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Abstract :  Image Processing is a method to perform various operations on an image, to get an enhanced image or to 

extract some useful information from it.  Face recognition in Image Processing is the process of identifying one or more 

people in images or videos by analyzing and comparing patterns. In schools and colleges, the presence of the student is 

identified by marking the attendance.  Marking the attendance manually is a difficult process.  Some of the automated 

systems are developed to overcome these difficulties but have drawbacks like fake attendance, accuracy, etc. To overcome 

these drawbacks, there is a need of automated attendance system. Face recognition is one of the biometric methods to 

improve this system. Being a prime feature of biometric verification, facial recognition is being used enormously in several 

applications. The main implementation steps used in this type of system are Face Detection and Recognizing the detected 

face. As face is a unique identity of a person, the issue of fake attendance can be solved.  The system uses Haar cascade 

classifier for face detection, Local Binary Pattern (LBP) for face recognition technique as it is fast, simple and has better 

success rate. After these, the database updates the attendance of a student as present by comparing with the student 

database and face database. This smart and automatic attendance system can be an constructive way to maintain the 

attendance records of the students in the classroom and to reduce fake attendance.  This application is represented using 

Raspberry Pi, OpenCV and PYTHON.  

 

Index Terms - Image Processing, LBP, OpenCV. 

 

I. INTRODUCTION 

Every Institution faces difficulty in taking the attendance manually. Since students won’t be coming all-together to the 

classroom taking attendance was a major issue for the teachers. An Intelligent Classroom with face recognition technology 

using RFID [1] will include confirmation of the identity of the students by scanning the tag in the classroom, and the major 

problem was greater consumption of time. 

The face detection and recognition technology will help in taking the attendance by reducing the manual works of the teachers. It 

not only reduces the time but also works effectively .Raspberry Pi and Pi Camera are used here, which are supported together for 

capturing the images of the students entering the classroom. 

 

 

 

II. RELATED WORKS 

In [1] deep learning ideas are used to improve the Alex Net convolutional network and uses web based data to improve 

network training set.The students must enter into the classroom and scan their IDs to mark their attendance. 

The student has to wait until the attendance is being marked by the RFID reader. Though the manual process is 

minimized, but there occurs the problem of delay in the response time. A portable attendance system was been designed [2] 

which is circulated among the students to mark their attendance. 

Alexa based attendance system [3] includes marking of the attendance of the students. Alexa- a voice assistant by 

Amazon is used by every staff of an institution to mark the attendance by logging into their respective accounts through 

voice and as soon as the staff starts to take attendance the students are asked to tell their unique id which is being provided to 

them, by doing this the attendance of that particular student will be marked. The major drawback encountered here is that if a 

student tells the id of his/her friends’ then their attendance will be marked even if he/she is absent.  

Another way of marking the attendance includes IBeacon based attendance system [4] which involves students to use 

the Intelligent Bluetooth technology and login to the attendance form provided by the university or institution and mark their 

presence for the course they applied. The major issue is, the attendance calculation process is longer since the teacher has to 

calculate attendance one by one. 

In [5] the method of filling the attendance is done using web application with NFC where the user marks his/her 

attendance by an online portal which requires no software to be installed and is user-friendly. The time calculation of 

overtime working and working hours are evaluated automatically and generates reports. The problem states that the working 

hours of the employees working from home won’t be calculated. 

Various ways of taking attendance has been implemented in the past which includes students’ active participation  in 

marking the attendance when present inside a particular classroom. So as to mark the presences, this technique is used for 

marking the attendance by allowing the students to enable their name in the web-based application. The staff will also be able 

to access the application to update the changes like reasons for absence of a particular student and to issue a warning letter 

and so on [6].  
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III. PROBLEM DEFINITION 

Automatic Attendance Management System uses face detection and face recognition techniques to mark the attendance of the 

students present inside the classroom. 

 When the face of the student is recognized by the system, and if that matches with the image in the database, that 

particular student is marked as present. 

 If that doesn’t match with the image, then the student attendance status remains absent. 

We represent the face image and reduce the image dimension by applying the Local Binary Pattern (LBP) method, extracting the 

features texture of the image by dividing the image into local regions and extracting the binary pattern for each local region. It is 

widely used in facial recognition due to its computational simplicity and discriminative power. 

The dataset can be created by taking images from webcam or from saved images. We will take many samples of a single person.                                           

A unique ID or a name is given to a person in the database. 

 

3.1System Architecture: 

Fig1 shows the attendance process of a student who enters into a classroom. If the face of the student is being recognized 

then the student will be marked as present. 

 

 
 

Fig1. System Architecture. 

 

 

IV. PROBLEM DESCRIPTION 

4.1 METHODOLOGY 

To develop the smart attendance management system, some steps are required to be followed. The steps can be defined in 

the        following ways: 

 Enrolment 

 Face Detection 

 Face Recognition 

 Attendance Marking 

 

4.1.1 Enrolment:       

In this step, the enrolment of the student details is done. The student details include the Student ID, name of the student, 

register number, department and year, student's academic details, status of the student whether the student is present or absent. 

The enrolment of the student also includes the image of the student and is stored by detecting the face of a student at the time of 

his/her enrolment. 

4.1.2 Face Detection: 

Haar cascade classifiers are an effective object detection method. It is a machine-learning-based approach 

where a cascade function is trained from a lot of positive and negative images.   Initially, this needs a positive image 

(image of face) and negative image (image without face) to train the classifier i.e.  The positive images are images that 

contain the object you want to find. The negative images can be anything, except they cannot contain the image that is 

registered. Then the features are extracted from it. Features are nothing but numerical information extracted from the 

images that can be used to distinguish one image from another. Each feature is a single value that is obtained by 
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subtracting the sum of the pixels under the white rectangle from the sum of the pixels under the black rectangle. The 

concept of integral image is used for the feature calculation. 

