ground masses supporting or otherwise impacting highway facilities. The development of 

new techniques to replace or supplement existing techniques was also considered where appropriate. The utilization of 

ground improvement methods for the design and construction of new highways was covered; however, the main emphasis 

 ay. 

 This project included all materials and methods to reinforce, stabilize, or otherwise improve soil and rock masses used to 

support highway structures. The project evaluated the basic mechanisms underlying each technique and developed rational 

design and construction methodologies for each appropriate technique.  Design guidelines were developed for each 

technique and included the selection of design values and the determination of geotechnical design parameters, 

specifications and special provisions, and system geometrics such as spacing, depth of treatment, equivalent diameters, 

sizes, shapes, and weights. Other engineering considerations, such as effect of groundwater table location, energy 

attenuation with depth, effective compaction depth, and types of soils most suitable to each type of improvement 

technique, were also studied and appropriate guidance was provided. 

Construction guidelines, including construction control and performance monitoring methods, were also developed for 

each technique. Units of measurement and payment and end product evaluation techniques were also developed and 

presented in a guidelines format. 

 

Introduction

 Large Civil Engineering Projects are being 

executed in all over the country in order to enhance 

the infrastructure of the country.  Thus it is 

increasingly important for the engineer to know the 

degree to which soil properties may be improved or 

other alternations that can be thought of for 

construction of an intended structure at stipulated 

site. 

Ground improvement techniques were found to 

provide benefits in the following five major areas: 

● Utilization of less costly foundation 

systems, 

● Reduction in right-of-way acquisitions, 

● Less environmental disturbance, 

● Reduction in construction time, and  

● Improved traffic control through 

construction zones. 

Recent developments (at the start of this 

research project) in Europe and Asia had 

shown great results. 

Objective 

1.    Ground improvement techniques are used 

increasingly for new projects to allow utilization of 

site with poor subsurface conditions. 
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2.    Previously, these poor soils where considered 

as economically unjustifiable or technically not 

feasible and are often replaced with an engineered 

fill or location of the project is changed. 

3.    In short, ground improvement is executed to 

increase the bearing capacity, reduce the magnitude 

of settlements and the time. 

4. Prevent earthquake liquefaction. 

Methods 

The methods of ground improvement that can be 

adopted depend basically on nature of strata and 

purpose of improvement. The methods available 

are as follows  

 For cohesive soils:  

1. Vertical and Prefabricated vertical drains. 

2. Vacuum Dewatering.  

3. Vibro replacement or stone columns. 

 For cohesion less soils:  

1. Dynamic compaction.  

2. Blast Densification. 

3. Grouting.  

Vertical and prefabricated vertical drains:- 

Vertical drains are installed under a surcharge load 

to accelerate the drainage of impervious soils and 

thus speed up consolidation. 

•These drains provide a shorter path for the water to 

flow through to get away from the soil 

•Time to drain clay layers can be reduced from 

years to a couple of months 

 

Fig. Typical sand drain installation 

Because of its low permeability, the consolidation 

settlement of soft clays takes a long time to 

complete. To shorten the consolidation time, 

vertical drains are installed together with 

preloading either by an embankment or by means 

of vacuum pressure. Vertical drains are artificially-

created drainage paths which are inserted into the 

soft clay subsoil. Thus, the pore water squeezed out 

during consolidation of the clay due to the 

hydraulic gradients created by the preloading can 

flow faster in the horizontal direction towards the 

vertical drains 

Procedure: 

Vertical drains consist of a flat or cylindrical 

plastic core wrapped in a geotechnical fabric, and 

allow water to drain up through the center of the 

drain. These come in a variety of sizes and shapes 

to meet a variety of soil and site conditions. 

Vertical drains can be used to increase the rate 

of consolidation, delivering substantial 
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programme savings for the build times of earth 

embankments for many types of land raising 

schemes. 

Prefabricated vertical drains are installed by 

pushing a hollow steel mandrel, which house the 

drain material, and are set out on a grid pattern.The 

mandrel is driven into the ground by the rig, once at 

the required depth the mandrel is removed, leaving 

the vertical drain anchored by a steel anchor plate 

that holds the drain securely in place. 

 

Fig. 2 :Driving Mandril+ Drain 

The mandrel can penetrate soils up to a tip 

resistance of 5MPa; firmer soils can be penetrated 

by the use of vibrators or pre-drilling. A temporary 

surcharge embankment needs to be combined with 

the installation of the Vertical Drains in order to 

expedite full or partial primary consolidation, as 

well as induce several years of secondary 

consolidation settlement. Placement of the 

embankment and the additional temporary 

surcharge embankment are placed in phases, to 

avoid the risk of slip failure. 

Real time monitoring of the geotechnical 

parameters, including pore pressures and horizontal 

displacement, are monitored throughout the 

consolidation period. These instruments are 

installed to validate the design and the safe phasing 

of the embankment construction. These results will 

also be used to back analyse the design and access 

the consolidation process. 

Vacuum Dewatering 

Traditional concrete slab-finishing practice entails 

an unavoidable wait for the concrete to stiffen 

sufficiently before the first floating operation can 

take place. This delay often entails considerable 

overtime. The overtime can be largely eliminated 

by removing excess water from the concrete by a 

vacuum process immediately after the initial 

compaction and leveling stage of slab construction. 

To dewater the concrete, the slab is first covered by 

a fine filter sheet and a suction mat that is flexible 

or rigid, depending on the proprietary equipment 

used, and connected by transparent plastic pipe to a 

vacuum pump. A few seconds after the pump is 

started a vacuum is created under the mat, the 

concrete is compressed and water is extracted to a 

depth of at least 300 millimeters (12 inches). 

Because a filter sheet is used, very little cement 

fines are lost in the water being extracted. The 

vacuum is applied for about 3 to 5minutes per 25 

millimeters (1 inch) depth of concrete in the slab. 

Any special instruction of the manufacturers on 

operation and maintenance of proprietary 

dewatering systems should be followed carefully. 
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Procedure: 

1. Cover the fully compacted and accurately leveled 

slab with filter sheets appropriate to the size of 

suction mat provided .Overlap individual filter 

sheets about 40millimetres (11⁄2i n c h e s) .One 

proprietary vacuum Dewatering system does not 

require filter sheets because filters are provided in 

the rigid top suction mat placed over the area to be 

dewatered in a similar way. Most of the method 

notes given here apply to the flexible suction mat 

system but the basic principles of dewatering apply 

to both systems. 

2. When filter sheets are moved to an adjoining 

area, place them so as to abut but not overlap the 

area just dewatered. 

3. If dewatering equipment with a flexible top 

suction mat is being used, place the rolled-up mat 

centrally on the area to be dewatered and then roll it 

out flat so that it covers the filter sheets and 

projects an extra 150 millimeters (6 inches) all 

around onto the fresh concrete. 

4. Make sure the top suction mat is lightly bedded 

onto the concrete all around .If there is a small 

opening in the area to be dewatered, first fix a 

temporary cover flush with the slab surface. Then 

cover this opening with strong polyethylene lapped 

onto the wet concrete before the suction mat is 

placed. This prevents loss of vacuum through the 

opening.  

5. Connect the hose from the mat to the vacuum 

pump and start the suction. 

6. Keep the suction at the amount of vacuum 

recommended by the manufacturer of the 

equipment for about 1 minute for each 10 

millimeters (4 minutes per inch) of slab thickness. 

Note however that dewatering times have been 

found to be longer with some aggregates. The water 

being removed can be seen travelling along the 

transparent plastic suction pipe. The maximum slab 

depth that can be adequately dewatered is about 

300 millimeters (12 inches).A 150-millimetre (6-

inch) slab will take about 25 minutes to dewater. 

7. Just before stopping the vacuum pump, break the 

suction on the concrete by lifting the edge of the 

top suction mat for a few seconds. This will remove 

water from the filter. 

8. After the suction is shut off remove the mat and 

filters. A man can stand on this surface 

immediately. Start power floating on the dewatered 

area without delay. 

9. Continue with additional placing and leveling of 

concrete while an area is being dewatered so that 

good construction progress is maintained .The full 

power trowel finishing process can be completed 

within two hours after re m oval of suction mats. 

