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Abstract: The Real Time Face Recognition Attendance System using Python and 

OpenCV is a desktop application that utilizes facial recognition technology to track 

and manage attendance. The system was developed to improve on the weaknesses of 

existing attendance management methods which use manual and paper as the 

medium for attendance management. A prototype model was used to develop this 

project. Meanwhile, system development is achieved by using VS Code software and 

a MySQL database. The programming language used is Python and the face 

recognition algorithm uses the Local Binary Pattern Histogram (LBPH).  The face 

detection is implemented by using the Haar Cascades classifier for object detection. 

In general, this system can help improve the effectiveness and efficiency of data 

management in educational institutions and keep it under control in an organized 

manner. 

 

Keywords: Attendance System, Face Recognition, Local Binary Patterns 

Histograms, Haar Cascades, OpenCV 

 

1. Introduction 

Attendance systems are used to track the presence or absence of people in a certain location and 

come in three main types: manual, computerized, and biometric. Manual systems use paper records or 

sign-in sheets, while electronic systems use computers or digital devices. Biometric systems, such as 

face recognition and fingerprint scanners, use unique physical characteristics to identify people and 

confirm their presence. Attendance systems can be useful for accurately tracking attendance, but there 

are privacy concerns and the potential for bias in the algorithms used by certain types of systems.  

The human face is a unique representation of a person's identity[1]. Face recognition is a biometric 

method of identifying a person by comparing a real-time image with an image stored in a database. It 

is popular due to its ease of use and impressive performance. Face recognition technology is used in 

various contexts, including border crossings and social media platforms. At border crossings, it is used 
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to compare a person's image on a biometric passport with their face[2], and Facebook[3] uses it to 

identify and categorize photos shared by its users.  

The traditional method of recording attendance can be time-consuming and inconvenient, especially 

in large institutions and colleges. Some institutions use QR codes, but these can be difficult to read and 

require students to use their smartphones to scan them. As a result, many institutions are starting to use 

newer technologies like iris recognition, fingerprint recognition, and RFID to track attendance. These 

systems use various types of biometric data to identify individuals and confirm their attendance, making 

the process more efficient. 

The objective of the current study is to create a facial recognition-based attendance system that can 

accurately track student attendance in the classroom and provide results as needed in real-time. The 

system is designed for usage in educational facilities and will make use of the LBPH [4]algorithm from 

OpenCV[5]. The scope of this project is focused on students. There are several modules contained in 

this system, namely the dataset module, training the dataset module, face recognition module, and 

marking attendance module. 

2.  Literature Review 

2.1  Haar Cascade Classifier 

The Haar classifier is a machine learning object identification algorithm used to detect objects in images 

and videos. For training in this cascade function, a huge number of positive and negative images are 

used. The trained classifier is used to recognize certain objects in other images. The algorithm can be 

explained in four stages: 

1) Haar Feature: The initial stage is the collecting of Haar features. Haar feature in the detection 

window are the result of calculations on adjacent rectangular portions. To determine the 

differences between and, the pixel intensities of each region must first be summed together. 

Identifying these aspects in a huge shot can be difficult. This is where integral image comes in, 

as they can reduce the number of procedures. Figure 1 shows the Haar Feature originally 

developed by Viola and Jones[6]. Figure 2 shows a face is detected using Haar Feature. 

 

  
Figure 1: Haar Features Figure 2: Face detection using Haar Feature 

 

2) Integral Image: An integral image can be used to determine the sum of an image’s pixel values 

rapidly and efficiently[7].  

 

3) Adaboost: AdaBoost is a feature selection approach that enables you to choose a small subset 

of a big feature set while rejecting any features that perform poorly[8].  

 

4) Cascading Classifier: Each weak classifier functions as a stage in the strong classifier's cascade. 

This cascade's job is to immediately eliminate non-faces, preventing the loss of significant time 

and computational effort.  
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2.2 Local Binary Patterns Histograms (LBPH) 

The LBPH (Local Binary Pattern Histogram) algorithm is well-known for its ability to detect a person's 

face from multiple angles. It works on the principle of local features, comparing binary pixel intensities 

between the centre pixel and the eight pixels surrounding it. LBP efficiently captures texture 

information by comparing the threshold values of neighbouring pixels to the centre pixel. LBP, which 

was first introduced in 1994, has evolved into a highly effective texture classification system, 

particularly when paired with histograms of directed gradient descriptors. On the same dataset, this 

combination improves its accuracy. LBP also provides other features such as monotonic grey-scale 

enhancements and statistical simplicity, allowing for real-time image interpretation in a variety of 

applications [9]. Figure 3 shows the LBPH algorithm for face recognition. 

