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Abstract:  
The Face Recognition Based Attendance System 

Using Machine Learning is developed to automate 

student attendance while overcoming the 

limitations of manual registers and fingerprint-

based methods. The proposed system captures real-

time facial images through a webcam and performs 

image preprocessing, face detection, feature 

extraction, and recognition. Haar Cascade 

Classifier is employed for face detection, while 

Convolutional Neural Network (CNN) is used to 

extract facial features. Support Vector Machine 

(SVM) and K-Nearest Neighbors (KNN) classifiers 

are applied to identify registered students. The 

system maintains student facial data under 

different expressions, poses, and lighting conditions 

to improve recognition robustness. Once a student 

is identified, attendance is automatically recorded 

with name, date, and time in Excel/database 

records. Testing and validation evaluate accuracy, 

reliability, speed, and performance under varied 

classroom conditions, providing an efficient, 

contactless, and secure attendance solution. 

Keywords: Face Recognition, Machine Learning, 

Attendance Management, Face Detection, CNN, 

SVM. 

 

I. INTRODUCTION  

Student attendance is an essential activity in 

educational institutions for monitoring student 

participation, discipline, and academic progress. 

Traditional attendance methods, such as manual 

registers and roll calls, are time-consuming, labor-

intensive, and prone to human errors. They may 

also allow proxy attendance and require additional 

effort for maintaining and monitoring records. 

Although fingerprint-based biometric systems 

provide automation, they require physical contact 

with specific devices and may create hygiene and 

maintenance concerns. The advancement of 

Artificial Intelligence, Machine Learning, and 

computer vision provides an effective alternative 

through automated face recognition. The proposed 

Face Recognition Based Attendance System 

Using Machine Learning captures students’ facial 

images through a webcam and processes them for 

automatic identification. Image preprocessing 

techniques such as resizing, normalization, and 

noise removal improve image quality. Haar 

Cascade Classifier detects faces, while a 

Convolutional Neural Network extracts important 

facial features. SVM and KNN algorithms 

recognize registered students. After successful 

identification, the system automatically records 

the student’s name, date, and time, thereby 

providing a faster, contactless, reliable, and 

efficient attendance management solution. 

 

II. LITERATURE SURVEY 

Recent research has demonstrated significant 

progress in applying machine learning and deep 

learning techniques to face recognition and 

automated attendance management. Modern face 

recognition approaches emphasize robust feature 

extraction, accurate face localization, quality 

assessment, and improved recognition 

performance under varying environmental 

conditions. Several studies have developed 

automated attendance systems using OpenCV, 

Haar Cascade, CNN, SVM, KNN, and other deep-

learning techniques for real-time student 

identification. Research has also explored 

multiple-face recognition, webcam-based 

attendance, IoT-enabled attendance frameworks, 
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and deep-learning-based recognition for 

educational environments. Advanced approaches 

have attempted to address challenges associated 

with facial masks, illumination variations, 

different facial poses, image quality, and 

recognition reliability. These developments 

demonstrate that facial recognition can reduce 

manual attendance effort, minimize recording 

errors, support contactless identification, and 

improve attendance record management. However, 

existing systems continue to face limitations 

related to low-light environments, scalability, 

computational requirements, processing time, 

duplicate attendance, and potential spoofing 

attacks.  Therefore, there is a continuing need for 

an efficient, reliable, and practical face 

recognition attendance framework capable of 

providing accurate real-time identification while 

maintaining organized attendance records and 

satisfactory performance under different 

classroom conditions. 

 

III. PROPOSED WORK  

The proposed work focuses on developing an 

automated Face Recognition Based Attendance 

System Using Machine Learning to provide 

accurate, efficient, and contactless attendance 

management. The system begins with student 

registration, where personal details and multiple 

facial images are collected and stored in the 

student database. During attendance, a webcam 

captures real-time classroom images, which 

undergo preprocessing operations such as 

resizing, normalization, and noise removal to 

improve image quality. The Haar Cascade 

Classifier is then used to detect and isolate faces 

from the captured images. A Convolutional 

Neural Network (CNN) extracts significant facial 

features and converts them into feature 

representations. These features are supplied to 

Support Vector Machine (SVM) and K-Nearest 

Neighbors (KNN) classifiers for identifying 

registered students. When a student is successfully 

recognized, the system automatically records the 

student ID, name, date, and time. A duplicate-

entry mechanism prevents repeated attendance 

within a configurable interval. Unknown faces are 

identified separately, while multiple students can 

be processed simultaneously. Attendance records 

are maintained in CSV or Excel format, and 

administrators or faculty can view and generate 

attendance reports. The proposed system is 

designed to reduce manual effort, prevent proxy 

attendance, improve record management, and 

support reliable real-time classroom attendance. 

 

IV. METHODOLOGY 

The proposed methodology follows a systematic 

workflow for automated student attendance using 

facial recognition and machine learning. It 

includes student registration, image acquisition, 

preprocessing, face detection, feature extraction, 

face recognition, attendance marking, database 

management, and report generation. Each stage 

contributes to accurate and efficient real-time 

attendance processing. 