When vacuum dewatering is not used, five or more 

hours may be needed depending on the concrete 

mix and weather. On rare occasions, when the 

suction mat is removed the concrete surface may be 

stiff even though the lower part of the slab is still 

very soft. This may be due to an excess of fine 

particles in the concrete sand which does not allow 

the vacuum to penetrate to the lower concrete. If 
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this happens, try to redesign the mix within the 

limits of the available aggregate so that less 

material is included. A similar problem can occur if 

only the upper layer of a slab was compacted prior 

to dewatering. This compacted top section of the 

slab will be dewatered quickly, preventing removal 

of water from the lower concrete. 

Vibro replacement or stone columns:- 

 

 

 

Fig. 3 : A typical vibro stone column 

The following idealized conditions are assumed in 

the design: 

The column is based on a rigid layer; the column 

material is incompressible; the design considers the 

group effect of the 

Columns and the contribution of the attributable 

soil surrounding the columns; column material 

shears from the beginning whereas the surrounding 

soil reacts elastically. 

1. Settlement.  

2. Time rate of settlement.  

3. Strength properties of improved ground  

4. Stability.  

For soft soils conditions encountered in the Rawang 

to Bidor stretch, stone column spacing were 

generally in the range 1.8–2.3 m for embankment 

heights of 5–12 m. Predicted total settlements were 

of the order of 0.3–0.5 m. Factors of safety for 

slope stability were greater than 1.5. Time required 

for 90% degree of consolidation in the 

predominantly sandy silts was less than two 

months. The treatment area ratio for the stone 

columns varied from 13 to 20%, depending on the 

design spicing for the stone columns. 

 Stone column installation: - 

The results of site investigations revealed the 

presence of a wide range of soils along the track, 

ranging from very soft silty clay or clayey silt to 

loose silty clayey sand. Approximately 1 100 000 

linear meters of0.8–1.0 m diameter stone columns 

were installed on the project site to depths of 6–30 

m. 

Vibro Replacement is a technique of constructing 

stone columns through fill material and weak soils 

to improve their load bearing and settlement 

characteristics. Unlike clean granular soils, fine 

grained soils (such as clays and silts) do not densify 

effectively under vibrations. Hence, it is necessary 

to form stone columns to reinforce and improve fill 

materials for weak cohesive and mixed soils. In the 

method a hole jetted into soft, fine-grained soil and 

back filled with densely compacted gravel or sand 

to form columns. A variation of the stone column 

method is the vibro concrete column which is 

installed using dry bottom feed vibro equipment 
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dynamic compaction projects using 80 kN pounders 

that were dropped from 10 m. He was soon able to 

identify heavy duty cranes that were capable of 

efficiently lifting and dropping pounders weighing 

up to about 150 kN using a single cable line. 

Menard then developed and manufactured his own 

rigs that were able to lift 250 and more than 1,700 

kN pounders. As much as these special rigs had 

their applications, they were specifically produced, 

their numbers were limited, and they could not be 

manufactured commercially or in great numbers. 

However, the introduction of a new generation of 

cranes that are able to lift pounders using two 

single cable lines has now increased lift capacity 

commercially to 250 kN.  

Blast Densification: - 

Blast-densification is a ground improvement 

technique for densifying loose, relatively clean, 

cohesion less soils. It increases the density of loose 

granular deposits, above or below the water table. 

The explosive wave temporarily liquefies the soil, 

causing the soil particles to rearrange to a higher 

relative density as excess pore pressure dissipates. 

It has been used to treat soils to depths of up to 

40m. As depth increases, the size of the charge 

necessary to destroy the soil structure and liquefy 

the soil increases. Excess pore pressure and 

settlement due to explosion are related to the ratio 

Nh = W 1/3/R ,where Nh= Hopkin’s number, W= 

weight of explosives, equivalent kilograms of TNT 

and R= radial distance from point of explosion, m. 

If Nh is less and in the range of 0.09 to 0.15, 

liquefaction does not occur and the equation can be 

used to estimate safe distance from explosion. 

Example Nh = 0.12 and W= 10kg Radial distance 

from point of explosion, R = 17.95m The use of 

blasting for the densification of granular soil has 

been developed for many years. The principle of 

the method is to generate settlement of granular soil 

ground or fill by causing the soil to liquefy or be 

compacted using the shock waves and vibration 

generated by blasting. 

This method was used in the past mainly for 

mitigation of liquefaction in hydraulically placed 

sand fill. Therefore, the method has also been 

called explosive compaction. The development and 

application of this method up to the early 80s were 

summarized by Mitchell (1981). Explosive 

compaction has the advantage of low cost and ease 

of treating large depths. However, the method has 

not been widely accepted mainly because it is still 

based on experience rather than theory. 

Grouting: 

Grouting technology has become a common ground 

improvement method used frequently for 

underground and foundation constructions. The 

process of grouting consists filling pores or cavities 

in soil or rock with liquid form material to decrease 

the permeability and improve the shear strength by 

increasing the cohesion when it is set. Cement base 

grout mixes are commonly used for gravely layers 

or fissure rock treatment. But the suspension grain 

size may be too big to penetrate sand or silty-sand 

layers. In this case, chemical or organic grout mixes 
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are also used. In recent years, the availability of 

ultrafine grout mixes has extended the performance 

of hydraulic base grout for soil treatment. Sandy 

gravel soil treated using ultrafine cement mix. The 

grout mix can be classified into four types: 

a. Mortar and pastes such as cement to fill in holes 

or open cracks. 

b. Suspensions such as ultra-fine cement to seal and 

strengthen sand and joints. 

c. Solutions such as water glass (silicate). 

d. Emulsions such as chemical grout. The 

operational limits of different grout mix are 

dependent on the type of soils and the particle size 

distribution of the soil.  

The grouting may be categorized as: 

a. Penetration grouting 

b. Displacement grouting 

c. Compaction grouting 

d. Grouting of Voids 

e. Jet grouting 

Advantages 

1. It helps to increase the strength of soil in 

foundation and gives the stability to the 

structure. 

2. The soil is cheap and easily available 

material, so improvement techniques in less 

costly as compare to other material 

improvement. 

3. It increases is useful life of the structure. 

4. The overall project cost is less. 

Disadvantages 

1. The cost of machine is more. 

2. It takes the time and hence project schedule 

is delayed. 

3. It is not normally adopted in now-a-days. 
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IoT BASED AIR POLLUTION MONITORING SYSTEM

Harsh N. Shah1, Zishan Khan1, Priti Rane1

1Diploma in Computer Engineering, BGIT, Mumbai Central, India. 

The level of pollution is increasing rapidly due to factors like industries, urbanization, increasing in population, vehicle use which 

can affect human health. IOT Based Air Pollution Monitoring System is used to monitor the Air Quality over a web server using 

Internet. It will trigger an alarm when the air quality goes down beyond a certain level, means when there are sufficient amount 

of harmful gases present in the air like CO2, smoke, alcohol, benzene, NH3 and NOx. It will show the air quality in PPM on the 

LCD and as well as on webpage so that air pollution can be monitored very easily. 

The system uses MQ135 and MQ6 sensor for monitoring Air Quality as it detects most harmful gases and can measure their 

amount accurately.    

 Keywords:  Air Pollution, MQ135 Sensor, IOT, Arduino Uno. 

 

Introduction: - 

Air pollution is the biggest problem of every nation, 

whether it is developed or developing. Health problems 

have been growing at faster rate especially in urban 

areas of developing countries where industrialization 

and growing number of vehicles leads to release of lot 

of gaseous pollutants. Harmful effects of pollution 

include mild allergic reactions such as irritation of the 

throat, eyes and nose as well as some serious problems 

like bronchitis, heart diseases, pneumonia, lung and 

aggravated asthma. According to a survey, due to air 

pollution 50,000 to 100,000 premature deaths per year 

occur in the U.S. alone. Whereas in EU number reaches 

to 300,000 and over 3,000,000 worldwide. IOT Based 

Air Pollution Monitoring System monitors the Air 

quality over a web server using Internet and will trigger 

an alarm when the air quality goes down beyond a 

certain threshold level, means when there are sufficient 

amount of harmful gases present in the air like CO2, 

smoke, alcohol, benzene, NH3, LPG and NOx. It will 

show the air quality in PPM on the LCD and as well as 

on webpage so that it can monitor it very easily. LPG 

sensor is added in this system which is used mostly in 

houses. The system will show temperature and 

humidity. The system can be installed anywhere but 

mostly in industries and houses where gases are mostly 

to be found and gives an alert message when the system 

crosses threshold limit. 

