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Abstract

Manual attendance system is one of time-consuming process and the human error remains.
There are many methods available for attendance system like fingerprint and face recognition.
The most effective method of attendance system is based facial recognition and iris-based
attendance system. We have developed an iris-based attendance system in which the live camera
takes the picture of user eye, recognize it and mark its attendance and save it in CSV file. Our
project consists of automatic mail sending, which send the email while click the email tab when
attendance is done. The whole system of this project is based on Raspberry pi based single board

computer and raspberry pi camera.
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Chapter 1

1. Introduction

1.1 Background

Many attendance systems are available, RFID based attendance system was
the most prominent and old system which were used for attendance and also used for
security system. The drawback of RFID based attendance system is that it can be lost

and also mis used. This system is not secure and reliable.

f 0 44
© 1921681 8/fidattendance) (@}

WiFi Router

Computer Server

Figure 1 RFID based Attendance system

Biometric attendance system is also well known and prominent system in which
fingerprints are used, but the drawback of this attendance system is that it can not be
used for those who are disable like the peoples have no arms, no hand or having no
fingers. This system also has limitations. This system is dedicated but there is difficult

process to enroll and delete the peoples in this attendance system.
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Figure 2 Fingerprint based attendance system

The new method of attendance system is based on IRIS, this method is more accurate
and has a very less limitations, the only limitation in this system is that a person has
no eyes and, very small number of peoples are those have no eyes. In iris-based
attendance system, there are many algorithms available to recognize the IRIS, but the
most easy and useful algorithm is voila jones which results are less accurate but it can

run on any Raspberry pi-based board.

The most prominent algorithm is tensor flow which is more advance and accurate.
This algorithm required much computational power and heavy processor. We have
used Raspberry pi-based operating system which has a processor of 1.2GHz and the
RAM of 1GB. In which the tensor flow can run around 1 FPS, or stream the video on

1 or 1.5 frame per second.
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Figure 3 IRIS based attendance system with data base in computer

The figure explains the IRIS based attendance system in which the complete
computer system is involved and it is not portable. We required a portable attendance

system so that we consider the raspberry pi and Raspberry pi camera.
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1.2 Problem: IRIS based attendance system

Need of efficient accurate, and error free attendance system in which there is
less time consuming and accurate attendance system. IRIS and face based attendance
system was proposed and implementation of eye retina based attendance system is

designed.

1.3 Thesis Statement

The basic idea of this thesis is the attendance system based on IRIS along with
automatic email sending. The system is based on Raspberry pi based single board
computer and pi camera which require less power and is of portable which can
operate on 5 V and it can also operate on battery or power bank.

1.4 Approach

In the process of designing attendance system, we have selected the hardware
and its accessories for image processing, In image processing we have installed

OpenCV library for algorithms implementation.
1.5 Potential Impact

This attendance system creates a major impact on reliable attendance system
in which there is less chance of human error. This system is low cost, low power and

portable.
1.6 Organization

This thesis has been organized in five chapters. First chapter is the
introductory chapter as introduces the topic of the thesis and includes the main idea
behind the research. Second Chapter gives a brief overview of the literature review
performed in order to point out the previous work on this topic The third chapter is
based on the detailed study of proposed algorithm and hardware. Fourth chapter of
the thesis concludes our thesis with the analysis of the system and the conclusions of

the experiments.
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Chapter 2

2. Literature Review

In manual attendance system there are many problems like, human error, proxy based
attendance. The manual attendance system effects the industry outcomes., because of
the laziness of employee and time commitment issue. Iris recognition is one of the

most authentic, reliable and accurate method for attendance system.

Pupil

Ins Cornea

Posterior chamber
S /Antenorc:arr:ber
Zonular aqueous humour)
fibres
Ciliary muscle

Suspensory
ligament

Retina
~

Choroid Vitreous
Sclera humour

Hyaloid
canal

Optic disc —

Optic nerve —__ Fovea

~——Rotinal
(7) blood vessels

m o 6 @« 6 6
Human eye, where (1) is sclera, (2) iris, Anatomy of frontal image of the eye.

