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Abstract— Past experience of electoral process enforced us to 

focus on the use of latest technology in E-voting process. The 

current voting mechanism has many security problems, and it 

is very difficult to prove even simple security aspects about 

them. This project implements a new voting process which 

makes use of Raspberry Pi to improve reliability and security 

over currently used systems. This system employs fingerprint 

sensor as biometric identifiers to gain authenticity. 

AADHAAR card details of all the voters in the country will 

be maintained as a central database by the government. This 

data is verified at the time of a voting process. Usage of 

Raspberry Pi will be advantageous for webcasting the 

complete voting process, real-time display of polling 

percentage and post-voting delivery of SMS on registered 

mobile number etc. This will increase reliability and improve 

the consistency of the Voting Machine. Authenticity and 

minimum usage of manpower are achieved at a cheaper cost 

and simpler process with this Raspberry Pi and its 

peripherals. 
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I. INTRODUCTION 

India is one of the world's largest democracies with a 

community of 1.1 billion; India has an electorate of 714 

million persons over 828 thousand polling stations, 1.37 

million voting machines and 5.5 million polling officials’ 

cover 543 parliamentary constituencies. 

Elections are the process which decides the fate of a 

nation. Elections are a transformative tool for democratic 

governance. They are the means through which people voice 

their preferences and choose their representatives. Elections 

are unique. They change the fate of nations, influence 

participation and activism in politics, and deeply affect the 

lives and attitudes of citizens. Society deems the voting 

process so important that it must be 100 percent reliable. Each 

vote is part of a larger process that stretches before, during 

and after an election: the Electoral Cycle. At present in most 

of the countries, election processes comprises of paper ballot 

system/ digital recording electronic systems/even online 

voting system. 

It has always been an arduous task for the election 

commission to conduct free and fair polls in our country, the 

largest democracy in the world. Corers of rupees have been 

spent on this to make sure that the elections are riot-free. This 

project aims to present a new voting system employing 

biometrics in order to avoid rigging and to enhance the 

accuracy and speed of the process. This system used thumb 

impression for voter identification as we know that thumb 

impression of every human being has a unique pattern. 

II. LITERATURE SURVEY 

A. Old Traditional Voting System 

1) Paper Ballot 

In the old system of voting, votes are cast by ballot paper. 

After entering the polling station, the officer checks identity 

proof (election ID card) of voters and allocated a ballot paper 

to a voter. The voter votes by marking the ballot paper with 

candidates name and symbol by rubber stamp, inside a voting 

compartment in the polling station. Then voter folds the ballot 

paper and inserts it in a ballot box. 

(Slight) improvements are made. 

2) Lever Machines 

Introduced in the 1890's many states adopted this mechanized 

voting system. Each candidate and ballot issue is assigned to 

a particular level. To start the vote session, a voter pulls a 

separate lever that closes a privacy curtain. The voter then 

pulls smaller levers corresponding to their vote selections. 

The machine records each vote as well as how many votes 

were cast on each lever machine. Once a voter is done 

selecting their choices, they reopen the privacy curtain and 

the vote levers return to their original positions. These 

machines were used in some locations as recently as 2010 and 

are still in use by certain municipalities today. 

3) Punch Cards 

Originally designed to tabulate statistics; the punch card 

voting system consists of a card attached to a small, sturdy 

board. Voters punch holes with a provided stylus either next 

to their vote selection or next to a number that corresponds to 

their vote choice. After voting, each voter can place their 

ballot into a secure ballot box or feed it through an in-precinct 

tabulation device. The two types of punch card systems were 

the Votomatic, which had numbers listed on the ballot instead 

of candidates (the corresponding candidates and ballot issues 

appeared elsewhere in the voting booth), and the Data vote. 