Literature Review:- 

The drawbacks of the conventional monitoring 

instruments are their large size, heavy weight and 
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extraordinary expensiveness.  These lead to sparse 

deployment of the monitoring stations. In order to be 

effective, the locations of the monitoring stations need 

careful placement because the air pollution situation in 

urban areas is highly related to human activities (e.g. 

construction activities) and location-dependent (e.g.,  

the traffic choke-points have much worse air quality 

than average). 

IOT Based Air Pollution Monitoring System monitors 

the Air Quality over a webserver using internet and will 

trigger an alarm when the air quality goes down beyond 

a certain level, means when there are amount of harmful 

gases present in the air like CO2, smoke, alcohol, 

benzene, NH3, NOx and LPG. The system will show the 

air quality in PPM on the LCD and as well as on 

webpage so that it can be monitored very easily. 

Temperature and Humidity is detected and monitored in 

the system.   

LPG gas is detected using MQ6 sensor and MQ135 

sensor is used for monitoring Air Quality as it detects 

most harmful gases and can measure their amount 

accurately. In this IOT project, it can monitor the 

pollution level from anywhere using your computer or 

mobile. This system can be installed anywhere and can 

also trigger some device when pollution goes beyond 

some level, like we can send alert SMS to the user. 

Requirements: - 

1.Hardware Requirement: -  

1) MQ135 Gas sensor  

2) Arduino Uno 

3) Wi-Fi module ESP8266  

4) 16x2 LCD  

5) Breadboard  

6) 10K potentiometer  

7) 1K ohm resistors  

8) 220 ohm resistor  

9) Buzzer  

10) MQ 6 LPG gas sensor 

11) Temperature sensor LM35 

12) Humidity sensor SY-H5220 

Software Requirement: -  

1) Arduino 1.6.13 Software  

2) Embedded C Language 

 Block Diagram And Working:  -  

 Proposed Air Pollution Monitoring System is based on 

the block diagram as shown in Fig.1. The data of air is 

recognized by MQ135 gas sensor and MQ6 LPG gas 

sensor. The MQ135 sensor can sense NH3, NOx, 

alcohol, Benzene, smoke, CO2. So it is dynamic gas 

sensor for our Air pollution Monitoring system. When it 

will be connected to Arduino then it will sense all gases, 

and it will give the Pollution level in PPM (parts per 

million). MQ135 gas sensor will give the output in form 

of voltage levels and we have to convert it into PPM. So 

for converting the output in PPM, we have used a library 

for MQ135 gas sensor and MQ6 sensor.  

 Sensor is giving us value of 90 when there is no gas 

near it and the air quality safe level is 350 PPM and it 

should not exceed 1000 PPM. When it will exceed the 

limit of 1000 PPM, it will cause Headaches, sleepiness 
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and stagnant, stuffy air. If it exceeds beyond 2000 ppm 

then it will cause increased heart rate and many different 

diseases. When the value will be less than 1000 PPM, 

then the LCD and webpage will display “Fresh Air”. 

When the value will increase from 1000 PPM, then the 

buzzer will start beeping and the LCD and webpage will 

display “Poor Air, Open Windows”. And when it will 

increase 2000, the buzzer will keep beeping and give an 

alert message on smartphone through GSM. The LCD 

and webpage will display “Danger! Move to fresh Air”. 

It will contain temperature and humidity so it will 

possibly show the current temperature and humidity of 

the air. For temperature we have used LM35 sensor and 

for humidity SY-HS-220. 

According to the model the 4 sensors works as input 

data, they transmit data for knowing which gas it is, 

what is the temperature and humidity. LCD and Buzzer 

are the output devices. LCD shows the data of the gases 

in ppm (parts per million) and Buzzer is used when ppm 

crosses above a threshold limit.  

 

                      Fig. 1: Block Diagram  

Components: - 

1) Arduino UNO:- 

    Arduino Uno is a microcontroller board based on the   

ATmega328P 

    It has 14 digital input/output pins 6 analog inputs, a 

16 MHz quartz crystal, a USB Connection, power jack, 

an ICSP header and a reset button as shown in Fig. 2 

                  

                       Fig. 2: Arduino UNO  

2) MQ135 sensor:- 

The MQ135 sensor can sense NH3, NOx, alcohol, 

Benzene, smoke, CO2 and some other gases. 

It gives the output in form of voltage levels. 

Fig.3 shows the sensor MQ135. 

                   

                      Fig. 3: MQ135   

WIFI Module (ESP8266): - 

The ESP8266 is a low-cost Wi-Fi chip with full TCP/IP 

stack and MCU (microcontroller unit) capability. 

It runs on 3.3V and gives our system access to Wi-Fi or 

internet. Fig.4 shows Wi-Fi Module (ESP8266). 
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                     Fig. 4: Wifi Module  

Buzzer: - 

A Buzzer or beeper is an audio signaling device. 

Whenever the air pollution goes above the threshold 

level the Buzzer starts beeping indicating Danger. Fig.5 

shows Buzzer. 

                      

                       Fig. 5: Buzzer  

 

 

5) LCD (Liquid Crystal Display):- 

This is a basic (16x2) 16 character by 2 line display. 

Black text on Green background. 

It is used to indicate the Air and Humidity in PPM. Fig. 

6 shows LCD (16x2). 

                     

                            Fig. 6: LCD  

6) GSM Module: - 

GSM Module is used to establish communication 

between a computer and a GSM system. 

Global System for Mobile communication (GSM) is an 

architecture used for mobile communication. Fig. 7 

shows GSM Module. 

                  

                          Fig. 7: GSM Module  

7) LPG Sensor:- 

MQ-6 sensor is a simple-to-use liquefied petroleum gas 

(LPG) sensor, suitable for sensing LPG (composed of 

mostly propane and butane) concentrations in the air.  

The MQ-6 can detect gas concentrations anywhere 

from 200 to 10000ppm. Fig.7 shows LPG sensor 

(MQ6). 

                      

                          Fig. 8: MQ6  

 

8) Temperature Sensor: - 

The LM35 is precision integrated-circuit temperature 

sensor, whose output voltage is linearly proportional to 

the Celsius (Centigrade) temperature.  
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It can be used with single power supplies, or with plus 

and minus supplies. Fig.9 shows LM35 sensor for 

Temperature. 

                        

                  Fig. 9: LM35 (Temperature)  

9) Humidity Sensor: - 

The humidity sensor is of capacitive type, comprising 

on chip signal conditioner.  

However, it is mounted on the PCB, which also 

consists of other stages employed to make sensor 

rather smarter.  

The PCB consists of CMOS timers to pulse the sensor 

to provide output voltage. Fig.10 shows SY-HS-220 

sensor for Humidity. 

                

             Fig. 10: SY-HS-220 (Humidity)  

Applications: -  

1) Industrial perimeter monitoring 

2) Indoor air quality monitoring. 

3) Site selection for reference monitoring stations. 

4) Making data available to users. 

Advantages: - 

1) Easy to Install 

2) Updates On mobile phone directly  

3) Accurate Pollution monitoring  

4) Remote location monitoring 

- 

     The system to monitor the air of environment using 

Arduino microcontroller, IOT Technology is proposed 

to improve quality of air. With the use of IOT 

technology enhances the process of monitoring various 

aspects of environment such as air quality monitoring 

issue proposed in this paper. Here, using the MQ135 and 

MQ6 gas sensor gives the sense of different type of 

dangerous gas and arduino is the heart of this project. 