(3) pupil, (5, 6) eyelashes And (4,7) eyelids.
Figure 4 detailed Structure of Eye
The above figure explains the human eye classification in which seven parts has been

highlighted [1]. In this paper the author used the approach of feature extraction. The

process includes taking image, feature extraction and classification.

9
IRIS BASED ATTENDANCE MANAGEMENT SYSTEM



Project Country Enroliments Purpose
>200 million National identity number for financial aids,
UIDAI Aadhaar India
(2012) governance, etc. {20]
o ) >2 million Refugee registration for aid (assistance
UNHCR Repatriation Afghanistan
(2008) package, food, etc.) [21]
>1.5 million Expellees tracking and border control in the
UAE Border control UAE . i
(2008) United Arab Emirates [18]
>175 thousand Frequent traveler border crossing at major
TSA CLEAR us
(2008) US airports [17]
. . >150 thousand Security solution at 29 Canadian airports
National Airport Sec. Canada
(2010) [16]
RS UK >100 thousand Heathrow, Manchester, Birmingham and
(2009) Gatwick airports border control [14]
>100 thousand .
NEXUS US, Canada Frequent traveler border-crossing [22]
(2006)
. >35 thousand .
York County Prison us Inmates registration [16]
(2012)
- >30 thousand Frequent traveler border control at Schiphol
Privium Netherlands . .
(2009) airport using smartcard [15]

The above table explains the history of public deployment project of iris recognition
system.

The author implements the iris recognition using MATLAB by taking input image,
train them and then test the code using real image. In this paper no webcam is used for
real time image.[2]. The process is to take the image, extract features, train the data
and test the final code.

In this paper the author used both the approaches face and iris-based recognition
system in which face is recognized and iris also used for recognition. The two steps
have been used for final decision. First the system take images of face and eye, train
them and generate one training file from the images, the training file generated in the
form of .yml. After training the testing data is used [3].

The author used RCNN based iris recognition system in which the author first develop
the algorithm and take the pretrained data set from website and used that data to
recognize the iris. After that the author develop the customized data set and test the
real time code using images. The limitation if this developed system is that a high
speed and accurate pixel camera is required [4].

The author develop the iris recognition system using MATLAB and test the result, the
limitation of this system is very slow and its very difficult to implement the system in
real time, because MATLAB create a lot of hardware delay [6].
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Figure 5 Experimental setup used by author

In the above figure the author arrange a complete setup of iris recognition system in
which two camera’s are used and NIR lights are also used[9].

The author used Fast RCNN based iris recognition system in which the author first
develop the algorithm and take the pretrained data set from website and used that data
to recognize the iris. After that the author develop the customized data set and test the
real time code using images. The limitation if this developed system is that a high
speed and accurate pixel camera is required [5].

Most of the iris acquisition system are based on NIR based this image acquired using

LG2200 sensor which is near infrared.

v

Figure 6 good quality EYE image

This image is successfully recognized using near infrared sensor.
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Figure 7 Complete Internal Structure of IRIS

The correct Iris recognition image is shown above in which each segment is clearly

defined.
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Chapter 3
3. Implementation

In 1993 Doughman proposed the complete iris recognition system first time, and most of the iris

recognition systems are working on same principle. We have equation (1) as following.

max

ryXg. Yo

d I(x, y)
*— —7d
Co (J’) or iv‘ﬂa-‘"ﬂ 27ar ’

In above equation (1) represent the original iris image, G represents the gaussian filter and sigma

represents the standard deviation. We have equation (ii) as,

I/ [x[r, 9), y(r, 9)) — 1 (r,6')

Where r represents the range from [0,1] and theta represent the angle between [0,2pi], where y

represents the combination of pupil’s points.

x(r,fl‘)z (1 — r)xp (6)+ rX; (6)

y(r.8)=(01-r)y,(6)+ry,(0)

The normalized iris image has many benefits like it can be easily compared.

upper eyelid lower eyelid

Figure 8 Iris Image detail with Mathematics

The above image shows the detail of iris recognition system in which complete detail with

parameters are shown.