 
Figure 3: LBPH Algorithm for Face Recognition 

This section presents a review of information or ideas related to the face detection attendance 

management system. The summary of survey from the existing research is summarized in Table 1. 

Table 1: Comparison between existing systems with proposed system 

 

System/Features 

Smart 

Attendance 

System using 

OPENCV based 

on Facial 

Recognition[10] 

Real Time 

Automatic 

Attendance 

System for Face 

Recognition 

Using Face API 

and OpenCV[11] 

Facial 

Recognition 

Attendance 

System 

Using 

Python and 

OpenCV[12] 

Real Time 

Face 

Recognition 

Attendance 

System using 

Python and 

OpenCV 

User Login and 

Registration 

√  √  √ √ 

Face Recognition 

Algorithms 

Local Binary 

Patterns 

Histograms 

(LBPH) 

YOLO V3 EigenFaces Local Binary 

Patterns 

Histograms 

(LBPH) 

Student Details 

Management 

X X X √ 

Attendance 

Report 

√  √  √ √ 

Database √ √ √ √ 
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3. Methodology 

The prototype method can carry out the main phases that exist in the system development life cycle 

including five other phases, namely the design phase, analysis phase, design phase, prototype 

development phase and implementation phase. Table 2 shows the activities of the system development 

phases. 

Table 2: Software development activities and their task 

Phase Task Output 

Planning Proposed the project, determine the project 

schedule, activities, and output 

Project proposal, Gantt Chart 

Analysis Information gathering and analysis System requirements,  

Use Case Diagram,  

Entity Relationship Diagram 

Design Produce system design documents System architecture,  

Data dictionary and schema, 

User interface design 

Implementation System programming code writing 

Run tests on the system and fix system errors 

Program code,  

Test case 

Prototype 1 Detect errors on the system and repair the 

existing system 

System prototype 

Repeat from the planning phase until 

implementation phase 

Prototype 2 Correct errors once again on the system and 

update. 

System prototype 

 

System requirements analysis involves tasks that are done to understand user needs for a system 

before the system is developed. Throughout the analysis phase, project requirements refer to the users' 

perspective during interviews with relevant parties. The processes involved are Use Case Diagram and 

Class Diagram. 
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Figure 4: Use Case Diagram 

The use case diagram shows an overview of the interaction between the system and its users. The 

use case diagram also shows the input and output to and from the user and the system. Figure 4 shows 

the use case diagram of the developed system. The are three actors which are administrators, student, 

and teachers. There are 6 use cases that demonstrate how the various components of the real time face 

recognition attendance system work. Login details, student details, take attendance, attendance report 

will be verified by teachers will be displayed for admin to see. While the train image is only confirmed 

by the administrator. Student details and attendance will be confirmed by the student.  

 

Figure 5: Class Diagram  
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The Class Diagram is used to assist in developing code for the creation of software applications. 

Figure 5 shows the class diagram of the real time face recognition attendance system that includes 

regteach, student, and stattendance. Teachers represent the regteach. Students represent the student. 

Attendance represents the stattendance. 

 

Figure 6: System Architecture Diagram 

The system architecture diagram is used to show how each component of module in a system relates 

to one another. This depicted along of diagram is include the interaction between hardware and 

software. Figure 6 shows the overall system architecture diagram of real time face recognition 

attendance system. Firstly, images of the students who are present in class are captured. Then, a face 

detection algorithm is utilized to enhance the performance of the system. After detecting a face, pre-

processing techniques such as histogram equalization are applied to the extracted face image. A 

database is created to contain each student's training photos. To accurately recognize faces, feature 

extraction and categorization approaches are used. Finally, the system updates the database with the 

recognized student's information, including date, in time, and out time, in the post-processing stage. 

The relational schema for the database tables is listed as follows: 

i. regteach (fname, lname, cnum, email, ssq, sa, pwd). 

ii. stdattendance (std_id, std_roll_no, std_name, std_time, std_date, 

std_attendance). 

iii. student (Student_ID, Name, Department, Course, Year, Semester, Division, 

Gender, DOB, Mobile_No, Address, Roll_No, Email, Teacher_Name, PhotoSample). 

