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ABSTRACT: 

 Problem statement: The existing attendance 

system requires students to manually sign the sheet every 

time they attend a class. This include the more time 

consumed by the students to find their name on the sheet, 

some students may mistakenly signed another students 

name and sometimes sheet may got lost. For avoiding the 

sheet problem, we used RFID technology. RFID card 

capture the attendance by flashing their card and save all 

the data, but sometimes RFID card may got lost. 

Approach: For avoiding the problem in the sheet and 

RFID we use face recognition and authentication using 

web-cam with IOT based. The system automatically 

detects the student’s entry in the class and marks 

attendance for a particular student periodically. The data 

collected can be used by the system further for 

attendance score calculation and other managerial 

decisions. Arduino is used to create and control the 

system that could automatically mark the attendance for 

the students. Conclusion: The result of our experiment 

indicates that the recognition process of the database and 

some images from the web-cam provides 100% accuracy 

in terms of recognition. 

Keywords: Aurduino, Face Recognition, Biometric, 

Image Processing. 

I. INTRODUCTION 

 

 

 

The technology is going at a very fast rate and 

the things are getting automated day by day. A boon in 

the field of technology is Internet of Things (IoT). It 

enables communication between two hardware devices 

with help of Internet. Internet is the  

major communication resource, almost used by the entire 

world. In other words, IoT can be as an internetworking 

of physical devices, vehicles, buildings, etc., deployed 

along with electronics, software, sensor, network 

connectivity that enables communication. Some of the 

major devices of IoT include heart monitoring implant, 

biochip transponders on farm animals, electronic clams in 

coastal waters, automobiles with built-in sensors, DNA 

analysis devices. In olden days, the organizations made 

use of manual sources for attendance marking. As the 

technology grew, the attendance based information were 

stored in databases with the security of data taken into 

consideration and also for accuracy manual collection of 

attendance was replaced by RFID based attendance 

system. In RFID, the users were provided with a tag as 

the pass key and a tag reader was used to read the 

presence. But, the tag reader was time consuming. Also, 

there were chances of misusing the cards (one person 

could have two cards at once and mark attendance for the 

missing person too). In order to overcome, the drawbacks 

of RFID, the biometric identification was introduced. The 

biometric includes various types like, thumb impression, 

face pattern, iris pattern, etc., the thumb pattern for each 

person is unique and it was easy way to make use of it as 

an identifier entity. But, then if there was any bruise in 

the fingers, then the pattern would mismatch. So, the face 

recognition turned out to be the most suitable method for 

identifying purpose. 

 

II. LITERATURE SURVEY 
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The authors Arulogun O. T. et al speaks about 

how to solve recurrent lecture attendance monitoring 

problem using RFID technology [1]. Student attendance 

monitoring has been developed, deployed and is capable 

of reducing time taken during manual collection of 

attendance. The authors Karthika R., et al speaks about 

how Face Recognition system can be used for security 

purpose [2]. It also elaborates on how a person’s face is 

scanned and matched against a library of known faces. In 

future, instead of face images the live movements of face 

can be detected. Face recognition is an effective means 

for authenticating a person. The demand for secure 

system is covered which has to be reliable and fast 

responded for the industries and companies [3]. Hence 

attendance automation which is accurate is elaborated 

and covers the steps to be taken for the same. Here, if the 

faces are not recognized in the database, then the 

threshold value of the pixel points varies and considered 

as unrecognized face or asks user to update in the 

database. It also speaks about Principal Component 

Analysis (PCA). PCA is used to reduce image dimension 

space which is needed to describe data from the database. 

Images stored are in gray scale. Test images are 

converted to gray scale, which is easier for applying 

computational techniques in image processing. In PCA 

algorithm, the Eigen face and Eigen vector are used to 

calculate the threshold value and to identify the presence 

of a person. This MATLAB is used to find data patterns. 

The training data should be projected onto 

MATLABsubspace (data centered) recognition system 

which implements the Eigen faces [4]. Arduino 

microcontroller has read and write capabilities [5]. It 

makes the port, channels, convertor to produce the 

accurate results. When Arduino is interfaced with the 

system, it produces the high accurate results and has high 

performance. [1, 5]. In face recognition system, face 

detection, face extraction, face recognition process varies 

and these phases are merged to recognize the face and 

have the tracking capability. 

