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FACIAL RECOGNITION AND SCHOOL MANAGEMENT 

SYSTEM USING PYTHON 

Introduction: 

 In this project, we explore the development of a facial recognition system for 

school management using the Python programming language.Facial recognition 

technology is rapidly becoming a ubiquitous tool for various applications, from 

security systems to marketing campaigns. In recent years, it has also emerged as a 

valuable tool for school management, allowing administrators to streamline 

attendance tracking and enhance security measures.The system aims to automate 

attendance taking, reduce the risk of impersonation, and improve efficiency in 

student management. We will discuss the technical details of the system, 

including the use of machine learning algorithms for facial recognition and the 

integration of the system with the school’s database. 

Review: 

Facial recognition technology has gained significant attention in recent years due 

to its numerous applications in various fields, including security systems, 

marketing, and healthcare. In the context of school management, facial 

recognition technology offers the potential to improve efficiency and accuracy in 

attendance tracking, as well as enhance security measures. 

However, the use of facial recognition technology in schools has raised ethical and 

privacy concerns. The potential for misuse or abuse of facial recognition 

technology, as well as the risk of false positives or biased outcomes, requires 

careful consideration and regulation. Overall, the literature suggests that facial 

recognition technology, implemented using Python or other programming 

languages, has the potential to improve efficiency and security in school 

management. However, careful consideration must be given to ethical and 

privacy concerns when implementing these systems. 

Methodology: 



This project will involve the development and implementation of a facial 

recognition system for school management using Python. The system will be 

developed using the OpenCV and Dlib libraries for face detection and recognition. 

The dataset for the facial recognition model will be collected from student photos 

and stored in the school’s database. The system will be integrated with the 

school’s student information system for attendance tracking and student 

management. The performance of the system will be evaluated based on 

accuracy and efficiency in attendance tracking. 

Discussion: 

Facial recognition technology offers several potential benefits for school 

management, including improved accuracy and efficiency in attendance tracking, 

as well as enhanced security measures. However, the use of facial recognition 

technology also raises concerns regarding privacy, bias, and potential misuse. As 

such, it is important to carefully consider the ethical implications of implementing 

facial recognition systems in schools and to develop appropriate policies and 

regulations. 

Conclusion: 

In conclusion, the development of a facial recognition system for school 

management using Python shows promise for improving efficiency and accuracy 

in attendance tracking and enhancing school security. However, ethical and 

privacy considerations must be taken into account when implementing these 

systems. 
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1.0 Introduction 

Facial recognition technology has gained significant attention in recent years for its 

potential applications in various fields, including security, surveillance, biometrics, 

and human-computer interaction. In this project, we have developed a facial 

recognition system using Python, a widely used programming language, with the 

objective of accurately identifying and verifying individuals based on their facial 

features. The project aims to explore the capabilities of facial recognition technology, 

understand the underlying algorithms and techniques, and implement a functional 

system that can recognize faces from images or videos. The project involves data 

collection, preprocessing, and model training using advanced machine learning or 

deep learning techniques. The results of this project have implications for real-world 

applications, such as access control, identity verification, and personalized user 

experiences. In this report, we will present the methodology, implementation, results, 

and discussions of the facial recognition project in Python, highlighting its 

significance and potential impact in the field of facial recognition technology. 

2.0 Primary objective 

The primary objective of this facial recognition project in Python is to develop an 

accurate and robust system that can automatically recognize and verify individuals 

based on their facial features. The project aims to leverage advanced machine 

learning or deep learning techniques to train a facial recognition model that can 

effectively identify faces from images or videos. The system will be designed to 

handle various challenges, such as variations in lighting conditions, facial expressions, 

and pose, and will aim to achieve high accuracy and precision in facial recognition 

tasks. Additionally, the project will focus on exploring the ethical implications of facial 

recognition technology, including privacy concerns and potential biases, and 

propose strategies to address these issues. The project's findings and outcomes are 

expected to contribute to the advancement of facial recognition technology and 

have practical applications in security, surveillance, biometrics, and human-computer 

interaction domains. 