Figure 7 shows the system register interface where the user needs to fill in all the required fields 

such as first name to register to the system. Figure 8 shows the system login interface where the user 

needs to fill in the correct user credentials such as username and their respective passwords to log in to 

the system. Figure 9 shows the main page interface of the system, users can click all the buttons to take 

them to related pages. Figure 10 shows the student details interface of the system where the user needs 

to save, update, delete, reset, take pictures, and search for the information. 

Figure 11 shows the system train image interface where the user can train the samples for detection 

and recognition. Figure 12 shows the system take attendance interface where the user can recognize 

the face and mark the attendance. Figure 13 shows the attendance report interface of the system where 

the user can view, update, reset, import, and export the report. 
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Figure 7: Register Module Figure 8: Login Module 

 

  
Figure 9: Main Page Module Figure 10: Student Details Module 

 

  
Figure 11: Train Image Module Figure 12: Take Attendance Module 

 

 

Figure 13: Attendance Report Module 
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4.  Implementation and Testing 

This section explains the development of functional modules in the system and its testing. 

4.1 System Implementation 

System programming has been implemented based on findings from the system analysis and design 

phase. Program code is provided to aid explanation. 

1) Register Module 

  

Figure 14: Register Source Code Figure 15: Register User Interface 

Figure 14 shows the source code for the register function. The user interface consists of an input 

box that takes first name, last name, contact no, email, password, confirm password, one drop down 

list, and two buttons. The interface view of this module is shown in Figure 15. 

2) Login Module 

  

Figure 16: User Login Source Code 

 

Figure 17: Login User Interface 

Figure 16 shows the source code for the login function. The user interface consists of an input 

box that takes username and password input, as well as two buttons. The interface view of this module 

is shown in Figure 17. 
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3) Main Page Module 

  

Figure 18: Main Page Source Code Figure 19: Main Page User Interface 

Figure 18 and Figure 19 show the source code and the user interface for the main page module. 

The user interface module for the main page function provides a way to navigate between different 

panels or windows within the GUI application. The design of the user interface and the layout depends 

on the code used. 

4) Student Details Module 

Figure 20 and Figure 21 show the source code and user interface pages for the student details 

module. This module uses the " add_data" function " generate_dataset " in a class to display message 

boxes and capturing input from the user. Some of the steps performed in this module include handling 

business logic such as save, update, delete, reset, take picture, and search student information data. 

  

Figure 20: Student Details Source Code 

 

Figure 21: Student Details User Interface 

5) Train Image Module 

Figure 22 and Figure 23 show the source code and user interface pages for the train image module. 

This module uses the " train_classifier " function used to control the train image module. 
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Figure 22: Train Image Source Code 

  

Figure 23: Train Image User Interface 

6) Take Attendance Module 

Figure 24 and Figure 25 show the source code and user interface pages for the take attendance module. 

This module uses the " face_recog " function conducts facial identification on an input image. 

 

Figure 24: Take Attendance Source Code 
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Figure 25: Take Attendance User Interface 

7) Attendance Report Module 

Figure 26 and Figure 27 show the source code and user interface pages for the take attendance module. 

This module uses the “importCsv”and “exportCsv” functions to import attendance data from a CSV file 

and export the attendance data from the MySQL database to a CSV file. 

  

Figure 26: Attendance Report Source Code 

  

Figure 27: Attendance Report User Interface 

4.2 System Testing 

In this section, a test will be conducted to evaluate the functionality of each module. The User 

Acceptance Testing (UAT) method is used to conduct the test. Table 3 to Table 10 show the results of 

functional testing. The test results show that all functional modules can work correctly as intended. 
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Table 3: Test Case for User Register Module 

Account Register Module 

Test 

Case ID 

Description Expected Decision Actual Decision Pass/No 

Pass 

M1-1 Verifies whether 

the user can 

register with the 

correct 

credentials. 

Users should be able to 

register, and a message 

should pop up saying 

that they have 

successfully registered. 

The user successfully 

registers and a 

message pop up 

saying that they have 

successfully 

registered. 

Pass 

M1-2 Check if the 

system will 

restrict login 

when incorrect 

credentials are 

entered. 

The system should 

display an error message 

indicating the register 

credentials are incorrect 

and prevent the user 

from registering. 

The system displays 

an error message and 

restricts register when 

incorrect credentials 

are entered. 