 

III. PROPOSED SYSTEM 

The proposed system makes use of face 

recognition technique to identify the student’s presence 

and mark attendance. For every period the attendance can 

be updated same as the previous period’s value. In case, 

if the students go out in between, then their faces are to 

be again analyzed and theattendance is hold on for 15 

minutes (excluding break and lunch hours). While re-

entering the attendance is marked “present”again if the 

students come back within 15minutes. If not then the 

attendance is marked “absent”. Hence periodic 

attendance is automated. The stored data can be further 

used for attendance calculation. 

IV. COMPONENTS USED IN THE PROPOSED 

SYSTEM 

 
 

Fig. 1. Block diagram of proposed system. 

The attendance automation is achieved through face 

recognition using the above components as shown in the 

figure 

1. Each student’s presence is marked by analyzing his/her 

face pattern by the camera. The Arduino microcontroller 

carries out the process by comparing the test 

image(image captured then) and checks for similarity in 

the database, where a collection of patterns are already 

stored. If the pattern matches then the attendance is 

marked for the student and it is displayed in the display 

device (monitor). The database is updated 

correspondingly. The admin can make exceptional 

changes if any, in the database. The description for each 

of the components is found below. 

A. Camera 
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It has in-built sensitive microphone and CMOS 

image sensor. It offers an image resolution of 300k pixels 

and has light sensor to switch on 4 lights automatically 

when in dark. The camera provides a superior image 

control, color saturation, brightness and sharpness. Here 

the brightness is adjustable and snap shot switch is 

perfect for taking still pictures. It supports YUY2 video 

format USB2.0 interface and is compatible with USB1.1. 

It offers a transmission speed of 320*24025 

frames/second, 640*480 15 frames/second and 

2560*1920 15 frames/second. Has microphone with 

3.5mm jack and supports Windows XP/VISTA/7/8 

systems, manual focus adjusting and manual snapshots. 

B. Arduino-UNO 

 
Arduino-UNO is an 8-bit AVR RISC based 

microcontroller with a high performance Atmel Pico 

power. Some of its features include 

 32KB ISP flash memory with read-while-write 

capabilities. 

 1KB EEPROM. 

  2KB RAM and 23 general purpose input –

output lines. 

  32 general purpose working registers. 

 Three flexible timer/counters with compare 

modes. 

 Serial programmable USART, SPI serial port 

and6-channel 10 bit A/D convertor. 

This controller operates between 1.8V-5.5 volts. This 

controller interfaced with LCD and buzzer, micro SD 

card using various ports. 

V.FLOWCHART FOR THE PROPOSED SYSTEM 

The system starts with the registration of new user 

(student). Meanwhile the registered data is stored in the 

database. New student’s face is analyzed and the pattern 

is stored in the database. During entry, the student’s face 

is detected using the Camera and the pattern is checked 

for similar one from the database. If the pattern matches, 

the time of entry of the student is checked. If the time is 

within the limited range (e.g.: for the first hour, the entry 

should be within 9 am and an extended duration of 15 

minutes is provided), 

 
Fig. 2. Workflow of proposed system. 

 

then the attendance for the student is marked 

“present”. Otherwise the attendance is marked “absent”. 

In case of any exception (like if the student comes in late 
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in the knowledge of the staff), then that particular staff 

has the authority to make changes in the stored data. The 

collection of each student’s attendance from the database 

is retrieved later for internal mark calculation. Based on 

that, a score out of 5 is provided for each student. 

 
Fig. 3. Face recognition biometric subsystem. 

 

The face recognition consists of various 

detection methods. The face recognition is of two types; 

they are face location and face tracking. The face location 

spots the specific place which is suitable for detection. 

Face tracking tracks the length, breadth, size and pixels 

of the face. The next process of face detection is face 

extraction where the face picture, dimensions and 

reduction, feature extraction and feature solution are 

determined. In face picture, the pigment of the face is 

captured and extracted. The solution determines the 

capturing of a perfect snap. Face extraction is followed 

by face classification which includes classifier and 

classifier combination. The classifier is classified into 

three types; they are similarity, probability decision 

boundaries. In similarity, patterns that are similar should 

belong to the same class and to establish a metric that 

defines similarity and representation of same class 

samples. In probability, its approach is to check the 

probability of miss-classifiers. In decision boundaries, it 

reduces the criterion between the stored image pattern 

and test image pattern. The classifier combination is a 

problem of finding the combination function. Each 

classifier is developed with different approach and using 

the combiner the different classifiers are combined. The 

classifier combination is of three types, parallel, serial 

and hierarchical. In parallel, classifiers are executed 

independently and then it is combined. In serial, the 

classifiers execute one after another and each classifier’s 

input depends on the previous result. In hierarchical, the 

classifier combined into a tree-like structure. 