13
IRIS BASED ATTENDANCE MANAGEMENT SYSTEM



(b)

Iris texture

(c) (d)

Figure 9 Detailed Eye structure

In iris recognition system there is a big concern of camera image quality and also the image

quality of iris image, the feature extraction required high resolution image.

Sequence of periocullar images of a given person

f \
rx -r:n‘ r;..‘
Segmentation &
l, Normalization l, l
Normalized iris image |G [~ —— ] [ —e— )
Normalized mask | =" | ] o ] Size: 64x512
Local quality computation i H e
on normalized image Interpolation l
-""' ’ e Sty T psie
128x1024

T Fused image

Figure 10 iris recognition process step by step
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The above picture shows the fusion process of local quality-based images. There are three steps
of this method in which first we take the periocular image of a person iris. The second step is to
normalize the iris image. The last step is to quality computation on normalized image.

F
Z I'(x,y)-M'(x,y)- Q'

i=l

I(X., }!)ﬁt.$(‘{f =
M (x,y) Q'
i=l

In fusion process, the reconstructed image is obtained by using the above equation.

Periocularimages

l Set of sub-images with
( good quality texture
Iris segmentation and mask
gener.‘i:tion
. n [ GMM learning phase
Normalization

h 4

—> | Estimation of the local quality matrices

v v

Interpolation

b }

[ Reconstruction of the image [ Simple average

and the mask

|

[ Encoding ]
| v
Final mask Fused irisCode Final local quality matrix

Figure 11 Flow diagram of IRIS recognition
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3.1 Iris Recognition Process

The IRIS recognition consists of following major parts which are as follows.
e Iris Segmentation

e Normalization

e Feature extraction

e Template Matching
3.1.1 Iris Segmentation

The image has extra information available; we need to remove the noise. The image
segmentation process convert the image into binary to indicate that which segment

belong to iris texture and which belong to extra noise.
3.1.2 Normalization

In normalization process the iris image is mapped into size invariant band called

normalized iris image.
3.1.3 Feature Extraction
In this process the aim is to extract the texture characteristic of given iris image.
3.1.4 Template Matching

It is the final stage, this system decides whether the template belong to same iris or

not. At this end the matching and dissimilarity score is calculated.

16
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(a) (b)

00110101010101011110001100011000110011001
00110111001010101111111001111011000011000

(d)

Figure 12 Iris Image processing detail

The above figure shows the four stages of image, first one shows the image segmentation,
the second one shows the iris mask, the third one image shows the normalized iris image

and the last one shows the binary image values.
3.2  Hardware Design

We have developed a portable iris recognition system in which the system
hardware components are required which are of low power and can easily be operate on

12V battery or power bank.
The components required for the development of hardware is are as follows

e Raspberry Pi 3 B+

e Raspberry Pi Camera
e DC gear motor

e Motor driver circuit
e Power Bank

e LCD

17
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e Keyboard.
3.2.1 Raspberry Pi 3 B+

We have used Raspberry pi 3 B+ as the main processing unit which can easily
operate on 5V power bank and consume less power. Although it has multiple variants
available but Raspberry Pi 3 B+ is compatible to our purpose offering 1.2 GHz
quadcore processor, built in Wi-Fi, Bluetooth, audio jack and 10 lines for different
sensors interfacing. Furthermore its camera slot interfaces pi camera with raspberry.

Webcam can also be interfaced with board through any of the USB port available .

Rospberry Pi-3 Medel B¢ -
(© Respberry Pi 2011

Figure 13 Raspberry Pi 3 B+

Raspberry Pi 3 B+ in above diagram has built in full HDNI port for display, along with
all other built in accessories similar to a single computer board. Moreover we can install
any software in it by using terminal (command prompt).
3.2.2 Key Board

Keyboard basically serve as main part of raspberry pi to select the program, to

display the figures and videos.

18
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Figure 14 Keyboard used for Raspberry Pi

So prefer normal keyboard for proving input to the software.
3.2.3 LCD Screen

Utility of LCD screen is for the display of information and to give certain
commands to raspberry pi, Here we preferred HDMI based LCD by utilizing built in
HDMI port of raspberry pi.