Pass 

 
Table 4: Test Case for User Login Module 

Account Login Module 

Test 

Case ID 

Description Expected Decision Actual Decision Pass/No 

Pass 

M2-1 Verifies whether the 

user can log in with 

the correct 

credentials. 

Users should be able to 

log in and be directed 

to the main page. 

The user 

successfully logs 

in and is directed 

to the main page. 

Pass 

M2-2 Check if the system 

will restrict log in 

when incorrect 

credentials are 

entered. 

The system should 

display an error 

message indicating the 

login credentials are 

incorrect and prevent 

the user from logging 

in. 

The system 

displays an error 

message and 

restricts login 

when incorrect 

credentials are 

entered. 

Pass 

M2-3 Check whether the 

system will reset the 

password if the user 

forgets the password. 

Users should be able 

to reset their password 

and log in again. 

User resets 

password and logs 

in again. 

Pass 
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Table 5: Test Case for Main Page Module 

Main Page Module 

Test Case 

ID 

Description Expected Decision Actual Decision Pass/No 

Pass 

M3-1 Verify the buttons, 

images, and links 

display correctly, 

are interactive, and 

responsive. 

The system should 

display all buttons, 

images, and links 

correctly. 

The system displays 

all buttons, images, 

and links correctly. 

Pass 

M3-2 Check the 

integration with 

other modules. 

The system should 

be able to interact 

well with other 

modules, so that 

contact and data 

exchange go 

smoothly and 

without mistakes. 

The system 

interacts well with 

other modules and 

contact, and data 

exchange go 

smoothly and 

without mistakes. 

Pass 

 
Table 6: Test Case for Student Details Module 

Student Details Module 

Test Case 

ID 

Description Expected Decision Actual Decision Pass/No 

Pass 

M4-1 Verify a student 

face towards the 

web camera to take 

an image. 

The images should 

be able to capture 

and store. 

The images are 

captured and stored. 

Pass 

M4-2 Check the system 

linked to the 

database with 

students’ and 

attendance data. 

There system 

should be 

displaying the 

student information 

and attendance data. 

There system 

display the student 

information and 

attendance data. 

Pass 

M4-3 Check whether the 

system efficiently 

stores and retrieves 

student data. 

User should be able 

to save, update, 

delete, reset, and 

search the 

attendance data. 

The user 

successfully saves, 

update, delete, 

reset, and search the 

attendance data. 

Pass 
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Table 7: Test Case for Train Image Module 

Train Image Module 

Test Case 

ID 

Description Expected Decision Actual Decision Pass/No 

Pass 

M5-1 Verify the stored 

images of a 

student’s face. 

The system should 

be able to train with 

the images (around 

100). 

The system 

successfully trains 

with the images 

(around 100). 

Pass 

 
Table 8: Test Case for Take Attendance Module 

Take Attendance Module 

Test Case 

ID 

Description Expected Decision Actual Decision Pass/No 

Pass 

M6-1 Verify the frontal 

face of a student for 

taking attendance. 

If the face is 

recognised, the 

student's id, name, 

and roll number 

must be notified in 

the GUI. 

If the face is 

recognised, the 

student's id, name, 

and roll number 

notified in the GUI. 

Pass 

M6-2 Detect and 

recognize face. 

Detection of the 

face and 

recognition if 

records match in the 

database. 

Detection of the 

face and recognition 

if records match in 

the database. 

Pass 

M6-3 Recognition of 

faces 

under low lighting 

conditions. 

The system should 

be able to recognize 

the face under low 

level of lighting 

conditions. 

The system 

successfully 

recognizes the face 

under low level of 

lighting conditions. 

Pass 

M6-4 Recognition of 

faces 

with and without 

spectacles. 

The system should 

be able to recognize 

the face with or 

without spectacles.  

 

The system 

recognized the face 

with or without 

spectacles.  

Pass 
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Table 9: Test Case for Attendance Report Module 

Attendance Report Module 

Test Case 

ID 

Description Expected Decision Actual Decision Pass/No 

Pass 

M7-1 Verify whether the 

attendance data 

report can be 

managed 

successfully. 

The attendance data 

report should be 

properly organised 

and display 

complete 

information. 

The attendance data 

report can be 

managed correctly 

and displays 

complete 

information. 

Pass 

M7-2 Information 

retrieval 

The selected day's 

student information 

and attendance data 

should be 

displayed. 

The selected day's 

student information 

and attendance data 

are displayed. 