 

a. Student Registration and Face Image 

Enrollment 

The first stage involves registering students in the 

attendance system. The administrator collects 

student details such as student ID, name, and 

department and stores them in the database. 

Multiple facial images of each student are 

captured and enrolled to represent variations in 

facial expressions, head poses, and lighting 

conditions. These images form the reference 

dataset for subsequent recognition. The enrolled 

facial information is securely associated with the 

corresponding student identity. This stage ensures 

that the system has sufficient facial samples to 

recognize registered students during real-time 

classroom attendance. 

 

b.Image Acquisition and Preprocessing 

During attendance, the system uses a webcam to 

capture real-time images or video frames of 

students in the classroom. The acquired images 

may contain variations in lighting, image quality, 

facial orientation, and background conditions. 

Therefore, preprocessing is performed before 

recognition. The proposed system applies 

operations such as image resizing, normalization, 

and noise removal to improve image quality and 

provide suitable input for subsequent processing 

stages. Proper preprocessing helps produce clearer 

facial regions and supports reliable face detection 

and feature extraction during real-time attendance 

processing. 

 

c. Face Detection Using Haar Cascade 

After preprocessing, the system detects facial 

regions from the captured classroom images using 

the Haar Cascade Classifier. The classifier 
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identifies faces within the input image and isolates 

the detected facial regions for further processing. 

This step is important because recognition should 

be performed only on relevant facial areas rather 

than the complete image. The detected regions are 

subsequently passed to the feature extraction stage. 

The system can process multiple faces appearing 

simultaneously in a classroom frame, making the 

detection stage suitable for automated classroom 

attendance scenarios. 

 

d. Feature Extraction Using CNN 

The detected facial images are processed using a 

Convolutional Neural Network (CNN) for feature 

extraction. CNN-based processing identifies 

important and discriminative facial characteristics 

from the detected face. These characteristics are 

represented as feature vectors that can be used for 

identifying individual students. The extracted 

features are associated with the corresponding 

student labels during enrollment and are later 

compared with features obtained from live 

classroom images. This approach enables the 

system to represent facial information in a form 

suitable for machine-learning-based classification 

and recognition. 

 

e. Face Recognition Using SVM and KNN 

The extracted facial features are supplied to 

machine learning classifiers for student 

identification. The proposed system uses Support 

Vector Machine (SVM) and K-Nearest Neighbors 

(KNN) algorithms. KNN identifies a student by 

comparing the extracted feature vector with stored 

reference vectors and selecting the nearest 

matching examples. SVM performs classification 

in the feature space to distinguish between 

different student identities. Confidence thresholds 

can also be applied so that uncertain or low-

confidence predictions are not automatically 

accepted, thereby helping reduce incorrect 

attendance marking. 

 

f. Automatic Attendance Marking 

Once a student's face is successfully recognized, 

the system automatically generates an attendance 

record. The recognized student's ID and name are 

retrieved from the registered database, and the 

current date and time are recorded using a 

timestamp. A duplicate-detection mechanism 

prevents the same student from being repeatedly 

marked during a configurable attendance interval. 

Multiple recognized students can be processed 

from a single classroom frame. Attendance 

information can be stored in CSV or Excel format, 

while manual correction facilities can be provided 

for instructors when required. 

 

V. ALGORITHMS 

The proposed system uses multiple algorithms at 

different stages to achieve reliable face-based 

attendance. Haar Cascade is used for face 

detection, CNN for extracting meaningful facial 

features, while SVM and KNN are employed for 

recognizing registered students. Together, these 

algorithms enable real-time face detection, feature 

representation, classification, and automated 

attendance marking. 

 

a. Haar Cascade Classifier 

The Haar Cascade Classifier is used to detect 

human faces from images captured through the 

webcam. It identifies facial regions from the 

preprocessed classroom images and separates 

them from the background. The detected face 

regions are then forwarded to the feature 

extraction stage for further analysis. This 

algorithm provides the initial detection capability 

required by the proposed attendance system. Its 

integration allows the system to locate faces 

before applying CNN-based feature extraction and 

machine-learning-based recognition. It also 

supports processing facial regions from classroom 

images containing multiple students. 

 

b. Convolutional Neural Network (CNN) 

The Convolutional Neural Network (CNN) is used 

for extracting important facial features from 

detected face images. It processes the facial region 

and generates a feature representation containing 

discriminative information useful for identifying 

individual students. During enrollment, extracted 

features are associated with the corresponding 

student identity and stored for later comparison. 

During attendance, features from newly detected 

faces are generated using the same process and 

supplied to the recognition classifiers. CNN-based 

feature extraction therefore provides the facial 

representations required for accurate machine-

learning-based student identification. 

 

c. Support Vector Machine (SVM) 

Support Vector Machine (SVM) is one of the 

classification algorithms used for recognizing 
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registered students. The extracted facial features 

are provided to the SVM classifier, which 

separates different student identities within the 

feature space. The document specifies the use of 

an RBF kernel and a one-versus-rest strategy for 

multi-class recognition. SVM is suitable when the 

available training examples for individual student 

classes are relatively limited. The classifier can 

produce a prediction and confidence-based 

decision, while low-confidence results can be 

directed for manual verification to reduce 

incorrect attendance. 