Figure 15 HDMI LCD SCREEN for Raspberry Pi
This screen is based on HDMI and is used to display the complete information of

raspberry pi.
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3.2.4 DC gear motor

We have designed one barrier which consist of one DC gear motor for opening
and closing the barrier. This system. The dc gear motor is of 12V and 200mA. Which is
controlled by Raspberry pi.

Figure 16 DC Gear Motor

3.2.5 DC gear motor interface with Raspberry pi

For barrier control we have used dc gear motor and the dc gear motor is

controlled by raspberry pi in forward as well as reverse direction.
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Figure 17 Interfacing of DC gear motor With Raspberry pi
3.2.6 Raspberry pi
We have used raspberry pi camera of 5MP which is used for taking real time
images.
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Figure 18 Raspberry Pi Camera

Raspberry pi has its own camera which can be directly interfaced with raspberry pi.

3.3 Image processing

For image processing we have used open CV library which is a very power full library
used for the execution of image processing codes.

Before installation of OpenCV we prepare the system using following command

sudo apt-get -y purge wolfram-engine
sudo apt-get -y purge libreoffice*
sudo apt-get -y clean

sudo apt-get -y autoremove

First of all, we clean the build directory using following command in these command we use
sudo which is used to run the command as an administrator

# Clean build directories

rm -rf opencv/build

rm -rf opencv_contrib/build

After cleaning the build directory, we make new installation directory
mkdir installation

mkdir installation/OpenCV-"$cvVersion"

For updating the package, we use following commands

sudo apt -y update

sudo apt -y upgrade

Before installation of open CV some libraries are required to install which are pre requisite of
this library

22
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sudo apt-get -y remove x264 libx264-dev

## Install dependencies

sudo apt-get -y install build-essential checkinstall cmake pkg-config yasm
sudo apt-get -y install git gfortran

sudo apt-get -y install libjpeg8-dev libjasper-dev libpngl2-dev

sudo apt-get -y install libtiff5-dev
sudo apt-get -y install libtiff-dev

sudo apt-get -y install libavcodec-dev libavformat-dev libswscale-dev
libdc1394-22-dev

sudo apt-get -y install libxine2-dev libv4l-dev

cd Jusr/include/linux

sudo 1n -s -f ../libv4ll-videodev.h videodev.h

cd $cwd

The above libraries include the images, videos and codec libraries

sudo apt-get -y install libgstreamer®.10-dev libgstreamer-plugins-base®.1@-dev
sudo apt-get -y install libgtk2.@-dev libtbb-dev gqt5-default

sudo apt-get -y install libatlas-base-dev

sudo apt-get -y install libmp3lame-dev libtheora-dev

sudo apt-get -y install libvorbis-dev libxvidcore-dev libx264-dev

sudo apt-get -y install libopencore-amrnb-dev libopencore-amrwb-dev

sudo apt-get -y install libavresample-dev

sudo apt-get -y install x264 v4l-utils

These libraries and plugins are required for the installation of OpenCV.

sudo apt-get -y install python3-dev python3-pip
sudo -H pip3 install -U pip numpy
sudo apt-get -y install python3-testresources

In raspberry there are built in installed software are python 2 and python 3

NumPy library is required for image processing

cd $cwd

# Install virtual environment

python3 -m venv OpenCV-"$cvVersion"-py3

echo "# Virtual Environment Wrapper" >> ~/.bashrc

echo "alias workoncv-$cvVersion=\"source $cwd/OpenCV-$cvVersion-
py3/bin/activate\"" >> ~/.bashrc

source "$cwd"/OpenCV-"$cvVersion"-py3/bin/activate

HERHERAHARHESR

The above commands are used for creating virtual environment
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git clone htips:/github.com/opencv/opencv.git

cd opencv
git checkout $cvVersion
cd ..

git clone https:/github.com/opencv/opency_contrib.git
cd opencv_contrib

git checkout $cvVersion
cd

These commands are used for downloading the opencv from github using git command

@® @ pi@raspberrypi: ~/opencv/build

OpenCV modules:

