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  Abstract: Face recognition is one of the most widely used biometric technologies for identification and 

authentication. Human faces are complex and dynamic, requiring efficient recognition techniques. This 

paper presents a face recognition-based system using Python and OpenCV for real-time detection and 

identification. The system utilizes algorithms such as Local Binary Pattern Histogram (LBPH) and 

Principal Component Analysis (PCA) for feature extraction and recognition. It can be applied in areas 

such as attendance management, security, and access control. The proposed system improves accuracy, 

reduces manual effort, and provides a reliable and efficient solution. However, challenges such as lighting 

conditions and facial variations still affect performance, which can be improved using advanced 

techniques. 
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I. INTRODUCTION  

  

Face recognition is a biometric technology used to identify or verify a person based on their facial 

characteristics. Unlike traditional identification methods such as passwords or ID cards, face recognition 

provides a non-intrusive and contactless approach. Research in face recognition began in the 1960s and 

has significantly evolved with advancements in computer vision, machine learning, and deep learning. 

Early systems relied on manual feature extraction, while modern systems use automated algorithms 

capable of handling large datasets and real-time processing. Face recognition systems generally consist 

of two main processes: face detection and face recognition. Face detection identifies the presence and 

location of a face in an image, while face recognition determines the identity of the detected face by 

comparing it with stored data. Due to its efficiency and ease of use, face recognition technology is widely 

used in applications such as security systems, surveillance, access control, attendance management, and 

smart devices. 

  

 

http://www.ijcrt.org/


www.ijcrt.org                                                 © 2026 IJCRT | Volume 14, Issue 4 April 2026 | ISSN: 2320-2882 

IJCRT2604910 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org h824 

 

 

 

II. METHODOLOGY  

The system follows a step-by-step process: 

1. Image Acquisition 

The camera captures real-time images of individuals.  

2. Preprocessing 

The captured image is converted to grayscale and enhanced to improve quality.  

3. Face Detection 

The system detects faces using algorithms such as Haar Cascade.  

4. Feature Extraction 

Facial features are extracted using methods like LBPH or PCA.  

5. Face Recognition 

The extracted features are compared with stored data using classification techniques.  

Output Generation 

The system displays the recognized person’s identity or marks attendance automatically 

  

III. LITERATURE REVIEW  

  

Numerous research studies have explored different techniques for face recognition over the years. These 

techniques can be broadly categorized into local, holistic, and hybrid approaches. 

Local feature-based methods focus on specific facial components such as eyes, nose, and mouth. These 

methods are robust to minor variations but may fail when features are partially occluded.  

Holistic methods, such as Eigenfaces and PCA, consider the entire face as a single entity and extract 

global features. These methods are simple and computationally efficient but are sensitive to variations in 

lighting and facial expressions. 

Hybrid methods combine both local and global features to improve recognition accuracy. Techniques 

such as Local Binary Pattern Histogram (LBPH) have gained popularity due to their ability to handle 

illumination changes effectively. Despite these advancements, challenges such as pose variation, lighting 

conditions, occlusion, and real-time processing remain key areas of research 

 

  

IV. PROBLEM STATEMENT  

  

Traditional identification systems, such as manual attendance and ID card verification, are time -

consuming, inefficient, and prone to errors. These systems also allow fraudulent activities such as proxy 

attendance. 

Existing face recognition systems face several limitations, including: 

 Reduced accuracy under varying lighting conditions  

 Difficulty in handling different facial expressions and poses  

 High computational requirements  

 Slow processing speed in real-time systems  

Therefore, there is a need to develop an efficient, accurate, and real-time face recognition system that can 

overcome these challenges and provide reliable performance in practical applications.  
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V. OBJECTIVES OF THE PROJECT  

  

The main objectives of this project are: 

1. To develop an automated face recognition system using computer vision techniques.  

2. To detect and recognize human faces in real-time.  

3. To improve system accuracy using efficient feature extraction methods.  

4. To reduce manual effort in attendance and identification systems.  

5. To design a user-friendly and reliable system for practical 

 

 

VI. TECHNOLOGIES USED  

Component Technology 

Programming Language Python 

Computer Vision OpenCV 

Algorithms LBPH, PCA 

IDE Visual Studio Code 

Database CSV 

  

  

VII. RESULTS  

  

The implemented system demonstrates effective performance in detecting and recognizing faces in 

real-time. The system shows high accuracy under normal lighting conditions and provides fast response 

time. 

The results indicate that: 

 Faces are detected accurately in real-time  

 Recognition is reliable for trained datasets  

 Attendance is recorded automatically  

 System performance is efficient and user-friendly  

However, accuracy may decrease under poor lighting conditions or extreme facial variations.  

 

VIII. PROPOSED SYSTEM  

 

A. System Overview  

  

The proposed system is designed to capture facial images using a camera and process them using image 

processing techniques. The system first detects the presence of a face in the image and then extracts 

important features for recognition. These features are compared with stored data in the database to 

identify the individual. 

The system operates in real-time and provides immediate output, making it suitable for applications such 

as automated attendance systems, security systems, and access control. 
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B. System Architecture  

  
IX. DISCUSSION  

  

The developed system provides a practical solution for automated face recognition. It significantly 

reduces manual effort and improves efficiency compared to traditional methods. 

The system performs well in controlled environments but may face challenges in real-world scenarios 

with varying lighting and occlusions. Further improvements can be made using deep learning 

techniques to enhance robustness and accuracy. 

  

  

X. ADVANTAGES  

  

 Automated and contactless system  

 High accuracy and efficiency  

 Real-time processing  

 Reduces human effort and errors  

 Easy to use and implement 

  

  

XI. LIMITATIONS  

  

 Sensitive to lighting conditions  

 Affected by facial expressions and pose  

 Requires quality training data  

 Performance depends on hardware 

  

XII. FUTURE ENHANCEMENTS  

  

 Integration with deep learning models for improved accuracy  

 Real-time large-scale deployment  
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 Enhanced performance in low-light conditions  

 Integration with CCTV and security systems  

 Application in smart cities and IoT systems 

  

XIII. CONCLUSION  

  

Face recognition technology has become an essential component in modern automated systems. The 

proposed system successfully demonstrates the implementation of a real-time face recognition system 

using computer vision techniques. 

It provides an efficient, reliable, and user-friendly solution for applications such as attendance and 

security. Although certain challenges remain, advancements in artificial intelligence and deep learning 

are expected to further improve the performance of such systems. 

This research highlights the potential of face recognition technology in creating smarter and more 

secure environments. 
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