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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.  

 

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. 

 

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. 
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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. 

 

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. 

 

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, 

 

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. 

 

 

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

 

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. 
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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. 

 

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. 

 

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

 

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.  

• Iris Segmentation 

• Normalization 

• Feature extraction 

• 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. 
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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  

• Raspberry Pi 3 B+  

• Raspberry Pi Camera  

• DC gear motor  

• Motor driver circuit  

• Power Bank  

• LCD  
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• 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 IO 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 . 

 

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.  
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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  

 

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 

 

After cleaning the build directory, we make new installation directory 

 

For updating the package, we use following commands  

 

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

this library  
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The above libraries include the images, videos and codec libraries  

 

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

 

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

NumPy library is required for image processing  

 

The above commands are used for creating virtual environment  
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These commands are used for downloading the opencv from github using git command 

 

Figure 19  OpenCV installation Process 

 

Here we create the build directory for OpenCV installation 
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Figure 20  Build Open CV process 

Here we check the status of installed libraries  
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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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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. 

 

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

processing. 

 

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. 

 

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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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. 

 

Here we read the image from camera. 

 

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. 

 

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

 

Here we detect eye retina and place circles across retina. 

 

Here we show the preview video. 

 

Here the above code destroys all windows. 

 

The above code is used to detect contour of eye image and circles shown on pupils. 
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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. 

 

Figure 33  Taking input Image 
 

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

pixels. 

 

Figure 34  Gray scale conversion 
 

We convert both the images into gray scale  
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Figure 35  Subtracted gray scale Image 
 

The above figure shows the subtracted gray images  

 

Figure 36  Histogram of both images 
 

This figure shows the results of histogram 
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Figure 37 Cropped Images 

 

In step 5 we crop the image  

 

Figure 38  Resize images 

 

In step 6 both the images have been resized. 
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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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Figure 45  Normalized image results 
 

The above figure shows the normalized images results  

 

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.  
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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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