Pass 

 

4.2 User Acceptance Test Results 

User testing is a technique that will be used to determine the extent to which this system will perform 

as expected. This testing ensures that all functionalities used work optimally in accordance with the 

user's demands and preferences. 

4.3.1 Register Module 

Figure 28 shows a pie chart displaying the percentage of user testing on the register for the administrator 

of the system respectively. Based on the conducted tests with 1 respondent, it indicates that 100 percent 

of users passed the registration process in this section. Therefore, this proves that users were able to 

successfully register during the account registration process. 

 

Figure 28: Pie Chart of Register Module (Administrator) Testing 
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4.3.2 Login Module 

Figure 29 shows a pie chart displaying the percentage of user testing on the register for the administrator 

of the system respectively. Based on the conducted tests with 1 respondent, it indicates that 100 percent 

of users passed the login process in this section. Therefore, this proves that users were able to 

successfully log in again using the username and password set during the account registration process. 

 

Figure 29: Pie Chart of Login Module (Administrator) Testing 

4.3.3 Main Page Module 

Figure 30 shows a pie chart displaying the percentage of user testing on the register for the administrator 

of the system respectively. Based on the conducted tests with 1 respondent, it indicates that 100 percent 

of users passed the login process in this section. Therefore, this proves that users were able to navigate 

different modules. 

 

Figure 30: Pie Chart of Main Page Module (Administrator) Testing 

4.3.4 Student Details Module 

Figure 31 and Figure 32 show a pie chart displaying the percentage of user testing on the student details 

module for the student and administrator of the system respectively. Based on the conducted tests with 

10 respondents, it indicates that 100 percent of users passed the student details module in this section. 

For administrator section, 1 respondent passed the student details module. Therefore, this proves that 

users were able to view their information and take pictures while the administrator can manage the 

student in student details module.  
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Figure 31: Pie Chart of Student Details Module 

(Student) Testing 

Figure 32: Pie Chart of Student Details Module 

(Administrator) Testing 

 

4.3.4 Train Image Module 

Figure 31 shows a pie chart displaying the percentage of user testing on the train image for the 

administrator of the system. Based on the conducted tests with 1 respondent, it indicates that 100 percent 

of users passed the login process in this section. Therefore, this proves that users were able to store 

images of a student’s face. 

 

Figure 31: Pie Chart of Train Image Module (Administrator) Testing 

4.3.4 Take Attendance Module 

Figure 32 and Figure 33 show a pie chart displaying the percentage of user testing on the take 

attendance module for the student and administrator of the system respectively. Based on the conducted 

tests with 10 respondents, it indicates that 100 percent of users passed the take attendance module in 

this section. For the administrator section, 1 respondent passed take attendance module. Therefore, this 

proves that users were able verify the frontal face of a student for taking attendance and mark the 

attendance. 

  

Figure 32: Pie Chart of Take Attendance Module 

(Student) Testing 

Figure 33: Pie Chart of Take Attendance Module 

(Administrator) Testing 
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4.3.4 Attendance Report Module 

Figure 34 shows a pie chart displaying the percentage of user testing on the attendance report for the 

administrator of the system. Based on the conducted tests with 1 respondent, it indicates that 100 percent 

of users passed the login process in this section. Therefore, this proves that users were able to manage 

and generate attendance data reports. 

 

Figure 34: Pie Chart of Take Attendance Module (Administrator) Testing 

The system testing is performed following system implementation. This testing was conducted to 

determine whether the system functions in accordance with the original system design and meets the 

goals and needs of the users. This testing phase involved a total of 11 respondents, including one 

administrator and ten students. Based on the results of the test cases, it can be concluded that the users 

effectively utilized the system. Nevertheless, there were still a few respondents who encountered 

difficulties or limitations when utilizing the system. Consequently, certain aspects have been enhanced 

to satisfy the needs of the users. Nevertheless, based on the percentages displayed in the pie chart, it 

appears that the test was successful overall. 

5. Conclusion 

The Real Time Face Recognition Attendance System using Python and OpenCV was developed o 

manage student attendance. The system was able to accurately record the attendance of students in the 

classroom and produced the necessary real-time output in an Excel sheet. The system was designed to 

provide a simple and secure method of taking attendance. The software initially captured images of all 

authorized persons and stored the data in a database. The system then saved these photographs by 

mapping them to a facial coordinate structure. The technology identified and marked the presence of 

registered people the next time they entered the premises. The individual was identified, and their 

presence was recorded. The proposed system was developed for use by educational institutions. 
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