Which control the entire process. Wi-Fi module 

connects the whole process to internet and LCD is used 

for the visual Output. 
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                          PROPANOL SENSING BEHAVIOR OF NATURAL AND MG-STILBITE 
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Natural zeolite namely stilbite (abbreviated as Ca-stilbite) crystals are collected from the quarries near Pashan area, Pune, 

Maharashtra, India and characterized by X-ray diffraction, elemental analysis and Infrared spectroscopy. The calcium ions in 

natural stilbite zeolites were exchanged with magnesium ions via ion exchange process to have modified stilbite (Mg-stilbite). 

Pristine and ion exchanged stilbite zeolites were used as the functional materials for the preparation of thick films using screen 

printing technique. It is observed that due to the partial substitution of magnesium ions in Ca-stilbite structure operating 

temperatures shift to lower temperatures for propanol. However, Mg-stilbite sensor gives more response to propanol. The study 

reveals that presence of magnesium ions in natural stilbite results in lowering of operating temperatures. 

Keywords: Stilbite Zeolite, Propanol Sensor, X-ray Diffraction, Infrared Spectroscopy, Screen Printing Technique 

 

Introduction 

Zeolites belong to a family of inorganic, crystalline 

micro porous materials. They are composed of TO4 

tetrahedral (T= Si, Al) with O atoms connecting 

neighboring tetrahedra. The T–O–T links result in rings 

of great variety that are responsible for zeolite cage and 

channel framework and they can host cations, water, and 

many other molecules [1-3]. Their exciting surface and 

structural properties like high surface area, and therefore 

their high adsorption capacity and compositional 

features, as well as ion-exchange properties are being   

exhaustively   used   in   industrial, agricultural, 

environmental,  and  biological  applications  [4 -

18].Natural zeolites are the group of zeolite species that 

occur naturally as minerals and are found in volcanic 

rocks. They were formed as a result of chemical 

reactions of the volcanic ash and alkaline water and 

were extensively mined in many parts of the world.  

Stilbite is one of the important naturally occurring low-

temperature secondary hydrothermal mineral [19-22]. 

It occurs in the amygdaloidal cavities of basaltic 

volcanic rocks, in andesitic, gneiss and hydrothermal 

veins [23-25]. Stilbite, the first tectosilicate series 

zeolite discovered by Cronstedt, can be grouped into 

two types; Ca-stilbite & Na-stilbite [26]. Natural 

stilbite, NaCa4(Si27Al9)O72·28(H2O)] is a hydrous 

calcium sodium and aluminium silicate. Due to large 

scale natural affluence, considerably high surface area, 

thermal stability, easy accessibility and cost 

effectiveness, these natural stilbite zeolites are widely 
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used for various commercial and industrial applications 

like photo catalysis as a catalyst, waste water and nuclear 

waste treatment as an adsorbent, and also in agricultural 

field as a fertilizer [27-31] The thermodynamic 

properties of stilbite zeolite have been carried out by 

Kasture et al [32-36]. Prasad and his co-workers have 

studied the dehydration behavior of stilbite in detail [37-

39].   

The study on basic properties of stilbite zeolite like 

catalytic selectivity, ion exchange nature and adsorption 

behavior has also been carried out at length [28-29, 40]. 

The dielectric properties of stilbite single crystal have 

been carried out by Kalogeras [41]. A.C.Benardi and 

group have shown that the crop yield can be enhanced 

by using stilbite as a fertilizer in agriculture field [31]. 

The great advantage of stilbite is its highly porous and 

rigid structure which favors the adsorption of various gas 

molecules on its surface and therefore has also been used 

in sensor field [42-44]. The combustion of propanol may 

result in toxic emissions. Propanol is also a good choice 

which has better energy density and lower affinity of 

water. Therefore, detection of propanol is extremely 

important [45]. O. Schaf et al have carried out detailed 

study on stilbite to sense volatile organic compound like 

methanol, 2- propanol, 3-petanol and 2, 2 dimethyl 1-

pentanol. Moreover, electrical properties of stilbite 

single crystal are also studied at length by 

Schaf and co-workers [42-44]. As stilbite shows a 

wide variation in exchangeable cations, attempt has been 

made to use Mg-exchanged stilbite thick films to sense 

ethanol with improved performance [46]. However, 

detection of propanol using magnesium exchanged 

stilbite thick films sensors is not reported so far. 

Therefore, the present work demonstrates the 

comparative study on detection of propanol using 

natural calcium stilbite and magnesium exchanged 

stilbite thick films. It also reports the effect of 

magnesium concentration on various sensing 

parameters. 

Materials and Method 

Ca- stilbite zeolites, collected from the queries near 

to Pashan area, Pune, are converted into powder form 

and are used without any further purification. Ca- 

stilbite is used as the starting precursor for the partial 

exchange of Ca2+by Mg2+ ions and magnesium nitrate 

(Mg2NO3)2.6H 2O) is used as a magnesium source. Mg-

loaded stilbite sample, with fixed magnesium 

concentrations (0.05M), is obtained by ion exchange 

process wherein a known amount of Ca-stilbite. 

zeolite is soaked in the magnesium nitrate solution of 

particular molar concentration with constant shaking for 

5 hr at room temperature. The solid material (Mg-

stilbite) is obtained by filtering the mixture and drying 

the solid filtrate at 1000C for 24 h. The gas sensors are 

fabricated in the form of thick films via screen printing 

technique. Screen printed thick films of Ca-stilbite and 

Mg-exchanged stilbite are prepared using the procedure 

described earlier [47-48]. In brief, Ca-stilbite and Mg-

stilbite are used as functional materials and are mixed 

with various binders like ethyl cellulose, butyl carbitol 
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acetate and glass frit to have thixotropic paste. Glass 

substrate of the area (1x2cm2) is used for film. The 

prepared films are then sintered at 6500C for 2 hr to 

remove the binder and to get proper adhesion also. 

However, the literature survey on the thermal stability of 

stilbite zeolite revels that structural changes occur near 

5500C [36] and thereafter its crystallinity decreases 

leading to partial amorphisation of the material which is 

confirmed by taking XRD of the material. 

Characterization 

X-ray diffraction patterns of calcium stilbite and Mg 

exchanged stilbite samples are obtained a Rigaku make 

X-ray diffractometer using CuKα radiation (λ= 

0.154056nm) in a scanning range of 5- 500 (2θ) at a rate 

of 0.20(2θ). Elemental analysis is recorded by using 

JEOL –JED-2300 EDS spectrometer for investigating the 

various elements present in natural stilbite and also to 

verify the inclusion of magnesium in stilbite structure. 

The functional groups of stilbite samples are identified by 

using FT -IR spectrometer (Shimadzu make) 

spectrophotometer with a scan range 4000-400 cm-1 and 

a resolution of 8 cm-1 to monitor the structural changes. 

Gas Sensing Characteristics Study  

The gas sensing studies are carried out using a static 

gas chamber to sense vapors of propanol in air ambient. 

The prepared thick films of Ca-stilbite and Mg-stilbite, 

used as sensors, are placed on a heater and the 

temperature of each film is monitored by thermocouple 

placed in contact with the sensing film. A reference 

resistance is connected in series with the sensor film. The 

films are first preheated to avoid moisture or humidity. 

In this experiment, the temperature of sensor film is 

varied from RT up to 3500C and the voltage (Vout) across 

reference resistance is measured in air at a selective 

temperature interval. The known amount of propanol (in 

ppm) is introduced inside the dome through a gas inlet 

valve using syringe and again the output voltage is noted 

in alcohol environments at fixed temperatures. The 

electrical resistances of the sensor films are calculated 

using the following formula: 

Rsensor = ((Vin-Vout ) × Rrefence)/Vout ---- (1) 

Where Ra is resistance of the sensor film in air and R 

v in alcohol atmosphere. The percentage relative change 

in resistance is determined and the response or 

sensitivity is obtained using the following equation. 