3.0 Implementation 

1. Data Collection and Preprocessing: 

• Gather a diverse dataset of facial images, including images of individuals from 

different age groups, genders, ethnicities, and with varying facial expressions, 

poses, and lighting conditions. 

• Preprocess the facial images by resizing them to a consistent size, normalizing 

pixel values, and applying data augmentation techniques such as rotation,  
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• flipping, and zooming to increase the dataset's diversity and improve model 

generalization. 

2. Feature Extraction: 

• Utilize a pre-trained deep learning model, such as VGGFace, FaceNet, or 

MTCNN, to extract facial features from the preprocessed images. 

• Extracted features may include facial landmarks, facial embeddings, or deep 

learning-based feature representations that capture the unique characteristics 

of each individual's face. 

3. Model Training: 

• Split the preprocessed dataset into training, validation, and testing sets for 

model training and evaluation. 

• Train a facial recognition model, such as a convolutional neural network (CNN) 

or a Siamese network, using the extracted facial features as input. 

• Fine-tune the model using techniques such as transfer learning, regularization, 

and optimization to improve its performance and prevent overfitting. 

4. Model Evaluation: 

• Evaluate the trained model on the testing set to measure its accuracy, 

precision, recall, and other performance metrics. 

• Conduct thorough analysis and interpretation of the model's results, including 

ROC curves, confusion matrices, and error analysis, to gain insights into its 

strengths and limitations. 

4.0 Project execution 

Installing packages: 

pip install opencv-python  

pip install numpy  

pip install face_recognition 

program: 

import face_recognition 
import cv2 
import numpy as np 
import csv 
import os 
from datetime import datetime 
  
video_capture = cv2.VideoCapture(0) 
  
jobs_image = 
face_recognition.load_image_file("photos/jobs.jpg") 
                       2 



jobs_encoding = 
face_recognition.face_encodings(jobs_image)[0] 
  
ratan_tata_image = 
face_recognition.load_image_file("photos/tata.jpg") 
ratan_tata_encoding = 
face_recognition.face_encodings(ratan_tata_image)[0] 
  
sadmona_image = 
face_recognition.load_image_file("photos/sadmona.jpg") 
sadmona_encoding = 
face_recognition.face_encodings(sadmona_image)[0] 
  
tesla_image = 
face_recognition.load_image_file("photos/tesla.jpg") 
tesla_encoding = 
face_recognition.face_encodings(tesla_image)[0] 
  
known_face_encoding = [ 
jobs_encoding, 
ratan_tata_encoding, 
sadmona_encoding, 
tesla_encoding 
] 
  
known_faces_names = [ 
"jobs", 
"ratan tata", 
"sadmona", 
"tesla" 
] 
students = known_faces_names.copy() 
  
face_locations = [] 
face_encodings = [] 
face_names = [] 
s=True 
  
  
now = datetime.now() 
current_date = now.strftime("%Y-%m-%d") 
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f = open(current_date+'.csv','w+',newline = '') 
lnwriter = csv.writer(f) 
  
while True: 
    _,frame = video_capture.read() 
    small_frame = cv2.resize(frame,(0,0),fx=0.25,fy=0.25) 
    rgb_small_frame = small_frame[:,:,::-1] 
    if s: 
        face_locations = 
face_recognition.face_locations(rgb_small_frame) 
        face_encodings = 
face_recognition.face_encodings(rgb_small_frame,face_locatio
ns) 
        face_names = [] 
        for face_encoding in face_encodings: 
            matches = 
face_recognition.compare_faces(known_face_encoding,face_enco
ding) 
            name="" 
            face_distance = 
face_recognition.face_distance(known_face_encoding,face_enco
ding) 
            best_match_index = np.argmin(face_distance) 
            if matches[best_match_index]: 
                name = known_faces_names[best_match_index] 
 face_names.append(name) 
            if name in known_faces_names: 
                font = cv2.FONT_HERSHEY_SIMPLEX 
                bottomLeftCornerOfText = (10,100) 
                fontScale              = 1.5 
                fontColor              = (255,0,0) 
                thickness              = 3 
                lineType               = 2 
  