To be built: aruco bgsegm bioinspired calib3d ccalib core
datasets dnn dnn_objdetect dpm face features2d flann freetype fuzzy gapi hfs hi
ghgui img_hash imgcodecs imgproc java_bindings_generator line_descriptor ml objd
etect optflow phase_unwrapping photo plot python2 python3 python_bindings_genera
tor reg rgbd saliency shape stereo stitching structured_light superres surface_m
atching text tracking ts video videoio videostab xfeatures2d ximgproc xobjdetect

xphoto

Disabled: world

Disabled by dependency: -

Unavailable: cnn_3dobj cudaarithm cudabgsegm cudacodec cu
dafeatures2d cudafilters cudaimgproc cudalegacy cudaobjdetect cudaoptflow cudast
ereo cudawarping cudev cvv hdf java js matlab ovis sfm viz
-- Applications: perf_tests apps

- Documentation: NO

Non-free algorithms: YE

GUI:

GTK+: YES (ver 3.22.11)
GThread : YES (ver 2.50.3)
GtkGLExt: NO

VTK support: NO

Media I/0:

Figure 19 OpenCV installation Process
cd opencv

mkdir build
cd build

Here we create the build directory for OpenCV installation
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cmake -D CMAKE_BUILD_TYPE=RELEASE \
-D CMAKE_INSTALL_PREFIX=$cwd/installation/OpenCV-"$cvVersion" \
-D INSTALL_C_EXAMPLES=ON \
-D INSTALL_PYTHON_EXAMPLES=0N \
-D WITH_TBB=ON \
-D WITH_V4L=0N \
-D OPENCV_PYTHON3_INSTALL_PATH=$cwd/OpenCV-$cvVersion-
py3/lib/python3.5/site-packages \
-D WITH_QT=ON \
-D WITH_OPENGL=ON \
-D OPENCV_EXTRA_MODULES_PATH=../../opencv_contrib/modules \
-D BUILD_EXAMPLES=ON ..

@ @® pi@raspberrypi: ~

Python 3:
Interpreter: i bin/python3 (ver 3.5.3)

L1brg ib/arm-1inux-agnueabihf/libpython3.5m.so (ver 3.5.3)
/home/pi ib/python3.5/site-packages/numpy/c

ore/include (ver 1.15.0)
packages path: 1ib/python3.5/site-packages

Python (for build): /usr/bin/python2.7

Java:
ant: NO
JNI: NO
Java wrappers: NO
Java tests: NO

Matlab: NO

Install to: /usr/local
-- Configuring done
-- Generating done

-- Build files have been written to: /home/pi/opencv/build

(ev)

Figure 20 Build Open CV process
Here we check the status of installed libraries
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. @ pi@raspberrypi: ~

[100%] Building CXX object modules/python2/(MakeFiles/opencv_python2.dir/__/src2/cv2.cpp.o

[100%] Building CXX object modules/ximgproc/(MakeFiles/opencv_perf_ximgproc.dir/perf/perf_rollin

g_guidance_filter.cpp.o

[100%] Building CXX object modules/optflow/(MakeFiles/opencv_perf_optflow.dir/perf/perf_variatio

nal_refinement.cpp.o

Scanning dependencies of target opencv_python3

[100%] Building CXX object modules/python3/(MakeFiles/opencv_python3.dir/__/src2/cv2.cpp.o

[100%] Building CXX object modules/ximgproc/(MakeFiles/opencv_perf_ximgproc.dir/perf/perf_weight

ed_median_filter.cpp.o

[100%] Linking CXX executable ../../bin/opencv_perf_optflow

[100%] Built target opencv_perf_optflow

[100%] Building CXX object modules/ximgproc/(MakeFiles/opencv_perf_ximgproc.dir/perf/pref_joint_

bilateral_filter.cpp.o

[100%] Linking CXX executable ../../bin/opencv_perf_ximgproc

[100%] Built target opencv_perf_ximgproc

[100%] Linking CXX shared module ../../lib/cv2.so

[100%] Built target opencv_python2

[100%] Linking CXX shared module ../../lib/python3/cv2.cpython-35m-arm-1linux-gnueabihf.so

[100%] Built target opencv_python3
H sudo make install

Built target gen-pkgconfig
Built target libwebp
Built target libjasper
Built target IlmImf