Response/sensitivity (%) (R) = ((Rv - Ra) ×100)/Ra = 

(ΔR/ Ra) x 100) ---- -------- (2) 

In this study, the operating temperatures for Ca-

stilbite and Mg-stilbite zeolite film sensors are 

determined by plotting propanol sensitivity as a function 

of temperature and are confirmed by taking repeatability 

tests. Similarly, response/recovery times and propanol 

uptake capacities of these films are also determined in 

order to confirm the performance of each sensor. The 

uptake capacity of each film is observed for variable 

concentrations ranging from 250ppm to its saturation 

value by operating every film at respective operating 

temperature. The response and recovery times are also 

determined by exposing the films to a constant propanol 

concentration and fresh air at atmosphere alternately. 
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Result and Discussion 

The crystalline phases of Ca-stilbite and Mg-stilbite 

samples are confirmed by XRD analysis. Fig. 1 shows the 

presence of characteristic XRD peaks corresponding to 

stilbite structure at 2θ values of 9.700, 21.880, 29.380 and 

32.240. The occurrence of these peaks can be attributed 

to (020), (041), (060), and (260) reflection planes of Ca-

stilbite zeolite structure. The results are in agreement with 

the standard data and the literature [19-22]. From XRD 

patterns, it is observed that the inclusion of magnesium 

ions in zeolite structure does not show any change in 

stilbite structure indicating retention of the structure upon 

ion exchange. 

 

 

 

 

 

 

 

 

 

Fig. 1 XRD profiles of stilbite samples; a Ca-Stilbite, b 

Mg-Stilbite (0.05M) 

Fig. 2 depicts the concentration of various elements 

present in ion exchanged stilbite which is obtained using 

energy dispersive spectroscope (EDS) analysis. It shows 

The EDS spectrum of Mg-stilbite demonstrates the 

significant signal due to presence of magnesium in 

addition to the main element’s aluminum, calcium, 

potassium, silica and oxygen. This confirms the inclusion 

of magnesium in stilbite structure during ion exchange 

process. 

 

 

 

 

 

 

 

 

Fig. 2 EDS spectrum of Mg-stilbite (0.05M) zeolite 

showing various elements. 

The dehydration behavior of Ca-stilbite and Mg-

stilbite (0.05M) is studied by using Shimadzu FT-IR 

spectrometer in the wave number range 4000-400 cm-1. 

The Fig. 3 shows the existence of absorption bands 

corresponding to structure sensitive and insensitive 

linkages in case of stilbite. The absorption bands present 

at 3599, 3275, 2924 and 2854 cm-1 are due to the 

stretching mode of water molecules. Each spectrum 

shows the existence of bending mode of water 

molecules at 1639 cm-1. The asymmetric stretching 

mode of T-O is observed at 1149 cm-1 for Ca-stilbite. 

The band located at 435 cm-1 is due to the bending 

motion of T-O. The vibrations of double ring can be 

assigned to a peak present at 559 cm-1. The asymmetric 

and symmetric stretching motions of external linkages 

are attributed to the peaks at 1033 and 705 cm-1 

respectively [37-39]. In case of Mg-stilbite the 

characteristic bands corresponding to structure sensitive 
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and insensitive linkages are slightly shifted towards the 

higher wave number which indicates that partial 

exchange of Ca2+ by Mg2+ions does not influence the Ca-

stilbite structure. 

 

Fig. 3 Typical FITR spectra; a Ca-Stilbite, b Mg- Stilbite 

(0.05M). 

Fig.4 and 5 shows the response of Ca-stilbite and Mg-

stilbite (0.05M) sensor films to a fixed known propanol 

at various temperatures respectively. The operating 

temperatures for propanol are also determined from the 

sensitivity versus temperature plots. Mg-stilbite film 

gives higher response (145) to propanol at comparatively 

lower operating temperature (1750C) compared with Ca-

stilbite (2100C) with a sensitivity of 45. Therefore, it can 

be concluded that Mg-stilbite film can be used as a 

propanol sensor at comparatively lower operating 

temperature than Ca-stilbite film. Fig. 6 shows the 

comparative response/recovery behaviors of Ca-stilbite 

and Mg-stilbite (0.05M) thick films as a function of time. 

Ca-stilbite film gives prompt response (~135 s) to 

propanol with lower propanol sensitivity. In case of Mg-

stilbite thick film, the response time for propanol is 

observed to be ~290 s. 

 

Fig. 4 Repeatability tests of Ca-stilbite thick films 

 

Fig. 5 Repeatability tests for Mg -stilbite (0.05M) thick 

films for propanol. 

 

 

 

 

   

 

 

 

 

Fig. 6 Response and recovery behavior of Ca-stilbite 

and Mg-stilbite (0.05M) for propanol. 

Fig. 7 shows the propanol uptake capacities of Ca-

stilbite and Mg-stilbite thick film as a function of 

concentration. In both the sensor films, the propanol 

concentration is varied from 250ppm to their 

maximum saturation value. It is found that for both 
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the films Ca-stilbite and Mg-stilbite film can sense 

propanol vapor and their propanol uptake capacities of 

both sensor films are observed to the same (saturate at 

2000ppm). 

 

 

 

 

 

 

 

 

 

Fig. 7 Comparison of gas uptake capacity of Ca-stilbite and 

Mg-stilbite (0.05M) for propanol. 

The stilbite structure consists of variety of polyhedron 

which forms a three-dimensional structure wherein two-

dimensional channel systems are found to be present 

[24,46]. Stilbite structure has a typical zeolite openness 

that allows water molecules, large ions and molecules to 

reside and actually move around inside the overall 

framework. Therefore, large surface area is offered by the 

stilbite structure for the molecules to get adsorbed. 

Sensing is a surface phenomenon and it involves 

adsorption and desorption of propanol molecules on the 

surface. The temperature at which the rate of adsorption 

and desorption becomes equal and sensitivity becomes 

maximum is called as operating temperature. In case of 

Ca-stilbite, this equalization occurs at 2100C. In Mg-

stilbite, the same phenomenon takes place at much lower 

temperature (1750C) in propanol atmosphere compared 

Ca-stilbite. This proves that both the sensors can sense 

propanol at comparatively lower temperatures. This 

may be due to the molecular size of propanol (0.47nm). 

It is observed that the resistance of both the sensor films 

decrease with increase in temperature in both air and 

propanol atmosphere. At lower temperature, the 

channels & cages of the stilbite zeolite are filled with 

water molecules and these water molecules obstruct the 

motion of mobile cations. At higher temperatures, 

gradual desorption of zeolitic water takes place and 

major structural changes occur due to the rearrangement 

of charge compensating cations. This provides 

additional space for adsorbed molecules to enter into the 

channel systems and cages. Upon exposure to propanol 

vapors, the extent of adsorption of vapors on the stilbite 

porous surface depends on the structural distortion of 

stilbite which in-turn depends on operating temperature. 

However, the entry to the stilbite structure depends on 

the molecular size. Therefore, propanol molecules, 

being smaller in size can enter very easily in the zeolite 

structure. When the propanol molecules occupy the 

space inside the structure after the removal of water 

molecules at high temperatures, hydrogen bonds 

become weak and protons contribute in conduction 

mechanism in addition to mobile cations, ensuring high 

conductivity. Therefore, the resistance of the sensor in 

presence of propanol vapors decreases in air 

atmosphere. 
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Conclusion 

The characteristic XRD peaks and FTIR absorption 

bands due to T-O bonds confirm the stilbite structure. 

EDS indicates the presence of magnesium ions in stilbite 

structure. Mg-stilbite can sense propanol at much lower 

temperatures compared to Ca-stilbite sensor. The 

propanol upload capacities are observed to be same for 

the sensors. Ca-stilbite gives fast response (~135sec) to 

propanol compared to Mg-stilbite (~290sec). 
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When something is referred to as “open source”, it means that people can modify and share the code because its 

design is publicly accessible. Anybody can modify the code to suit their own needs. Open source technology has 

been around for quite some time now. In the early days of software development, code was shared among 

developers so they could learn from each other and advance the sector. As the industry began to become more 

commercialized and competitive, developers began to advocate the idea of free software. Some developers felt 

that software should be accessible to all, not restricted to those with deep pockets. The world of software would be 

much different without open source software. Open source software can be locally changed to save costs, making 

it very popular for many It is often used for local applications where only a specific task needs to be 

accomplished. Below we will look at 6 things that the world be missing if it wasn’t for the Open Source Initiative. 

 

 

Introduction

Google 

Google is a titan in the technology industry. 

Google has contributed to nearly every front of 

technology, and, since the Alphabet restructuring, 

has become the single most valuable company in 

the world. 

