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    Abstract—Attendance is an important part of daily 

classroom evaluation. It is time consuming process to mark 

attendance for a class consisting of many students. Marking 

accurate attendance is a challenging task in real time. We try 

to make this process efficient by application of various 

techniques which includes machine learning algorithms and 

voila jones method. In our system the attendance is taken 

automatically by using facial recognition. The efficiency of the 

data-collecting and data-analyzing process is improved along 

with that it also prevents the attendance cheating compared to 

conventional processes. We proposed a system of automated 

attendance administration which tackles the difficulty of 

identification and recognition of faces in biometric systems 

subject to different real time scenarios. This model contains a 

camera that captures the image, an algorithm to detect and 

recognize face from the captured image and mark the 

attendance in a spreadsheet and convert it into PDF file. 

I. INTRODUCTION 

Face recognition is of great significance in the modern 
world, with applications in payments, healthcare, banking, 
advertising, security and access many more. Maintaining 
proper attendance is the most tedious task in many 
institutions including collages, companies etc. Organizations 
adopts its own methods to mark attendance. It can be by 
using attendance sheet or by using biometric methods or by 
using scanners. But these methods consume a lot of time and 
effort. Traditional method of marking student attendance 
with the help of an attendance sheet provided by the faculty 
consumes a lot of time and work and moreover there is no 
authentication for the attended students. Calculation of 
overall attendance is follow up task which may lead to many 
human errors. There can also arise cases when the attendance 
sheet is stolen or lost. To overcome all these challenges, we 
are in need of automated attendance management system. 

Our major advantages can be summarized as follows:  

(1) Eliminating Proxy. We are preventing students by 

giving proxy and also are using blink detection module 

so that a students face on phone is not detected as face.  

(2) Time, Effort and cost Saving Since our system is 

automated, the lecturer does not need to spend time in 

manually taking attendance, thereby saving time and 

effort. As we are not using any extra hardware, cost 

involved is reduced. 

 (3) More security Since our system allows you to not 

only track employees but also gives option to add 

visitors to the system so they can be tracked. Access can 

be denied to any person who are not in the system.  

(4) Easy Integration Process It is easy to move code into 

your time and attendance system using biometric facial 

recognition technique.  

 (5) Individual tracking Face of the employee is detected 

and then identified which is later reported. This method 

improves the process’s reliability and efficiently 

prevents cheating. 

 

 

                             FIGURE 1: CONTROL FLOW 

 

II. EXISTING SYSTEM 

There are many works linked with Radio Frequency 
Identification (RFID) enabled attendance management 
systems that exist [17]. In [17] a system that is based on 
RFID has been proposed by the author in which students are 
required to carry a RFID tag identity card which needs to be 
placed on the card reader to mark the attendance of student. 
There may be a problem of fraudulent access in this 
proposed system. There can be cases when an unapproved 



 

 

user may make use of the approved access card in order to 
get access to the organization. Or in some cases [15] 
fraudulent methods may be deployed by students such as 
giving proxy to their friends by reading their friend’s access 
cards. Also, in case a student has forgotten their card, a false 
absence may be recorded in the system. 

In [18] a finger print based attendance system has been 
proposed by the author. It will take Fingerprint as input. The 
device needs to be passed by students so that they can mark 
their attendance by placing the finger on the sensor during 
class without the interruption by the faculty. A proxy-proof 
approach is guaranteed by system for marking attendance of 
the students. The main challenge with this system is that 
students may get distracted and not be attentive in class by 
passing the device amongst themselves. Also Fingerprint 
reading systems have high installation costs. 

Alternative bio-metric system that is used for marking 
attendance is the Iris based. In [15] the authors have 
suggested an Iris based recognition system by using 
Daugman's algorithm. This method contains four major 
modules. Capturing, extraction, storing and matching. The 
main challenges with this system are the high installation 
cost and the complication to place the transmission lines in 
place where the structure is bad. 

  

III. PROPOSED SYSTEM 

A. Creation of Face Database  

Face database of the input images are created by capturing 
the students pictures in various angles with different 
expressions i.e.9 to 12 pictures of each student are taken and 
stored. The colored pictures are cropped and made into black 
and white. The pixel resolution of the image is made to 
110*90 to decrease the computational time. A new folder 
named ‘Data’ is created, it contains many face images of 
single person stored in a separate subfolder and each 
subfolder is given the corresponding name.  