Built target libprotobuf

Figure 21 Dependencies Installation Process

Make is used to compile the open CV library and after compilation we installed it in Raspberry

pi.
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@ @ pi@raspberrypi: ~

Python 3:
Interpreter: i bin/python3 (ver 3.5.3)

L1bra i bihf/1libpython3.5m.so (ver 3.5.3)
-- m i ib/python3.5/site-packages/numpy/c
ore/include (ver 1.15.0)

packages path: 1ib/python3.5/site-packages

Python (for build): /usr/bin/python2.7

Java:
ant:
JNI:
Java wrappers:
Java tests:

Matlab:
Install to:
-- Configuring done

-- Generating done
-- Build files have been written to: /home/pi/opencv/build

(ev)

Figure 22 Testing open CV

3.4 Image Processing detail

We have used OpenCV library for image processing, this library can be used for both

python and C++. We have installed the dependencies required for image processing.
import numpy as np

In python we used import for including the libraries, NumPy is a library used for image
processing.

import cw2

Cv2 is an open CV library used for image processing

We have used voila jones algorithm for iris recognition, voila jones is an algorithm used for vast

recognition-based applications.

eye cascade = cv2.CascadeClassifier('haarcascade righteye 2splits.xml')
The voila jones algorithm is also called Haar cascade in which many trained data sets are
available and is of light weight which can easily run-on raspberry pi. In above line we include

the classifier for eyes ratina.
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cap = cv2.VideoCapture(@)

Most of the peoples done their work on image based, because for iris recognition we need a high-
end camera. Here we for video streaming we used normal raspberry pi camera, and initialize it
using cv2.videocapture.

For forever loop we used while (1), which run the program infinite times.

ret, img = cap.read()

Here we read the image from camera.

gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)

We need to convert the color image to gray scale for the minimization of processing. Gray scale

image required less pixels than the 24-bit color image.

eyes = eye cascade.detectMultiScale(gray)

Here we create the object of eyes which used to detect eye from gray scale image.

for (ex,ey,ew,eh) in eyes:
cv2.rectangle(img, (ex,ey), (ex+ew,ey+eh), (0,255,0),2)
roi gray? = gray|[ey:ey+eh, ex:extew]
roi_color2 = img[ey:ey+eh, ex:ex+ew]
circles = cv2.HoughCircles(roi_gray2,cv2.HOUGH GRADIENT,1,20,paraml=58,param2=3@,minRadius=0,maxRadius=0)
try:
for i in circles[e,:]
# draw the outer circle
cv2.circle(roi_color2,(i[e],i[1]),1i[2],(255,255,255),2)
print("drawing circle™)
# draw the center of the circle
cv2.circle(roi color2,(i[e],i[1]),2,(255,255,255),3)
except Exception as e:
print e

Here we detect eye retina and place circles across retina.
cv2.imshow('img',img)

k = cv2.waitKey(30) & @xff

Here we show the preview video.

cap.release()
cv2.destroyAllWindows ()

Here the above code destroys all windows.

for contour in contours:
area = cv2.contourArea(contour)
rect = cv2.boundingRect(contour)
X, Y, W, h = rect
radius = .15 * (w + h)

area_condition = (10@ <= area <= 200)

symmetry_condition = (abs(1 - float(w)/float(h)) <= 0.2)

fill condition = (abs(1 - (area / (math.pi * math.pow(radius, 2.8)))) <= 0.4)

cv2.circle(frame, (int(x_eye + x + radius), int(y_eye + y + radius)), int(1.3 * radius), (e, 180, @), -1)

The above code is used to detect contour of eye image and circles shown on pupils.
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cv2.imshow("Pupil Detector', frame)
c = cv2.waitKey(1)

The above code shows the pupil detector display.

Figure 23 Test Image of IRIS detection
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Chapter 4

4.1 Results and Discussion

The results of this project is obtained from different algorithms like first we use canny edge

detection, the canny edge detection has 5 steps the steps are as follows

Figure 24 IRIS input Image

The very first step is to read the input image.

Figure 25 Gray Scale Image

The second step is to convert the input image to gray scale image. This gray scale image

decreases the weight of image with almost same information.
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Figure 26 Image Histogram Equalization

The above diagram represents the third step which is histogram equalization.