B. Existing Voting System 

In India first election using electronic voting was held from 

April 20 to May 10, 2004. The legal approval in the year 1989 

to allow the use of Electronic Voting Machines, they have 

been used in many state-level elections but were never used 

for an entire general election before this. Electronic Voting 

Machines were prepared by Electronics Corporation of India 

and Bharat Electronics. The Electronic Voting Machine has 

mainly two units, one for control by the polling officers and 

the other for the uses of voters to cast their vote. The balloting 

unit requires voters to press the button next to the candidate's 

name and symbol and the control unit registered the vote. A 

light next to the button glow and a short beep sound follows 

indicates the vote has been registered. The polling personal 

then take the necessary step to enable the next voter to cast 

their vote. The Electronic Voting Machine comes in a 

reusable carry pack and can operate on a battery power source 

in remote areas. According to Election authorities, each EVM 
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can record five votes' minute or nearly 3,000 votes in a 

polling day. [2] 

People do not vote because of them away from their 

home constituency on the Election Day: 

Most of the people between age group 18-25 are 

studying in their college. If their college is far away, nobody 

would want to spend thousands of rupees and 2-3 days of 

travel to cast a single vote. Similarly, many of the people 

between age group 25-40 are working in places thousands of 

kilometers from their home like Bangalore, Chennai, 

Mumbai, and Delhi etc. from where they are not able to come 

home on Holi, Diwali. How can we expect they come and cast 

a vote? And that’s why the voting percentage is low. 

III. HARDWARE 

A. Raspberry Pi 

 
Fig. 1: Raspberry Pi Module 

Raspberry Pi [7] is a credit card sized single board computer. 

This board is cost effective when compared to an actual 

computer. This board uses power rating of 5V, 700mA and it 

weighs not more than 50g. This board is like a computer in 

your pocket. This board being small in size gives advantages 

of ease in carrying, installation in any place. This board 

contains many features like camera connector, Ethernet port, 

GPIO pins for interfacing sensors and switches, USB ports to 

connect to external devices(like keyboard, mouse, Wi-Fi 

adapter etc.,), HDMI port to interface to monitors (like LCD 

screens, projectors, TVs etc.) and an audio jack also available. 

By all these embedded on a single board, Raspberry Pi is not 

just limited to single use, it can be of wide use according to 

the application. Using Raspberry Pi multiple programs can be 

run at a time. Raspberry Pi board comes in three models A, 

B, B+. Raspberry Pi B+ model is used in this system. This 

model board comes with 512 MB RAM. It runs on ARM11 

processor typically operates at a 700MHz frequency. This 

model supports Linux based operating systems like Raspbian, 

Pidora, and Raspbmc etc. Latest model Raspberry Pi2 is 

released with 1GB RAM and it is going to support 

Windows10 operating system as well. With all these features, 

Raspberry Pi is not just limited to single use, it can be of wide 

use according to the application. 

B. Arduino 

 
Fig. 2: Arduino Uno Module 

The Arduino Uno is a microcontroller board based on the 

ATmega328 (datasheet). It has 14 digital input/output pins (of 

which 6 can be used as PWM outputs), 6 analog inputs, a 16 

MHz ceramic resonator, a USB connection, a power jack, an 

ICSP header, and a reset button. It contains everything needed 

to support the microcontroller; simply connect it to a 

computer with a USB cable or power it with an AC-to-DC 

adapter or battery to get started. Arduino board designs use a 

variety of microprocessors and controllers. The boards are 

equipped with sets of digital and analog input/output (I/O) 

pins that may be interfaced to various expansion boards or 

Breadboards and other circuits. The boards feature serial 

communications interfaces, including USB on some models, 

which are also used for loading programs from personal 

computers. The microcontrollers are typically programmed 

using a dialect of features from the programming languages 

C and C++. In addition to using traditional compiler tool 

chains, the Arduino project provides an integrated 

development environment (IDE) based on the Processing 

language project. 

C. Fingerprint Scanner 

A fingerprint scanner is a type of technology that identifies 

and authenticates the fingerprints of an individual in order to 

grant or deny access to a computer system or a physical 

facility. 

It is used for biometric security technology that 

utilizes the combination of hardware and software techniques 

to identify the fingerprint scans of an individual. A fingerprint 

scanner typically works by first recording fingerprint scans of 

all authorized individuals for a particular system or facility. 