B. Face and Eye Detection  

After the installation of  the webcam in the classroom, the 
students faces are captured in frames . The faces in the frame 
are detected by applying Viola-Jones algorithm [4]. To make 
sure that the object detected from the algorithm is a face, 
each image is  again prepared for eye detection  by trimming 
the image and  if eyes are identified they are considered as 
faces and are accepted else are denied. The ‘Project’ folder is 
used to store the trimmed images of the faces, which is then 
further compared with the ‘Data’ folder. HOG is used to 
extract all the features of images in Project folder. 
Preprocessing of the Image contains converting the colored  
image to black and white or grey scale. For image 
enhancement the image is passed through a Gaussian Filter 
and Median Filter. A median filter uses a nonlinear approach 
for digital filtering. Gaussian function is used to remove 
image noise and a median filter is used to reduce impulsive 
noise and to sharpen the edges. 

C. Image Comparison or Recognition 

 Binary features of the images extracted from ‘Project’ are 
compared with that of the images of ‘data’, the best 
similarity or correlation of the faces of the images is selected 

as a matched face and the classifier picks the corresponding 
name of the face from the database. By using Viola Jones 
algorithm, the preprocessed images are subjected for face 
detection process. The faces detected are cropped and saved 
in a new folder. The images in this folder is later used for 
testing purpose. The face images are automatically numbered 
and saved in the folder . From the set of cropped faces the 
features are extracted and stored. For the training images 
Principal Component Analysis is applied for feature 
extraction. Many variations of individual images of students 
face are taken in the training set like with or without 
eyeglasses, these are then used for face recognition 
comparison.  

D. Attendance marking 

After getting the name of the matched face the attendance of 
the corresponding person is marked and updated in the excel 
sheet. 

  

                               FIGURE 2: HIGH LEVEL DESIGN  

 

IV. FACE DETECTION AND NORMALIZATION 

In the early 2000’s when face detection was gaining interest, 
Paul Viola and Michael [4] Jones had created a system 
which detects the human face. The technique used was 
quick to detect face for both low and high configuration 
devices. However, even more advanced consistent solutions 
are available today. Here Histogram of Oriented Gradients 
(HOG), a method discovered in 2005 is used by the author 
[10]. In comparison with other face detection algorithms, it 
has breakable effect on low-light problem. After detecting is 
done, the captured images need to be preprocessed. This 
stage of preprocessing is called normalization and 
normalization is done using Face landmark estimation [6]. 

Human face detection was the main challenge for face 
recognition in earlier times. At the beginning of the 21st 
century, it became easier as Paul Viola and Michael J Jones 
proposed a face detection framework [4]. Here we have 
decided to use gradient based face detection technique [10] 
which has shown to be more reliable for us.  



 

 

 

 

                              FIGURE 3: FLOW CHART 

 What does gradient mean? 
 To detect face from an image, gray scale image is required. 
Due to this reason, processing is relatively easier if we deal 
with greyscale images rather than colored images. First step 
is to analyze pixels which are surrounding directly. Each 
pixel in the image is considered individually one at a time to 
find how dusky the current pixel is. This process is repeated 
for each pixel and the flow of light to dark is shown by 
replacing arrows. These arrows are known as gradients.  

 

V. FACE RECOGNITION 

We have discussed about role of facial recognition in 
attendance systems in the introduction section. In this 
section, we shall look at different ways in which facial 
recognition can be approached:  

      1) Active Appearance model (AAM) – This AAM model 
was popularized by Cootes, Taylor and Edwards [15]. This 
method has been widely implemented for matching facial 
features and it even finds application in the field of medicine. 

2) PCA Based – PCA is a technique which is very useful 
in face recognition as it helps in feature extraction and 
removal of information which is superfluous in nature. PCA 
is also helpful in decreasing the dimensionality and preserve 
the data. When fresh images are added to the face 
recognition system, the system processes them and attempts 
to check if there are any equivalent images among the ones 
in the database and the new image. A facial image that 
comprises a characteristic or a feature is called Eigenface or 
Principal Component.    

3) LDA Based - In this method, the scatter image is 
maximized in the equivalent or disparate class, that was 
reinforced from Principal Component Analysis. In principal 
component analysis technique, the subspace that comprises 
the maximum variations is selected. Fisherfaces have been 
utilized in implementation of Fishers Linear Discriminant 
(FLD).  