 

VI. MATLAB ALGORITHM 

 

A face image database was created for the 

purpose of benchmarking the face recognition system. 

The imagedatabase is divided into two subsets, for 

separate training andtesting purposes. During SOM 

training, 25 images were used,containing five subjects 

and each subject having 5 imageswith different facial 

expressions. Fig. 7 shows the training and testing image 

database constructed.  

The face recognition system presented in this 

paper was developed, trained, and tested using 

MATLAB™ 7.2. The computer was a Windows XP 

machine with a 3.00 GHz Intel Pentium 4 processor and 

1 GB of RAM.  

The preprocessed grayscale images of size 8 × 8 

pixels are reshaped in MATLAB to form a 64 × 1 array 

with 64 rows and 1 column for each image. This 

technique is performed on all 5 test images to form the 

input data for testing the recognition system. Similarly, 

the image database for training uses25 images and forms 

a matrix of 64 × 25 with 64 rows and 25 columns. The 

input vectors defined for the SOM are distributed over a 

2D-input space varying over [0 255], which represents 

intensity levels of the grayscale pixels. These areused to 

train the SOM with dimensions [64 2], where 64 

minimum and 64 maximum values of the pixel intensities 

are represented for each image sample. The resulting 
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SOM created with these parameters is a single-layer feed 

forward SOM map with 128 weights and a competitive 

transfer function. The weight function of this network is 

the negative of the Euclidean distance [3]. This SOM 

network is used for all subsequent experiments. As many 

as 5 test images are used withthe image database for 

performing the experiments. Training and testing sets 

were used without any overlapping. Fig. 8 shows the 

result of the face recognition system simulated in 

MATLAB using the image database and test input image 

shown in Fig.4.  

 
Fig 4 Matlabgui representation in matlab software 

 

 
Fig 5 Data base image using SIFT 

 
Fig 6 Changing User number and repeat same 

 
Fig 7 Test image button placing in front of the 

Camera

 
Fig 8 Click on Recognition button

 
Fig9  Output will display on window 

 

The input first taken is the face pattern of a new 

student. The face pattern is analyzed with the help of 

camera and Arduino helps to control the entire process. 

The patterns once collected can be stored in the database 

along with the students’ details. During the entry of the 

student, the system checks for each of their faces’ 

patterns and searches for a similar match in the database 

connected as shown in the figure 6 . If there is a similar 

pattern matching for utmost 85%, then a value 1 is 

returned to the database which marks attendance status 

for the corresponding student as “present”. Otherwise 0 

is returned in case of miss match and attendance is 

marked “absent”. SQL Update Queries can be used to 

achieve it. The same values are repeated periodically and 

incase if any student wants to go out then the face pattern 

is identified by the camera and if the students returns 

within 15 minutes of holding time, then same value as the 
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previous hour is repeated. In case, if the student comes 

back late with the knowledge of concerned faculties then 

the value 1 can be returned as exception by the faculty 

later. If none of the two happens and the student comes 

back late then the value 0 will be returned for every hour 

until the student’s faces is detected and updated again. 

Hence periodic attendance can be achieved. The final 

output achieved will be the internal marks of attendance 

for each of the students enrolled in the system. Once the 

periodic attendance is stored for each student over a term 

then those values can be collected to calculate the 

internal marks out of 5 for each student. SQL SELECT 

queries can be used to retrieve the marks. Sample output 

of the attendance marks retrieved from database is shown 

in the figure 6. 

 

 

VII. CONCLUSION 

 

Attendance automation using face recognition is 

a non-intrusive method and it helps the management to 

maintain an accurate attendance database as the test 

image is passed through different levels. The in-time and 

out-time of the students is checked and based on the time 

the attendance is marked. Hence this system if 

implemented, it would turn out to be a secured and 

authenticated system with high performance. System can 

be enhanced in future by updating internal marks for each 

of the students along with their attendance marks and the 

collected data can be hence uploaded in the respective 

portals. A complete database of the students will be 

maintained in a secured way. Also the push messages 

could be sent to the parents once the attendance of their 

ward is marked absent. 
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