These scans are saved within a database. The user requiring 

access puts their finger on a hardware scanner, which scans 

and copies the input from the individual and looks for any 

similarity within the already-stored scans. If there is a 

positive match, the individual is granted access. Fingerprint 

scanners most commonly use an individual's thumbprint as 

identification. 

IV. SYSTEM DESIGN 

There are many other electronic components used in a voting 

machine in several countries. This voting system uses 

raspberry pi and Arduino to make the system more secure, 

riot-free. It has always been an arduous task for the election 

commission to conduct free and fair polls in our country, the 

largest democracy in the world. Corers of rupees have been 

spent on this to make sure that the elections are riot-free. But, 
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now- a -days it has become common for some forces to 

indulge in rigging which may eventually lead to a result 

contrary to the actual verdict given by the people. 

This paper aims to present a new voting system 

employing biometrics in order to avoid rigging and to 

enhance the accuracy and speed of the process. The system 

uses thumb impression for voter identification as we know 

that the thumb impression of every human being has a unique 

pattern. Thus it would have an edge over the present day 

voting systems. 

As a pre-poll procedure, a database consisting of the 

thumb impressions of all the eligible voters in a constituency 

is created. During elections, the thumb impression of a voter 

is entered as input to the system. This is then compared with 

the available records in the database. If the particular pattern 

matches with anyone in the available record, access to cast a 

vote is granted. But in case the pattern doesn't match with the 

records of the database or in case of repetition, access to cast 

a vote is denied or the vote gets rejected. Also, the police 

station nearby to the election poll booth is informed about the 

identity of the imposter. 

There will be two systems. One of the systems 

which are made up of using fingerprint scanner interfaced 

with raspberry pi. Another system is actually voting machine 

using Arduino Uno. 

A. Authentication Process 

For authentication process, Biometrics is the identification of 

an individual using a distinctive aspect of their biology [7], 

such as fingerprint or iris scan. This information can never be 

the same for two individuals. The Aadhaar scheme requires 

every citizen of the country to register biometric data along 

with other demographics. Fingerprint scanners are probably 

the most commonly used biometric system. A fingerprint of 

two humans can never be the same; it is unique to every 

person. Fingerprints of all ten fingers of the citizen are 

registered in the database. 

B. Voting Machine 

 
Fig. 1: Voting Machine using Arduino 

This Voting Machine has used four push buttons for four 

different candidates. We can increase the number of the 

candidate but for better understanding, we have limited it to 

four. When any voter press any of four buttons then 

respecting voting value will increment by one each time. 

After the whole voting, we will press result button to see the 

results. As the "result" button is pressed, Arduino calculates 

the total votes of each candidate and show it on LCD display. 

C. Database Management 

The database is referred to data of voters. "Central database" 

maintains details of all the voters residing in the country. 

Details comprise of particular voter’s unique ID to identify, 

personal details, photographs and most importantly biometric 

details of the voter. These details are in general not revealed 

to any other organization and so these are maintained in 

additional servers with promising security. This data is used 

for matching of the voters’ details at the time of verification 

process. Apart from this database, at each polling station and 

district or zone level, a “local database” is maintained which 

gives his or her unique ID and personal details only for 

reference. This local database need not contain any 

confidential information like biometrics. These are the two 

main databases from which we collect information and the 

prime deciding factor for the voter whether eligible to vote or 

not. 

V. CONCLUSION & FUTURE SCOPE 

This paper proposed a voting system which is more efficient 

than previous systems. This system prohibits the access for 

unauthorized voters that means prone to fraud of multiple 

votes by same person and helps us to make election process 

easy for voters and those who are conducting. This system 

boosts the security, transparency and reliability of election. I 

aimed at extending this system to an advanced model in 

future in such a way to maximize the polling percentage. The 

people who work in distant places from home towns are the 

ones who may not use their right to vote. If these people cast 

their vote that can drastically change the result. We thought 

of designing this system so that any voter can utilize his/her 

vote from any workplace. 
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