 

d. K-Nearest Neighbors (KNN) 

K-Nearest Neighbors (KNN) is another 

classification approach employed for face 

recognition in the proposed system. During 

student enrollment, facial feature vectors are 

stored together with their corresponding student 

identities. During attendance, the feature vector 

extracted from a detected face is compared with 

the stored reference vectors. KNN identifies the 

closest feature vectors and uses the nearest 

neighbors to determine the student's identity. The 

method provides a straightforward approach for 

matching new facial representations against 

enrolled students and is used alongside SVM as a 

recognition method within the proposed 

attendance framework. 

 

VI. RESULTS AND DISCUSSION 

The proposed system was evaluated using key 

performance measures reported in the document, 

including recognition accuracy, processing time, 

environmental performance, and resource 

utilization. The results indicate that the system can 

perform automated attendance effectively, with 

satisfactory recognition accuracy and real-time 

processing capability. 

 
Table 1: Recognition Performance 

Parameter Result 

Overall Accuracy 92–95% 

Low-Light Accuracy 78–82% 

Recognition Time 0.8–1.2 s 

Attendance Time 2.1 s 

 

Table 1 summarizes the major recognition results 

of the proposed system. Overall recognition 

accuracy reached 92–95%, demonstrating 

effective identification of registered students. 

Under low-light conditions, accuracy decreased to 

78–82%, indicating the influence of illumination 

on recognition. Recognition was completed within 

0.8–1.2 seconds, while complete attendance 

marking required an average of 2.1 seconds. 

 

 
Fig 1: Recognition Accuracy 

Fig 1 illustrates the recognition accuracy of the 

system under normal and low-light conditions. 

The overall value is represented by the midpoint 

of the reported 92–95% range, while low-light 

performance uses the midpoint of 78–82%. The 

graph clearly shows that illumination affects 

recognition performance, although the system 

continues to function under reduced lighting 

conditions. 

 
Fig 2: Processing Time Distribution 

 

The Fig 2 presents the relative contribution of face 

detection, recognition, and attendance marking to 

the reported processing times. Attendance 

marking represents the largest portion, followed 

by recognition and face detection. The 

visualization highlights that end-to-end attendance 

processing requires more time than individual 

detection and recognition stages, while still 

achieving an average response time of 2.1 

seconds. 

 
Table 2: System Resource and Scalability Results 

Parameter Result 

CPU Usage 65% 
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Memory Usage 52% 

Scalability Increase 5% 

System Uptime 98.5% 

 

Table 2 presents resource utilization, scalability, 

and reliability results. During continuous 

operation, CPU usage reached 65% and memory 

usage reached 52%, remaining within the 

specified limits. Increasing the student database to 

more than 500 profiles resulted in only a 5% 

recognition-time increase. The system also 

achieved 98.5% uptime, demonstrating stable 

long-duration operation. 

 

 
Fig 3: System Performance Indicators 

 

Fig 3 presents the major system-performance 

indicators reported in the study. The system 

recorded 65% CPU utilization, 52% memory 

utilization, a 5% increase in recognition time 

during scalability testing, and 98.5% uptime. The 

results indicate stable resource utilization, limited 

performance degradation with increased database 

size, and reliable operation during continuous 

attendance monitoring. 

 

VII. CONCLUSION 

The proposed Face Recognition Based Attendance 

System Using Machine Learning provides an 

efficient, automated, and contactless approach for 

managing student attendance. The system 

integrates webcam-based image acquisition, Haar 

Cascade face detection, image preprocessing, 

CNN-based feature extraction, and machine 

learning classifiers for student recognition. The 

evaluated results demonstrate overall recognition 

accuracy of 92–95%, while low-light conditions 

produced 78–82% accuracy. The system achieved 

an average attendance response time of 2.1 

seconds and supported real-time processing of 

multiple students. Resource utilization remained 

controlled, with 65% CPU and 52% memory 

usage during continuous operation. The system 

also demonstrated reliable long-duration 

performance and generated attendance records in 

an organized format. Overall, the proposed 

approach reduces manual effort, minimizes 

paperwork, supports automated attendance 

recording, and provides a practical solution for 

educational institutions. 

 

FUTURE SCOPE 

The proposed system provides an automated and 

contactless solution for student attendance 

management using facial recognition. Its main 

features include student registration with multiple 

facial images, real-time face capture through a 

webcam, face detection using Haar Cascade, 

image preprocessing, facial feature extraction 

using CNN, and student identification using SVM 

and KNN classifiers. The system supports 

multiple-face detection, automatic attendance 

marking with student name, date, and timestamp, 

and prevention of repeated attendance entries. It 

also provides attendance record viewing, Excel 

report generation, attendance percentage 

calculation, and secured access for administrators 

and faculty. The system is designed to operate 

under different facial expressions, poses, camera 

distances, and lighting conditions. Performance 

evaluation covers recognition accuracy, 

processing time, scalability, resource utilization, 

reliability, and usability, making the system 

suitable for classroom attendance automation. 
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