4) Geometric Approach – In this technique, humans are 
recognized based on geometry points present on the face. 

Several characteristics of this technique have been inspected. 
In [11] geometry approach has been used to enhance the 
veracity of the facial recognition system in situations where 
background of images can be complex.  

          5) Local Binary Pattern – The Local Binary Pattern 

was implemented in field of computer vision that was 

popularized for classification in 1990. The aggregation of 

histogram of oriented gradient and LBP displayed an 

excellent performance in classification of texture and 

enhanced the performance discovery on pertinent data sets. 

It was showed in research papers [5] and [11]. 

 

VI. PRINCIPAL COMPONENT ANALYSIS (PCA) 

PCA is a technique which is very much used for selection 
of features and also to reduce dimensions. It also helps us in 
the extraction of principal components when dealing with 
data which is multidimensional in nature. Pentland and Turk 
were the first to develop a system for human recognition 
which uses PCA to resolve the problem of facial recognition 
problem in 2-D geometry since both basic vector and 
captured image have same dimension. The human face is 
reconstructed by [14] for eludicating the problem of 
retrieving sizable images from the database. In modern 
times, the concept of automated systems for face recognition 
has developed a lot. The extraction of features has improved 
a lot and lets us extricate characteristics like mouth, eyes and 
nose. The essential objective of principal component analysis 
is to retain the actual data, thereby minimizing the loss of 
elementary data and enhancing the facial analysis. PCA 
utilizes a concept called Eigenfaces that is enormous in size, 
therefore it is necessary the process is carried out in which 
dimension is diminished [19]. A survey organized by [16] 
proposes a method that helps us to measure the discriminant 
properties of PCA with the implementation of a recursive 
algorithm. 

 

VII.  VIOLA AND JONES ALGORITHM 

A popular method that is used for object detection in real 
time and high efficiency is the Viola and Jones algorithm  [1-
3]. The primary concept of Viola and Jones Algorithm 
begins with transforming a given image in to an fundamental 
image and later splitting it into various patterns by using 
Haar like features. Techniques such as AdaBoost and also 
cascade classifier are utilized for choosing of features and 
recognizing improvement respectively [4-6]. One of the first 
algorithms for face detection in real time was the Viola Jones 
algorithm. One of its requirements is full view frontal upright 
faces for face detection. It is necessary that the complete face 
must be pointed towards the camera and not inclined towards 
either side. The different stages in Viola Jones Algorithm 
are: 

1. Haar Features  

The first step is to train the classifier. In order to 
complete this step, a sizable number of images are required. 
It is necessary that images of positive as well negative types 
are available. After that, characteristics are extricated from 
the images. Viola Jones uses Haar features that have two, 
three or four rectangle features. A value is extracted from 
each feature which is difference between aggregate of pixels 
within the black area and aggregate of pixels within white 



 

 

area. Two rectangle feature is used by Viola Jones. The 
prevailing structure of face that is needed to be detected 
consists of chin, nose, eyes and forehead. The generic 
structure of face is recognized by using concept of Haar 
features. The white and dark regions resembles that upper 
cheeks is lighter than eye section. Eyes section is lighter than 
nose bridge. Every characteristic is pertinent to a specific 
locale in the sub window. A 24x24 window is utilized as a 
base size to begin inspecting these characteristics. A 24x24 
window gives rise to large number of features which exceed 
160000 in number.  

2. Creation of an Integral Image 

The calculation of sum of pixels is simplified by the 
Integral Image. Integral. The aggregate of all pixels can be 
calculated within any rectangle. This is achieved by utilizing 
the four values at the corner through integral image.  

3. Adaboost Training  

There are many irrelevant features that are calculated.  
We may have a feature like eyes region is darker than nose 
region, but this feature becomes irrelevant when we are 
dealing with regions other than eyes and nose. Each 
characteristic is enforced on training image. For every 
individual characteristic, the best threshold that is able to 
classify the faces into negative and positive is found. The 
characteristics are selected that is able classify image into 
face and non-face in superlative manner. Weighted 
combination of the features that have been found are utilized 
in evaluating and determining whether the particular input 
window consists of the face or not. These characteristics are 
also termed as weak classifiers.We can form a Strong 
classifier by summing up or aggregating weak classifiers 
together. By using Adaboost, the number of characteristics is 
drastically reduced.  
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