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Abstract: Now-a-days a reliable voting system 1s needed for our society to
eliminate the fake voting and to improve flexibility, transparency, and reliability.
This paper presents a novel voting system by using QR code of Aadhaar card.
The Aadhaar QR code 1s decrypted by using binarization and Reed-Soloman
error correction. Based on the decrypted Aadhaar number in the QR code, 1t
provides a citizen’s name and fingerprint details in our database. This Aadhaar
voting system (AVS) accepts a citizen fingerprint. If the authentication is success,
then it allows the citizen to vote otherwise it does not allow the citizen to vote.
This paper provides three document files by using DIARY technique. First
document file provides voter’s name and voting time. Second document file
provides voter’s address and information. Third document provides mdividual
party votes and total number of votes. These three document files can be
generated and deleted by given specific password through special officer. This
AVS machine ON/OFF can be controlled by specific password through special
officer. By using this type of system, it will eliminate fake voting and provides
more transparency and reliability.

Keywords: Aadhaar card *Binarization, Reed-Soloman, errorcorrection Diary
technique Minutiae, Ridges Fingerprint

Introduction: So far in India two types of voting systems are used. First one is
ballet voting system and second one 1s Electronic voting machine (EVM). In
EVM voting system, the machine does not recognize the authorized person but
this 1s being done manually which can be overcome m this proposed Aadhaar
card Voting System (AVS). Nowadays, Aadhaar card utilization is increasing day
by day in India. Aadhaar card is used in electronic mobiles, money transactions,
to 1dentify the authorized person, etc. This paper develops a novel voting system
using Aadhaar card. Aadhaar card contains a citizen information, Aadhaar
number, QR code. In that, Aadhaar QR code contains a valid Aadhaar number.
By decoding the QR code, the Aadhaar number is obtained. The citizen
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mformation can be accessed by using the Aadhaar number. The citizen
mformation contains an iris data, fingerprint data, address, etc. Based on the
Aadhaar QR code, a virtual voting System using diary technique 1s developed.
The AVS allows the citizen Aadhaar QR code. The Aadhaar number 1s extracted
by the decoding of QR code. Extract the citizen information and fingerprint from
the database based on the Aadhaar number. Next AVS allows the citizen finger
print in run time. If database fingerprint and runtime fingerprint matches, then it
allows for voting, otherwise it does not accept the citizen to vote. The AVS
generates three document files. First document file contains the voter’s name and
voting time. Second document file contains complete voter information like
voter’s name, address, and voting time. Third document file produced by specific
officer with specific password. This file contains a data of the voter or individual
party data. It also provides the total number of votes and percentage of the voting.
Decoding the QR Code

This stage consists of several stages. First stage 1s 1dentifying the QR code from
the Aadhaar card. Second stage 1s finding the finder patterns and QR code
version. Third stage 1s 1dentifying the alignment pattern. Final stage 1s performing
the Reed- Solomon error correction for decoding the text in QR code (Fig. 1).
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Fig. 1 Block diagram of QR code decoding

Fig. 2 QR code image using binarization
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Identify the Appropriate Alignment Patterns

Low-resolution images and inappropriate binarization make the deformation of
alignment patterns. To find out the alignment patterns, first roughly locate and
extract one alignment pattern with specified radius by using finder patterns. This
alignment pattern can be taken as a sub-image. Next the need 1s to calculate the
connected component of black pixel and white pixel of the sub-image. The con-
nected component of black pixels and the connected component of white pixels
are shown i Fig. 4. For each connected component of black pixel Ci in Fig. 4b,
check its border pixels. If all border pixels are adjacent to the same connected
component of white pixel (j in Fig. 4c¢, then check all border pixels in

(. Once all border pixels in (§ are adjacent to the same black pixel connected
component Ck in Fig. 4b, these components possibly contain alignment pattern.
Finally, calculate the centroid Ci as the centroid of alignment pattern.
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Fig. 3 a Extracted image with radius = 30 pixels, b connected component of black
pixels, ¢ connected component of white pixels

2.2 Error Correction

This paper uses Reed-Soloman code for error correction. In this error

correction Peterson-Gorenstein-Zierler algorithm is used.
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Authentication of Fingerprint

In authentication of fingerprint, stored template fingerprint 1s compared with the
mput fingerprint. In authentication of fingerprint consists of two stages. First stage
1s minutiae extraction and second stage 1s minutiae matching (Fig. 5).

Minutiae Extraction

In this stage consists of two steps. First step 1s image enhancement and image
segmentation and second step is final extraction.

Image Enhancement and Segmentation

Image enhancement is used to improve the contrast of ridges and furrows in fin-
gerprint. It also connects the false break points of the ridges. Adaptive histogram
equalization technique and adaptive binarization method comes under the image
enhancement.

Final Minutiae Extraction

The final minutiae extraction consists of four operations. The four operations are
ridge thinning, minutiae marking, removal of false minutiae, and finally minutiae
representation.

Ridge Thinning: The ridge thinning process reduces the redundant pixels of
ridges. It 1s repeated until the obtained ridges are only one pixel wide. This can
be achieved by using the following MATLAB function.

Diary Technique

It 1s a command in MATLAB software. This function creates a word file with a
specific file name. It saves the word file to a particular path, specified in current
folder of the MATLAB. If you do not specify the file name to the word file then
MATLAB creates a file named as DIARY in the current folder. DIARY
command makes the word file to hold the output data. ‘Diary(‘filename’)’ writes
a copy of all subsequent keyboard inputs and the resulting output to the named
file where filename 1s the full path name or file name in the current MATLAB
folder but it does not hold the figure result.

Authentication

Authentication is a very important tool to every application. There are several
methods existing to provide the authentication. This paper provides the authenti-
cation through the password. This password system 1s used to keep the machine
ON, generate the voting information files, delete the voting information file, and
switch the machine OFF.

Results

The machine will be activated through the specific password. If password is
correct, 1t will show “WELCOME TO THE AADHAR

VOTING SYSTEM” and allows the voter to vote. The machine will ask for
Aadhaar card and scans it to generate the QR code.
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Machine performs QR decoding operation and shows the Aadhaar number.

Aadhaar number will be checked with database and will generate the citizen
fingerprint. It asks the runtime fingerprint and compares
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Fig. 12 Voling success

fingerprint. If it matches then it will show “AUTHENTICATION SUCCESS”
and allows the voter to vote. After voting it shows the status 1s shown in Fig. 12.
‘When the runtime fingerprint does not match with the database fingerprint, then
it shows the “AUTHENTICATION FAILED” and does not allow for voting.
Even if voted, it does not show the vote status. Result 1s shown in Fig.
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Fig. 13 Voting Failure
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Fig. 14 Voting file generation
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Conclusion

In this paper, it 1s effectively designed the QR decoding procedure and
developed fingerprint matching process to identify the authorized voter to allow
for voting. This paper also developed the method to generate the voting
files through  password which 1ncreases reliability and transparency.
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