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Abstract - Currently, industries, organisations are using 

personal identification strategies such as RFID, Iris recognition, 

Fingerprint identification is used for taking attendance. Among of 

all these personal identification strategies including face 

recognition is most natural, less time is taken and high efficient one 

despite being difficult to implement, a continuous observation for 

overcoming it. It has several applications in attendance 

management systems and security systems. In this work, a system is 

implemented that takes attendance for students during lecture, 

employees in industries and etc. using face detection and 

recognition technology.  A time period is set for taking attendance 

and the database is automatically uploaded into the web server 

through the internet connectivity. This process is done without any 

human intervention. In the system a Raspberry Pi installed with 

OpenCV library and a Raspberry Pi Camera module is connected 

for facial detection and Recognition.  The data is stored in the 

memory card connected to Raspberry Pi and it can be accessed 

through the internet.  The results show that a continuous 

observation increases accuracy and maximizes the output. 
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I.  INTRODUCTION 

The current systems that are used for updating attendance 
automatically are usually RFID based, Bio-metric based and 

MATLAB based. Usually, the manual method of taking 

attendance is difficult and a time-consuming process.  Hence it 

is important to construct an efficient method for managing 

attendance automatically. Another advantage of these types is 

that inclusion of fake attendance can be prevented. Open 

Command Visualization (Open-CV) is an open source library 

in which the source code is open and it is useful in visual field 

such as image processing. The main motto of this work is to 

take and manage attendance using face recognition. 

II. LITERATURE SURVEY  

Many organisations, companies and institutions are taking 

periodic attendance using [1] RFID methods, [2] Biometric 

Fingerprint method and  Registers. These methods generally 

take more time for calculation. RFID(Radio Frequency 

Identification)[1] uses electromagnetic fields to automatically 

identify and track tags attached to persons. RFID can violate 

the privacy and security of human beings. RFID strategies 

ultimately effect software that allows each person to be 

analysed by the primary database. This environment can be 

easily affected by hackers. If RFID reader and receiver are not 

properly matched then less read rate occurs. 

Biometric fingerprint identification[2] systems employ 

fingerprint as a unique identity. It is one of the most accurate 

systems running effectively today. But recognition of an 

individual fingerprint from a set of enrolled fingerprints is a 

difficult process.  The fingerprint system does not reveal any 

information regarding the original fingerprint.This may have 

been proved to be false as many algorithms[3] reveal that a 

fingerprint can be reconstructed with minute templates. 

Iris Recognition [4] is another type of implementation 

where the iris of people are scanned, stored and then retrieved 

for the comparison and attendance is managed automatically 

in the server.  But there is difficulty in capturing iris of the 

students or employees and hence a fast implementation of face 

recognition [4] with decreased illumination effect can be used. 

III. PROPOSED MODEL 

The proposed system is used for taking attendance by 

using face recognition and managing the attendance in suitable 

environments such as colleges and offices.  The system 

architecture is shown in Figure 1. Raspberry Pi Camera 
Module V2 attached to Raspberry Pi3 and it is placed where 

the people enter the office. Camera Module is used to capture 
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Fig.3 Detected Face 

video from.  

which images of human faces is extracted. Then face 

recognition takes place and it automatically verifies with the 

existing database through library files present in OpenCV. 

Face Recognition is generally more advanced and efficient 

than other systems. The steps involved are given as follows. 

 

 

 

 

 

 

 

 

 

 

Fig.2 Captured Image 

A. Capturing the image 

The camera module is placed in a region where the people 

enter into college or office and video is taken within the 

distance less than 5 meters. A camera is used for taking video 

which contains many frames from which any one of the 

frames can be used for face recognition and marking the 
attendance. 

B. Creating database 

 As a biometric method has been chosen for 

implementation, it is crucial for enrolment of every individual 

whose attendance needs to be taken. Here face of every 

individual is captured and stored in a suitable database which 
includes the person‟s name and other credentials. Here 

multiple samples are taken for a single individual with 

different lighting conditions. A database of 5 students along 

with 10 images of each individual persons. 

C. Detecting Faces 

 Choosing an efficient algorithm for face recognition is 
critical in this proposed work. There are many face detection 

algorithms available in OpenCV such as Eigenfaces, 

Fisherfaces and Local Binary Pattern Histograms. Considering 

the need for the real-time recognition an algorithm which 

hasbeen opted is the Haar Cascade Algorithm[5] for face 

detection and recognition. It is available in OpenCV source 

library[6] and has proved to be robust[7].   