Google has also made some notable contributions to 

the open source community in the form of Android, 

Chromium OS, Go, Material Design Icons etc. 

Linux 

Linux is significant to the open source community 

thanks to its early adoption and use in creating (and 

running) much of the modern internet. It is an 

operating system built in 1991, by Linus Torvalds, a 

Finnish student at the time. His goal was to create 

an operating system that takes into account user 

feedback into its development cycle. It was based 

off Unix, an open source system. Today, Linux is 

one of the most popular operating systems in the 

entire world. Around 98% of the world’s fastest 

supercomputers are Linux based. As seen in the 

Keywords: Cardova, Phongap, Wordpress
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chart below, 68% of tablets and mobile operating 

systems are Linux based. 

Android 

Smart phones of 8482% worldwide run on the 

Android operating system. It has been growing 

exponentially since 2009, back when it only had 3.9% 

of the smart phone OS market. One of the reasons 

that Android is so popular is due to the open-source 

nature of the software. Google, Android’s parent 

company, makes deals to provide the software to 

hardware vendors for use with their devices. This 

opens access to Google services and marketplace to 

those using the devices. This strategy is completely 

opposite to that of their biggest competitor, Apple. 

Apple only puts iOS on Apple products. iOS is a 

closed-source system. Since it is restricted to Apple 

products, the adoption rate of the iOS is limited 

simply due to market constraints. 

Word Press 

WordPress, one of the world’s most popular 

blogging and web content management systems, is 

based on open source fundamentals. Without the 

Open Source Initiative, the software script that 

supports 27% of the web would not exist. The fact 

that WordPress is open sourced means that anyone 

can alter the code or create plugins. There are over 

30,000 of these plugins, which add additional 

functionality to the website or blog. The plugins 

are responsible for things such as SEO, security, 

analytics and e-commerce functionality. 

Firefox 

Without Firefox, the browser market would be 

extremely different. Instead of a relatively 

competitive four solution battle, it would be 

reduced to three. Once you factor in that Safari is 

only available to Apple users, that becomes a two-

solution battle. You would have to pick between 

two technology giants, Google (with Chrome) or 

Microsoft (with Internet Explorer). The fact that 

there is a third option (for non-Apple users) 

completely changes the market. It forces the 

proprietary systems to be continually improved 

upon, or risk losing market share. Open source 

technologies like Firefox push innovation. 

 

Cordova 

This is an open source mobile application 

development framework from phonegap owned by 

Adobe Systems. Apache cordova enables software 

programmers to build applications for mobile 

devices using HTML, CSS and JavaScript instead 

of relying on platform specific APIs like those in 

android, IOS or Windows phone. 
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Here a user needs three softwares to be installed the 

system before beginning with app development 

1. NodeJs 

2.Cordova 

3. Brackets(optional) 

By using this framework a user can produce apps 

for Android, IOS as well as Windows phones so this 

becomes an easy path for the app developers 

Advantages 

 

Y Flexibility 

Y Cost effective 

Y Continuous improvement 

Y Do what you want with it 

Y Not locked in 
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 The performance of three routing protocols AODV, DSDV and OLSR were evaluated for vehicular ad hoc networks by 

varying node density for TCP connection against various metrics. SUMO tool has been used to generate realistic mobility 

patterns and protocols were simulated using the tool NS-3.19. The results show that on demand routing protocol AODV 

outperforms table driven routing protocols DSDV and OLSR in terms of packet delivery ratio and end-to-end delay. 

AODV also uses fewer resources than OLSR and DSDV, because the control messages size is kept small requiring less 

bandwidth for maintaining the routes and the route table is kept small reducing the computational power. So, AODV is best 

to be used in real time applications such as in vehicular ad hoc network.  

 

Introduction 

Vehicular Ad hoc Networks (VANET) is the 

subclass of Mobile Ad Hoc Networks (MANETs) 

[1]. VANET is the wireless network in which 

communication takes place through wireless links 

mounted on each node (vehicle). Each node within 

VANET act as both, the participant and router of 

the network as the nodes communicates through 

other intermediate node that lies within their own 

transmission range. VANET are self-organizing 

network. It does not rely on any fixed network 

infrastructure. Although some fixed nodes act as the 

roadside units to facilitate the vehicular networks 

for serving geographical data or a gateway to 

internet etc. Some important characteristics that 

distinguish VANETs from other types of ad hoc 

networks and makes routing a challenging task are 

highly dynamic topology and fast mobility [2]. 

Several other factors such as road layout and 

different environments such as city and highway 

makes routing more challenging in VANETs. 

VANETs focuses on the improvement of Intelligent 

Transportation System (ITS) in order to provide a 

wide spectrum of applications, including safety-

Keywords: VANET, MANET, OLSER, AODV
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related, traffic and fleet control, and entertainment 

[3]. 

 The routing protocols for VANETs are 

broadly categorized as topology-based protocols 

and position based protocols. Topology based 

routing protocol uses link's information stored in 

the routing table as a basis to forward packets from 

source node to destination node. Position or 

geographic routing protocol uses 

physical/geographical positions rather than the 

network address of nodes to perform data routing 

from source node to destination node assuming 

each node has knowledge of physical/ geographic 

position by GPS or by some other position 

determining services.  

 AODV routing protocol is a reactive 

routing protocol [15]. When a source node needs a 

route to some destination node, it broadcasts a route 

request message to its neighbor including the last 

known sequence number for that destination. Each 

node that forwards the route request creates a 

reverse route for itself back to the source node. 

When the route request reaches a node with a route 

to destination node that node generates a route reply 

that contains the number of hops necessary to reach 

destination and the sequence number for destination 

most recently seen by the node generating the reply. 

The state created in each node along the path from 

source to the destination is hop-by-hop state; that is 

each node remembers only the next hop and not the 

entire route, as would be done in source routing. 

 DSDV is an extension of classical bellman 

ford routing mechanism [16]. In DSDV each node 

maintains consistent network view via periodic 

routing updates. Routing information is stored 

inside routing tables maintained by each node. Each 

routing table contains information about all 

destinations, as well as the total number of hops 

needed to reach these nodes, and each entry in the 

routing table is labeled with a sequence number 

initiated by the destination node.  

 OLSR is a table driven, proactive protocol 

based on the concept of Multi point Relays (MPR) 

[17]. The MPR set is selected such that it covers all 

nodes that are two hops away in the network. Each 

node has the knowledge as to for which node it acts 

as a MRP. OLSR protocol implement the link state 

strategy; which uses hello and topology 

control (TC) messages to discover and then 

disseminate link state information throughout the 

network. In route calculation, the MPRs are used to 

form the route from a given node to any destination 

in the network.  

Rest of the paper is organized as follows: 

Section 2 presents related work, while section 3 

presents simulation methodology along with 
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various tools which are used to carry out the work 

and, in Section 4, simulation results with analysis 

are given. Finally, in section 5, conclusions are 

drawn from results obtained through simulations 

conducted and outline of the future works. 

Related work 

Several studies have been published explaining the 

various protocols which are used for routing in 

VANETs based on different classes [4] [5] [6]. 

Basically, routing protocols can be classified in two 

broad categories: topology based and position based 

routing protocols. 

The validation of a routing protocol relies 

almost exclusively on simulation. Mobility model 

has significant effects on the simulation results of 

any protocol for VANETs [7]. These models must 

describe vehicular mobility in a realistic way, 

including the peculiar aspects of vehicular traffic 

such as vehicles acceleration and deceleration in the 

presence of nearby vehicles, queuing at roads 

intersections, impact of traffic lights, and traffic 

jams. These models affect the results for analysis of 

routing protocols in VANETs [8]. Vehicular traffic 

simulators have to consider both microscopic and 

macroscopic parameters as in generic traffic 

simulators VanetMobiSim, SUMO etc. 

Several papers have been published using 

different mobility models and different traffic 

scenarios for comparing the performance of various 

routing protocols using different performance 

metrics. The relative performance of on demand 

routing protocols AODV and DSR with identical 

loads is evaluated by Shastri et al. [9]. Increase in 

the pause times increase both Packet Loss and 

Average End-to-End Delay but decrease the Packet 

Delivery Fraction is evaluated through simulation. 