Figure 27 Gaussian Filtering

After Image equalization we apply gaussian filtering, the above image shows the results of

gaussian filtering.
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Figure 28 Canny Edge Detection

After gaussian filtering, the last step is applying canny edge detection. The above results show
the basic results of iris recognition.

We have tested the iris recognition algorithm using 5 steps

The first step is segmentation using Hough transform, the second step is normalizing the image
using Doughman rubber sheet model, the third step is image recognition using wilds method, the

fourth step is encoding of significant feature using 1-D

4.2 Iris Recognition using Gabor Filtering

We have tested the results of Iris recognition using Gabor filtering, Gabor wavelet is based two

components, one is complex sinusoidal and the other one is gaussian envelop.

Figure 29 image with unrolled image detail

Figure shows both images, one is eye image which is shown on the left side and the other one is

unrolled eye image which is shown on the right side.
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Iris is basically based on two parts , one is real part and the other one imaginary part

Figure 30 Real part of Image

The above figure shows the real part of iris image

Figure 31 Imaginary part of image

This figure shows the imaginary part of iris

Figure 32 6 Different images of same eye

The above figure shows the 6 images of same eye, this algorithm gives 98% of results while we
have tested it on 52 images. This is because the color of iris is uniform and there is good contrast
of other features.
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4.3 Doughman Algorithm segmentation

We have tested the Doughman algorithm for the segmentation of iris image and verify that

whether it is iris image or not.

STEP:1 Image Aquisition(Original Image-2)

STEP-1 Image Aquisition(Original Image-1)

Figure 33 Taking input Image

The very first step is image acquisition in which we take the original image with good quality
pixels.

STEP:2 Converting into Gray Image:2

Figure 34 Gray scale conversion

We convert both the images into gray scale
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STEP:3 Subtracted Gray Image:2
STEP:3 Subtracted Gray Image:1

Figure 35 Subtracted gray scale Image

The above figure shows the subtracted gray images

STEP:4 Histogram of the Image STEP:4 Histogram of the Image

S

0 50 100 150 200 250 0 50 100 150 200 250

Figure 36 Histogram of both images

This figure shows the results of histogram

35
IRIS BASED ATTENDANCE MANAGEMENT SYSTEM



STEP:5 Croped Image:1

Figure 37 Cropped Images

In step 5 we crop the image

STEP-6 Resized Image:1 STEP-6 Resized Image:2

Figure 38 Resize images

In step 6 both the images have been resized.
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STEP:7 Using Gaussian Filter Smoothing Image:1 STEP:7 Using Gaussian Filter Smoothing Image:2

& &
‘:g‘:‘h"‘

(S22 .0 SV & Fa. ¥ W

Figure 39 Gaussian filter

In step 7 we apply the gaussian filter for smoothing

Figure 40 Canny edge detection results

In step 8 canny edge detection filter is applied
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Figure 41 Sober filter results

In step 9 sober edge detection filter is applied and extract the results as shown above.

Figure 42 Gamma Adjustment

After applying filter, we apply gamma adjustment
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Figure 43 hysteresis Thresholding

After applying gamma filter hysteresis thresh holding is applied

Figure 44 Hough Transform

Now we apply the Hough transform and extract the results
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Normalized Image:1

Normalized Image:2

Figure 45 Normalized image results
The above figure shows the normalized images results

IMAGE 1 IMAGE 2

Figure 46 Final Image Results

The final output of both images is shown above which shows that the input image does not

match the tested image.

40
IRIS BASED ATTENDANCE MANAGEMENT SYSTEM



Conclusions

We have performed the iris recognition-based attendance system in which we have seen that the
major process iris recognition has many requirements, like we have faced a problem of high-
quality camera, which is the core requirement of this project. We have applied many algorithms
first of all we have tested the results of Haar cascade which is very basic and useful algorithm,
by using this algorithm we just do the image processing of eyes, detect eye ball and eye retina.
We first create the camera test program, then take images of eyes and after taking images train
the complete system, after that we test the project. The last step of project is automatic email

sending.
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