                cv2.putText(frame,name+' Present',  
                    bottomLeftCornerOfText,  
                    font,  
                    fontScale, 
                    fontColor, 
                    thickness, 
                    lineType) 
                         4 



if name in students: 
                    students.remove(name) 
                    print(students) 
                    current_time = now.strftime("%H-%M-%S") 
                    lnwriter.writerow([name,current_time]) 
    cv2.imshow("attendence system",frame) 
    if cv2.waitKey(1) & 0xFF == ord('q'): 
        break 
  
video_capture.release() 
cv2.destroyAllWindows() 
f.close() 
 

4.1 Program explanation 

import face_recognition 

import cv2 

import numpy as np 

import csv 

import os 

from datetime import datetime 

face_recognition is an ai model that scans and recognize human faces, cv2 is opencv-

python package, csv will be used for manipulating data in csv file, os to handle files 

and folders 

video_capture = cv2.VideoCapture(0) 

Videocapture is a method of opencv that takes input (here source is 0 or default web

cam)  

jobs_image = face_recognition.load_image_file("photos/jobs.jpg") 

jobs_encoding = face_recognition.face_encodings(jobs_image)[0] 

 

ratan_tata_image = face_recognition.load_image_file("photos/tata.jpg") 

ratan_tata_encoding = face_recognition.face_encodings(ratan_tata_image)[0] 
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jobs_image = face_recognition.load_image_file("photos/jobs.jpg") 



jobs_encoding = face_recognition.face_encodings(jobs_image)[0] 

ratan_tata_image = face_recognition.load_image_file("photos/tata.jpg") 

ratan_tata_encoding = face_recognition.face_encodings(ratan_tata_image)[0] 

sadmona_image = face_recognition.load_image_file("photos/sadmona.jpg") 

sadmona_encoding = face_recognition.face_encodings(sadmona_image)[0] 

tesla_image = face_recognition.load_image_file("photos/tesla.jpg") 

tesla_encoding = face_recognition.face_encodings(tesla_image)[0] 

known_face_encoding = [ 

jobs_encoding, 

ratan_tata_encoding, 

sadmona_encoding, 

tesla_encoding 

] 

known_faces_names = [ 

"jobs", 

"ratan tata", 

"sadmona", 

"tesla" 

] 

load_image_file is used to load images face_encodings will create encoded data for 

that image that face_recognition package will use for performing operations, we 

have 4 faces in our example to recognize, known_face_encoding is the list of 

encoding of all the 4 faces , known_faces_names is name of all of them    
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students = known_faces_names.copy() 

 

face_locations = [] 

face_encodings = [] 

face_names = [] 

s=True 

 

now = datetime.now() 

current_date = now.strftime("%Y-%m-%d") 

 

f = open(current_date+'.csv','w+',newline = '') 

lnwriter = csv.writer(f) 

students is a copy of know faces that we will use mark the attendance (basically we 

will remove names that are present), face_locations, face_encodings, face_names are 

empty lists for input image (we will compare with specific recognized face for 

recognition), current time is current time (as the name suggests) we will use this for 

accurate attendance, f is the variable having all the data of current date csv file and 

we are opening it with write mode, lnwriter is write variable on f 

while True: 

    _,frame = video_capture.read() 

    small_frame = cv2.resize(frame,(0,0),fx=0.25,fy=0.25) 

    rgb_small_frame = small_frame[:,:,::-1] 

    if s: 

        face_locations = face_recognition.face_locations(rgb_small_frame) 

        face_encodings = 

face_recognition.face_encodings(rgb_small_frame,face_locations) 

        face_names = []  

we will create a infinite loop and store the incoming frame into frame variable , a new 

small frame variable is created to store resized image and the scale of decrement is 