The performance of AODV, DSR, FSR and TORA 

in typical freeway traffic scenarios is examined by 

Jaap et al. [10]. Evaluation showed that AODV 

achieved the best performance throughout the 

traffic scenarios, followed by FSR and DSR. TORA 

is inapplicable for VANET environments. Husain et 

al [11]. compared AODV, DSR, and LAR in city 

and highway scenarios for VANETs and concluded 

that position-based routing protocol (LAR) 

outperforms topology-based routing protocols 

(DSR and AODV) in terms of packet delivery ratio, 

throughput, and end-to-end delay for both the 

vehicular traffic scenarios. 

There are many papers focusing on new 

routing protocols for VANETs in order to achieve 

increased communication reliability for a particular 

application [12] [13] [14]. 

Proposed work and methodology 

Performance Metrics 
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In this paper, we evaluate and compare the 

performance of routing protocols AODV, DSDV 

and OLSR in terms of throughput, Packet Delivery 

Ratio (PDR), end-to-end delay and Packet Loss 

Ratio (PLR). 

Throughput: It is the number of bits delivered 

successfully per second through a network to the 

destination. It is represented in kilo bits per second 

(kbps). 

    Throughput =   
                     (1   .)

1024
 

The greater value of throughput means the better 

performance of protocol. 

Packet Delivery Ratio (PDR): It is defined as the 

ratio of the number of successfully delivered data 

packets to the total number of packets delivered. 

     PDR =   
                                     

                    
 

The greater value of packet delivery ratio means the 

better performance of protocol. 

End-to-End Delay: The average time taken by a 

data packet to be transmitted across a network from 

source to destination. It also includes the delay 

caused by route discovery process and the queue in 

data packet transmission. Only the data packets that 

successfully delivered to destinations are counted. 

The lower the value of end to end delay means the 

better performance of protocol. 

Packet Loss Ratio (PLR): Packet loss is the ratio 

of the number of packets dropped during simulation 

to the total number of packets delivered. 

  PLR =   
                    

                    
 

The lower value of packet loss ratio means the 

better the performance of the protocol. 

A. Simulation Parameters 

To evaluate the performance of routing protocols 

by taking a real world scenario into consideration 

with all the vehicular constraints we use a network 

simulator NS-3.19 [18].For simulation purpose we 

used mobility model generated as explained below. 

In our simulation, we varied the node density with 

constant pause time of 10s. Initially 50s are used as 

simulation setup time after which nodes start 

sending data packets. The network parameters we 

have used for our simulation purpose shown in the 

Table I. 
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• Traffic Simulation 

In our mobility model, we considered a network of 

size (1700m x 1000m) that includes four origins, 

four destinations with all signalized intersections. 

In the investigated area each road has three 

lanes. For traffic demand there are five vehicle 

types (Cars A, B, C and D and Bus) are considered. 

All drivers are 50% perfect in driving is assumed. 

The corresponding information is listed in Table II. 

Table 2. Vehicle types and vehicular characteristics 

used in the mobility model. 

Vehicle 

Type 

Max. 

Acceleration 

(m/sec2) 

Max. 

Deceleration 

(m/sec2) 

Length 

(m) 

Max. 

Speed 

(m/sec) 

Color 

Car A 1.0 3.0 5 6 Red 

Car B 2.0 3.0 5 10 Green 

Car C 2.0 3.0 6.5 10 Blue 

Car D 3.0 2.0 6.0 14 Magenta 

Bus 1.0 1.5 8.5 8 Yellow 

Each vehicular movement and the traffic 

progression in the mobility model can be observed 

and the possible bottlenecks can be visually 

identified.  Road map showing the position of 

nodes during simulation is shown in Figure.

Network Simulator NS-3.19 

Routing Protocols AODV, DSDV, OLSR 

Simulation Area 1700m x 1000m 

Number of Nodes 12, 24, 36, 48, 60 

Propagation Loss Model 
Friis Propagation Loss 

Model 

Propagation Delay 

Model 

Constant Speed 

Propagation Delay 

Model 

MAC Protocol IEEE802.11 

Simulation Time 300 sec. 

Connection Type TCP 

Packet Size 512 

Data Rate 1 Mbps 

Pause Time 10 sec. 

B. Mobility Model Parameters 

To model realistic vehicular motion patterns, we 

used SUMO traffic simulator [19]. The steps to 

implement a VANET mobility model, traffic 

simulation will be as follows: 

• Generation of Road Map 

• Creation of Vehicular Traffic flow on 

this Map with varying speeds and of 

different class. 

Simulation Results and performance analysis 

In this work the performance analysis is carried out 

for a vehicular ad hoc network by varying 

parameter i.e. number of nodes while keeping other 

network parameters constant. Three protocols i.e. 

AODV, DSDV and OLSR are taken for comparison 

Table 1. Various parameters used in simulation of 

routing protocols. 

Simulation Parameters Value 
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of performance using performance metrics defined 

above for TCP connection.  

In Fig. 2, the packet delivery ratio (in %) during 

simulations time versus the number of nodes is 

shown. The OLSR outperforms AODV and DSDV 

protocols. As the number of nodes increases i.e. 12, 

24, 36, 48, 60 the packet delivery ratio in all 

protocols decreases. On demand protocol AODV 

performs particularly well, delivering around 95% 

of the data packets up to 48 nodes and as number of 

nodes becomes 60, AODV packet delivery ratio 

decreases steeply. 

 

Fig.1. Effect of node density on Packet Delivery 

Ratio.  

 

Fig.2. Road map used during simulation of mobility 

model. 

The packet delivery ratio decreases as the node 

density increases due to the increased collision 

caused by higher node density especially at the 

intersections. However, as node density increases 

connectivity increases, but it also increases the 

number of collisions and packet loss (in %) as 

shown in figure 3. OLSR has the lowest packet loss 

ratio. 

Fig.4 shows the variation of the average end to end 

delay (in sec.) by varying node density. Average 

end to end delay increases with increasing the 

number of nodes for all protocols. DSDV 

consistently presents the highest delay. But AODV 

has lowest end to end delay up to 48 number of 

nodes as node density becomes 60, AODV end to 

end delay goes around 2 sec. However, the delay of 

DSDV and OLSR is large because due to high 

mobility topology changes frequently which results 

in the increase number of exchange of routing 

tables and packets have to stay for more time in the 

buffers during transit. 
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Fig.3. Effect of node density on Packet Loss 

Ratio. 

 

AODV causes large delays at high node density as 

route failure causes redundant broadcasts without 

control due to packet collision which leads to 

broadcast storm problem. 

 

Fig.4. Effect of node density on End to End Delay. 

Fig. 5 shows Throughput (in Kbps) of protocols 

with varying number of nodes. The AODV has 

lowest throughput in comparison with all the other 

three protocols considered. Throughput of DSDV 

and OLSR is almost equal. However throughput of 

OLSR increases slightly with increase in node 

density. DSDV and OLSR shows higher throughput 

since their routing overhead is more. 

Conclusion 

In this paper, performance of three routing 

protocols AODV, DSDV and OLSR were evaluated 

for vehicular ad hoc networks by varying node 

density for TCP connection against various metrics. 

 

Fig.5. Effect of node density on Throughput. 

 SUMO tool has been used to generate realistic 

mobility patterns and protocols were simulated 

using the tool NS-3.19. The results show that on 

demand routing protocol AODV outperforms table 

driven routing protocols DSDV and OLSR in terms 

of packet delivery ratio and end-to-end delay. 

AODV also uses fewer resources than OLSR and 

DSDV, because the control messages size is kept 

small requiring less bandwidth for maintaining the 
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In this paper we propose a new system in the society using Radio frequency identification (RFID), Wi-Fi and arduino to move a

step towards the smart ration card system in India. In this each customer will be provided with a RFID tag which will contain the

details of the family members and the type of card and the amount of materials to be given to him will be displayed in the LCD.

To authenticate whether the customer is a valid customer an OTP will be sent to the customer using cloud computing, this OTP

the user will have to enter in the keypad and if the OTP matches the user Details will be shown in the LCD If no then the LCD

will display invalid user and the user will need show the card again in front of the RFID reader.