 

 

 

 

 

 

 

 

D. Preprocessing 

Since an image may contain unnecessary background 

noises and elements other than faces it is important to remove 
those elements.  Thus feature extraction is key for reducing 

the image to only a face available in the image. By this 

method, the image is reduced to a size of 150x150. Histogram 

equalisation is performed on the reduced image and thus the 

image becomes easier to process. 

E. Face Recognition and Classification 

The ability of an algorithm to recognisefaces[8] lies on 

how well it can extract and classify the faces. In this work, 

feature extraction is done through Principal Component 

Analysis(PCA). Based on comparison of many methods for 

feature extraction and have arrived at this method based on the 

analysis and results of various methods. Principal Component 

Analysis(PCA) was the first method to represent faces 

quickly. Here face images are represented as eigenfaces and 

their corresponding working are used. 

An Image in PCA is represented mathematically as, 

𝜒 =  𝐴𝑌 +  𝜇  

where 𝜒 is the face vector, 𝑌 is the vector of eigenfaces, � 

is the average factor and 𝐴is the feature vector. 

Since faceshave been detected, the next step in this work is 

to perform face recognition in the detected faces but if 

detecting faces using normal photo gives low accuracy. Hence  

PCA is used to convert the high dimensionality of two-

dimensional images into a smaller set of uncorrelated 

variables. PCA finds the direction in which data shows the 

greatest variance and this direction is called as principal 
components. 
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Algorithmic description is given as, 

The random vector with observations xi∈RdbeX = { x1, 

x2,….,xn} 

1. Compute the mean 𝜇 

 𝜇 =
1

𝑛
 𝑥𝑛
𝑖=1 i 

2. Compute the Covariance Matrix 𝑆 

 𝑆 =
1

𝑛
 𝑖=1

𝑛 (𝑥𝑖 − 𝜇)(𝑥𝑖 − 𝜇)𝑇 

3. Compute the eigenvalues 𝜆𝑖  and eigenvectors 𝑣𝑖 of 𝑆 

 𝑆𝑣𝑖 = 𝜆𝑖𝑣𝑖 , 𝑖 = 1,2,… , 𝑛 

4. Order the eigenvectors by descending values of their 

eigenvectors. The 𝑘 principal components can now be 

obtained from the observed vector as: 

 𝑌 = 𝑊𝑇(𝑥 − 𝜇) 

The reconstruction from the PCA is given by: 

 𝑥 = 𝑊𝑦+ 𝜇 

 where 𝑊 = (𝑣1,𝑣2 ,… , 𝑣𝑛). 

Thus feature extraction and classification are the two 

stages involved in face recognition. These are performed by 

the cascade classifiers which are present in OpenCV source 

library 
cv2.CascadeClassifier(„haarcascade_frontalface_default.xml‟)

. These are compared with features obtained in real-world 

scenarios such as different types of facial expressions, lighting 

conditions[9]. The performance of the work improves through 

continuous training of the face recognition system as it starts 

to rise accuracy by considering more than 30 real-time images. 

The distance from the camera to face is critical while training 

and recognition and are found that ideal distance lies between 

1 to 5 meters 

where the 

accuracy 

rate is high.  

Fig4.Recognised Image 

 

 

 

 

The other algorithms such as Local Binary Pattern Histograms 

and Bayes have high training time. 

F. Postprocessing 

 In the work, after the faces are recognised it is stored in a 
MySQL database and they are updated based on their in and 

out times. The data present can be accessed by administrator 

alone. 

 

Table.1 Attendance Sheet 

 
 

Name Date Time In Time 
Out 

Present/A
bsent 

Number 
of Hours 

Kiran 09/02/201
8 

9:00 15:00 Present 6 

Rahul 09/02/201
8 

11:00 16:00 Present 5 

 

 

 

IV. GRAPHICAL USER INTERFACE(GUI) 

The GUI was developed by using JFrame format present in 

Java that is installed in Raspberry Pi3. By using Java-SQL 

connector the database can be  easily managed through 

PhpMyAdmin. There are following functions in the 
database:Date, Time In, Time Out, Present/Absent, Number of 

Hours as shown in . 

V. CONCLUSION 

Face recognition attendance systems can thus be proved to 

be secure and efficient. In real time scenarios, the Haar 

Cascade Classifiers outperforms other algorithms[10] and 

found to be suitable for implementation of this work.                                        

It gives a better recognition rate with a low false rate. 

Using Raspberry Pi independently improves the mobility of 

the work and it acts as a standalone hardware. 

The work can be further developed by improving 

recognition rate[11] and by using Raspberry Pi Infra Red 
camera module this system can be used as a security 

surveillance system.   
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