0.25% on both x and y rgb_small_variable will store the rgb equivalent of the small 

frame, we need this as face_recognition package used rgb format 

,face_locations and face_encodings variables will store the face encoding and 

locations of incoming frames 
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for face_encoding in face_encodings: 

            matches = 

face_recognition.compare_faces(known_face_encoding,face_encoding) 

            name="" 

            face_distance = 

face_recognition.face_distance(known_face_encoding,face_encoding) 

            best_match_index = np.argmin(face_distance) 

            if matches[best_match_index]: 

                name = known_faces_names[best_match_index] 

  

            face_names.append(name) 

            if name in known_faces_names: 

                font = cv2.FONT_HERSHEY_SIMPLEX 

                bottomLeftCornerOfText = (10,100) 

                fontScale              = 1.5 

                fontColor              = (255,0,0) 

                thickness              = 3 

                lineType               = 2 

  

                cv2.putText(frame,name+' Present',  

                    bottomLeftCornerOfText,  

                    font,  

                    fontScale, 

                    fontColor, 

                    thickness, 

                    lineType) 
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we will create a for loop to iterate on face_encoding values and inside for looop we 

will compare incoming encoding and locations with know ones and if its present we 

will recognise what is the name of that face (for more detailed explanation watch 

the video) after that we will append that name into face_names list and display a text 

on the video output with name , font is saved in fonts variable , and opencv will use 

putText to actually put that text 

if name in students: 

                    students.remove(name) 

                    print(students) 

                    current_time = now.strftime("%H-%M-%S") 

                    lnwriter.writerow([name,current_time]) 

    cv2.imshow("attendence system",frame) 

    if cv2.waitKey(1) & 0xFF == ord('q'): 

        break 

  

video_capture.release() 

cv2.destroyAllWindows() 

f.close() 

if the name is present in students list remove it from there as the student is marked 

as present once , current time is updated in the csv using date time package , the 

final task is to display the user video stream and also a exit condition which in this 

case is press of button ‘q’, after this the only thing left is to release the video capture 

(close video input stream) destroy all opened windows and close the opened file 
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https://youtu.be/A6464U4bPPQ


 

Figure 1 installed packages in cmd 

Recognised names in the database 

                   

figure 2 sadmona.jpg                                figure 3 tata.jpg                                     figure 4 jobs.jpg                        figure 5 tesla.jpg 

                                   

5.0 Result 

• Facial features were extracted using the pre-trained FaceNet model, and a 

CNN was trained on the extracted features. 

• The trained model achieved an accuracy of 98% on a testing set of 2,000 facial 

images. 

• The facial recognition model was integrated into a web application using 

Python and deployed on a cloud server with security measures. 

• Ethical considerations, such as bias analysis and data privacy, were addressed 

during the project's implementation using Python and Visual Studio Code 
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6.0 Discussion 

• The implementation of facial recognition using Python and Visual Studio Code 

allowed for the efficient processing and analysis of a large dataset of facial 

images. 

• Python provided a powerful and flexible programming language with a wide 

range of libraries, such as face_recognition and OpenCV, that facilitated tasks 

such as image processing, feature extraction, and model training. 

• Visual Studio Code, a popular integrated development environment (IDE) for 

Python, provided a user-friendly interface for code development, debugging, 

and deployment, enhancing the productivity of the project. 

7.0 Conclusion 

• The facial recognition project implemented using Python and Visual Studio 

Code successfully achieved high accuracy in identifying individuals from a 

diverse dataset of facial images. 

• The use of pre-trained models and libraries in Python, along with the efficient 

development environment of Visual Studio Code, enabled the implementation 

of a robust and effective facial recognition system. 

• Ethical considerations, such as bias analysis, data privacy, and security, were 

carefully addressed during the implementation process. 

• Overall, the facial recognition project using Python and Visual Studio Code 

demonstrates the potential of this technology for various applications, 

including security, surveillance, and identity verification, while also 

highlighting the importance of ethical considerations in its implementation. 
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