Keywords-RFID, Wi-Fi module, LCD, Arduino, Cloud computing, OTP                          

  

 Introduction

In India, ration card is the most important document

for each citizen, it plays a vital role in documentation

work for the citizen of India. Every identity proof is

issued based on this ration card. Ration card not only

is used as the identity or address proof but is also used

in fair price shops 

Ration card contains the details of the family members

their names and the residential address of the person

and the name of the head of the family. The type of

ration card is  decided based on their  family income

and the amount of grain, rice and oil are distributed

based on the type of card. Three card categories are

issued: extreme  poverty  level  (Antyodaya), below

poverty line (BPL), and above poverty line (APL). The

poverty  lines  are  regularly  defined  by  the Planning

Commission  of  India based  on  data  collection  and

analysis from various sources. 

The problem with current ration system is, most of the

fair price shops are not loyal to the government and

the customers, they sell the grain, rice and oil to the

other private shopkeepers for high price and show fake

record to the government. Since the ration card system

is not digitalized in India all the records are handled on

paper only. So, to avoid forgery of this current existing

system  we  have  planned  to  implement  a  system

completely digitalized. Here in place of the ration card

we  will  use  the  RFID  tag  which  will  be  used  to

identify  the  person’s  family details  and  the  type  of

card, we will create a database in cloud and program it

to interface it with the microcontroller as the person

arrives  at  the  fair  price  shop  the  customer  need  to

show his 

RFID tag to the vendor as soon as he shows the card in

front of the RFID reader the user will receive an OTP

sent  from cloud and the  user  will  need to  enter  the

OTP  in  the  keypad  and  the  microcontroller  will

authenticate  the  person  by comparing  the  OTP sent

and the number entered through keypad and if the user
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is an authenticated user the name of the person and the

amount  of  materials  and  the  type  of  card  will  be

displayed in the LCD. The specialty of the system is, it

will  have  a  centralized  system which  will  keep  the

record of the amount of material supplied to the fair

price shop and the amount of material distributed and

the  amount  of  material  remaining,  this  centralized

system will be accessible only to the government. 

Background and Literature review

Similar Projects

In this project it uses a RFID tag as a ration card which

contains  the  details  of  the  family members  and  the

type of card and the amount of ration materials to be

given to the customer from the fair price shop. As the

customer swipes the RFID card to the RFID reader,

Microcontroller  authenticates  from  the  database

whether the card is valid or invalid if the card is valid

it will display the customer details and the amount of

ration materials to be given to the customer.

This  smart  ration  card  is  free  from  theft  as  the

information  about  the  delivered  ration  will  be  send

directly  to  the  government  without  manual  feeding

using  Global  system  for  Mobile  Communication

(GSM) technique. [1]

 In this project it uses a Smart ration card i: e RFID

card as a Ration card and all the details regarding the

family  members  and  the  amount  of  materials  to  be

given to the, it uses a biometric system to authenticate

whether the card is a valid card or an invalid card and

the GSM technology is used to send SMS directly to

the  government.  This  smart  ration card is  free  from

theft  and  forgery  as  the  information  about  the

delivered ration will be sent directly to the government

and customer through SMS gateway. [2]

In  this  research  a  Radio  frequency  identification

technique  (RFID)  is  used  as  a  ration  card,  all  the

details  of  the  customer  are  stored  in  the

microcontroller provided by the government the user

just need to scan the tag to the RFID reader and the

display Device will display the type of card and the

amount of materials to be given to the customer as he

receives  the  materials,  Using  GSM  technique  the

message  is  sent  to  the  government  and  to  the

customers registered mobile number. This process is to

keep a transparency between the fair  price shop and

the government so that we can reduce the forgery. [3]

Arduino

     The Arduino MEGA ADK is a microcontroller

board based on the ATmega2560. It has a USB host

interface to connect with Android based phones, based

on the MAX3421e IC. It  has 54 digital  input/output

pins (of which 15 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. [2]. We chose

this board because of  its  robustness  and majority of

I/O pins.

Fig 1: Arduino Mega 2560 board
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B. RFID Technology

RFID  tags  can  be  either  passive,  active  or  battery-

assisted passive. An active tag has an on-board battery

and  periodically  transmits  its  ID  signal.  Tags  may

either  be  read-only,  having  a  factory-assigned serial

number that is used as a key into a database, or may be

read/write,  where object-specific  data can be written

into the tag by the system user.

Fig 2: Passive Radio frequency identification technique

(RFID) card

    Field programmable tags may be write-once, read-

multiple;  "blank"  tags  may  be  written  with  an

electronic  product  code by the  user.  [1]  We will  be

using a  passive RFID card so that  it  won’t  need an

external power supply.

 Amazon Web Server (AWS): 

     Amazon  Web  Services  provides  services  from

dozens of data centers spread across availability zones

(AZs)  in  regions  across  the  world.  More  than  100

services comprise the Amazon Web Services portfolio,

including those for compute, databases, infrastructure

management,  application  development  and  security.

Amazon  Simple  Storage  Service  (S3)  provides

scalable object storage for data backup, archival and

analytics. An IT professional stores data and files as

S3 objects -- which can range up to 5 GB -- inside S3

buckets to keep them organized. A business can save

money with S3 through its Infrequent Access storage

tier or use Amazon Glacier for long-term cold storage.

We’ll  create  our  database  using  Mongo  dB  using

JSON  language  and  then  upload  the  database  into

AWS  after  creating  an  instance  we  will  remotely

access it using Putty.

Proposed System

Block Diagram:

In this Block diagram the transmitting pin of the RFID

reader is connected to one of the receiving pins (RX0)

of the Arduino. One transmitting pin (TX1) and one

receiving pin (RX0) of the Arduino is connected to the

receiving pin and transmitting pin of the Wi-Fi shield

respectively.  Wi-Fi shield is  used for  connecting the

system to the AWS via internet. A 20x4 LCD display is

connected to the Arduino for displaying information. A

4x4 keyboard is connected to the Arduino for giving

input data when required. The Arduino requires 12V,

1A dc supply, so we are using a 12V, 1A dc adapter as

power supply. The RFID module also works on 12V,

1A  dc  power  supply.  Hence  another  12V,  1A  dc

adapter is connected to RFID module. The RFID tag is

used  as  a  ration  card.  Swiping  the  tag  through  the

RFID reader generates a 12-bit hex code.

  Fig 3: Block Diagram of smart ration card System
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Flow Chart: 

    From this  flowchart  the working can be clearly

explained the user just needs to Swipe the RFID tag to

the reader the microcontroller will fetch the 12 bit hex

code from the RFID tag and then it will check it in the

database if the card holder exist with the similar hex

code only then it will send the OTP to the customer in

his  registered  mobile  number  for  authentication  the

customer will need to enter the OTP and then it will

display the type of card and the ration materials to be

given to the customer, if the hex code is not present in

the database then it will show invalid user and then the

customer will need to swipe again, once the customer

receives the ration materials confirmation SMS will be

sent to the customer in his registered mobile number,

and the data will be stored in the database about the

customer that so and so materials have been delivered

to the customer with date.

Fig 4: Flow chart

 Results and Analysis

Fig 5: Access allowed for the registered User.

    The above figure shows that the access has been allowed

to  the  user  whose  RFID  card  hex  code  has  been

already stored in the database. 

Fig 6. Database Creation in Mongadb. The database has

been created in the Mongodb software using the JSON

Language.

Conclusion

In  this  project,  we  are  implementing a  smart  ration

card system which is easy to use and more secure than

the  current  system  it  will  reduce  the  forgery  and

fraudulent  in  the  current  system.  It  will  reduce  the

possibility  of  theft.  It  will  provide  an  accurate

information  about  the  ration  availability  to  the

consumer. The government will also keep the track of

the ration materials supplied to the vendor. However,
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this system has some drawback like network issues in

rural areas might cause a delay in delivering an OTP.

The implementation of the system is costly.

Future Work

Future scope of the project could be smart ration card

system can also include an automatic dispenser in it

which will be more secure against fraudulent with the

quantity.  Which will also reduce the man power and

will also be accurate in the amount of materials given

to the customer. We can add biometric system for more

secure authentication process.
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