Integral Image: 

  Integral images are those in which the pixel value at any (x, y) location is the sum of the all pixel values present before 

the current pixel. Creation of an integral image changes other sum difference operations by almost O (1) time complexity. 

 

 
 

Fig2. Face Detection 

 

Haar Cascade: 

A Haar Cascade is basically a classifier which is used to detect the object for which it has been trained for, from 

the source. In Fig2, the haar Cascade is trained by superimposing the positive image over a set of negative images. This 

follows the following steps: Haar Feature Selection, Creating Integral Images, Adaboost Training, and Cascading 

Classifiers. 

Cascade Classifier: 

The cascade classifier consists of a collection of stages, where each stage is a group of weak learners. The weak learners 

are simple classifiers called decision stump. Each stage is trained using a technique called boosting. Boosting provides the ability 

to train a highly accurate classifier and this is accomplished using a concept called adaboost which selects the best features and 

trains the classifiers that use them.  

Once the detection part is successfully completed, we will be moving on to the next phase. The next phase in this system is Face 

Recognition. 

Decision Stump: 

A decision stump is a machine learning model consisting of a one-level decision tree. It makes a prediction based on the 

value of just a single input feature.   

 

4.1.3 Face Recognition: 

To implement the facial recognition, we will make use of the Local binary Patterns (LBP). 

Local Binary Patterns algorithm is based on local binary operator refer Fig3. It is widely used in facial recognition due to its 

computational simplicity and discriminative power. 

The basic idea is to summarize the local structure in an image by comparing each pixel with its neighbourhood. 

The steps involved to achieve this are: 

 Feature extraction 

 Classification 
The LBP algorithm is a part of OpenCV. 

 
 

Fig3 Face Recognition 

 

The students standing in front of the camera will have their face recognized in order to show their presence. If the student's face 

is present in the respective database, then the student will be marked as present. 
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Local Binary Pattern Face Recognizer Algorithm: 

Here, in LBP algorithm the motive is to concentrate on local and small features of an image rather than looking at the 

whole. The algorithm compares the relative and local pixels of an image in order to generate the local set of the image structure. 

Take a 3x3 window and move one image, at each move (each local part of an image), compare the pixel at the center with its 

neighboring pixels. In Fig 3.1, the neighbors with intensity value less than or equal to center pixel are denoted by 1 and that with 

intensity grated than the centre are denoted by 0. Then reading 0/1 values in a clockwise order will give you some binary pattern 

such as 00010011 which will be local to some area of the image.  

 

 
 

Fig 3.1 LBP Algorithm 

 

Following this technique for the whole image will give you a complete list of binary patterns for the whole image. The operations 

it turns out to be an efficient way to convert the image in gray scale format. This drastically enhances the robustness of the 

system.   

 

4.1.4 Attendance Marking: 

When the face of the student is recognized by the system, and if that matches with the image in the database, that 

particular student is marked as present. 

          If that doesn’t match with the image, then the student attendance status remains absent. 

 

Algorithm 

INPUTS: Faces of students at Entrance. 

OUTPUT: Automatic Marking of the attendance. 

  PROBLEM DESCRIPTION: Recognition of faces and marking attendance accordingly. 

Step I: Begin 

Step II: Enrolment of students’ details in the student database. 

  Step III: Setup a camera outside the classroom. Students’ Face will appear in the camera. 

Step IV: Face Detection using Haar Cascade. 

  Step V: Face Recognition using Local Binary Pattern Algorithm by comparing the students ‘face with images in the student              

database. 

Step VI: IF student’s face is present in the database, 

THEN Go to Step 7. 

ELSE: Go back to Step 2. 

  Step VII: IF Faces are recognized and matched THEN Mark them present. 

ELSE: Mark absent. 

  Step VIII: Mark the attendance in the attendance database. 

Step IX: End. 

 

V. RESULTS AND DISCUSSION 

            This implementation is used to test the performance of the LBP-method on different kind of face images. Several 

parameters, like the LBP operator (P and R), non-weighted or weighted regions and the dividing of the regions, are varied to see 

the influence of these parameters on the performance. For this experiment we have collected lots of face images. Face 

Recognition using Local Binary Patterns (LBP) Figure3. 

            Here, different types of face images have been recognized. Based on algorithm, the face image of an unknown identity is 

compared with face images of known individuals from a large database.The facial images that are stored in the database are 

compared with the input facial images. If the input face images are found or the more similarities face images are matched in the 

database then we say the face image is successfully recognized.  Based on the algorithm the input face images are compared with 

database facial images for identification. If the Face recognition is successful then the attendance of the student will be marked 

present. 

 

  VI.CONCLUSION 

           This paper gives an idea to design a smart attendance management system in the classrooms using face detection and 

recognition technologies. The scheme is more effective by overcoming the limitations and offers characteristics like facial 

identification, facial extraction, and detection of extracted characteristics and analysis of student attendance.  

There are so many algorithms which can be used for face detection and recognition. Some of them are Eigen Faces Algorithm, 

Fisher Faces Algorithm, and Local Binary Pattern Algorithm (LBP) etc.  Out of all these algorithms  we choose  LBP algorithm.  

Local Binary Pattern (LBP) is a simple yet very efficient texture operator which labels the pixels of an image by comparing the 

neighborhood of each pixel and considers the result. 

 

VII. FUTURE ENHANCEMENTS 

           It is obvious, that the results of this face recognition system are good but there is an urge for future improvement. The main 

improvement is that, this system can develop the similar face recognition i.e for an identical twin. The future system can improve 
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by recording the attendance for every period and update the attendance when the student leaves the classroom. The system can 

also be improved in performance and can reduce the error rate as minimum as possible. 
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