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ABSTRACT: In recent years we have seen a notable surge in face recognition technology with its increasingly diverse 

applications. From security systems to social media applications, face recognition technology has gained much 

prominence and importance in the day-to-day lives of people. This paper works precisely on the effective methods of 

face recognition with particular emphasis on feature extraction techniques. We talk about traditional approaches, 

Eigenfaces and Fisher faces, and their recent development, even into the modern deep learning-based approach, such as 

Convolution Neural Networks. This study compares these methods on accuracy and computational efficiency that may 

provide a basis for proposing a hybrid model that combines the traditional and deep learning features. Our results point 

to the possibility of improving face recognition performance while overcoming the practical challenges of 

implementing these approaches. 
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I. INTRODUCTION 

 

Face recognition is one of the significant computer vision problems with an extensive range of applications in security, 

surveillance, and verification of identities. The primary application of face recognition is the identification or 

verification of a human subject by his facial features. Although much headway has been made in face recognition, the 

complexity remains high due to lighting, pose, expression, and occlusion variations.  

  

Face recognition technology has emerged as one of the most prominent biometric identification systems due to its non-

intrusive nature and wide range of applications. From unlocking personal devices to bolstering security in public and 

private spaces, face recognition is becoming a vital tool in both consumer and industrial technologies. 

  

This project aims to explore the development and implementation of a robust face recognition system capable of 

identifying individuals with high accuracy and efficiency. The primary focus is to leverage advanced machine learning 

techniques, particularly deep learning algorithms, to enhance the precision and speed of facial recognition. By training 

the model on a large dataset of facial images, the system learns to extract key facial features and match them against a 

database of known individuals. 

  

The increasing demand for accurate face recognition systems has led to rapid advancements in the field, with ongoing 

research addressing challenges such as varying lighting conditions, pose variations, and partial occlusions (e.g., due to 

masks or sunglasses). This project aims to build upon existing work by addressing these challenges and providing an 

improved, real-world solution. [1] 
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II. LITERATURE SURVEY 

 

In practice, implementing such a hybrid model could address some of the current limitations of face recognition 

systems, especially in resource-constrained environments like mobile devices or security cameras. By leveraging the 

computational efficiency of traditional methods and the high accuracy of deep learning models, this approach could 

provide a more adaptable and scalable solution.[9] 

 

• Distance-Based Similarity Measure: The adoption of the Euclidean distance as a similarity measure for 

comparing the feature vectors is mentioned in the implementation. This procedure allows for a direct way of 

determining the degree of similarity between the extracted features of the test images and the images in the 

database. 

• Impact of Training Data and Variations: Furthermore, the study also tried to look into the effects of differing 

the number of training data and the types of deformations in the face images (like the change of pose and 

expression) on the performance of the system. This phase is important for us to see how resilient and adaptable our 

system is.[10] 

• Feature Extraction Techniques: The last few pages leave the impression that the employment of feature 

extraction techniques is the key to the success of the face recognition system. Both the model and appearance are 

into the advantages of and disadvantages of the model-based and appearance-based methods and the hybrid 

systems can offer the increased accuracy of using the two approaches  

• Dataset Quality: The study gives a primary theoretical foundation of confronting this problem by offering that the 

data quality and diversity of datasets are crucial for the correct deployment of face recognition systems. A dataset 

that is built correctly can raise the precision and speed of the recognition process, while an incorrect dataset can 

produce inaccurate results[11] 

• Challenges with Real-World Data: The study identifies the complexities involved in feature extraction from real-

world images, which are often more challenging than those from controlled environments. This highlights the 

limitations of existing models when applied to diverse and uncontrolled datasets.[12] 

• The Biometric Technology Importance: introduction illustrates the increasing relevance of biometric technology 

in protecting and antiterrorism fights. Passwords, the traditional ways are now considered inadequate today's 

environment hence the wide use of biometric recognition systems in various fields like law enforcement and 

commercial applications.[13] 

 

To sum up, our study underscores the need to balance performance and practicality in face recognition systems. While 

deep learning continues to push the boundaries of what’s possible, traditional methods still have their place, particularly 

when computational resources are limited. The hybrid model we propose is an exciting prospect that could enhance 

both the efficiency and accuracy of face recognition technologies, ultimately benefiting a wide range of applications in 

the real world. 

 

III. METHODOLOGY 

 

The proposed approach integrates LBP and CNNs to extract robust features. LBP is a texture analysis technique used to 

extract local patterns from images. Similarly, CNNs can become feature extractors that learn complex patterns. The 

steps involved in the proposed approach are as follows: [2]  

Preprocessing: 

The face images are pre-processed by removing noise and normalizing pixel values. 

 

LBP Feature Extraction:  

LBP features are extracted from pre-processed images. 

 

Feature extraction:   

Extract CNN features from the LBP features. 

 

Feature fusion:  

Fuse the LBP and CNN features to get a strong feature representation. 
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Classification:  

The fused features are classified employing an SVM 

 

Fig. 1: System Architecture 

 

 
 

 

• OpenCV: Open Source Computer Vision Library is a popular, open-source library primarily used for real-time 

computer vision and image processing tasks. It provides a wide range of functions and tools to help developers 

work with images, videos, and various computer vision problems. OpenCV is written in C++ but has bindings for 

several programming languages, including Python, Java, and MATLAB. [3] 

• Principal Component Analysis (PCA): is a popular dimensionality reduction technique used in machine learning, 

statistics, and computer vision. It helps simplify complex datasets by transforming them into a smaller set of 

variables (principal components) that capture the most variance in the data. This makes PCA a key tool in data 

compression, noise reduction, and visualization of high-dimensional data. [4] 

• Support Vector Machine (SVM): is a powerful supervised machine learning algorithm commonly used for 

classification and regression tasks. It is particularly effective for high-dimensional spaces and is widely used in 

applications such as image classification, text categorization, and bioinformatics.  [5] 

  

IV. PROJECT FEASIBILITY AND SCOPE 

 

Face recognition technology has become an integral part of our lives, with its application stretching from security 

systems and law enforcement to social media and even daily tasks like unlocking our phones. Despite its widespread 

use, the underlying methods of face recognition continue to evolve, and this is where the importance of feature 

extraction techniques comes into play. 

  

In this study, we explored both traditional and modern approaches to face recognition, focusing specifically on how 

they extract key features from facial images. The older, more established methods—like Eigenfaces and Fisherfaces—
use statistical techniques to reduce the dimensionality of facial data. Eigenfaces, for instance, analyze a set of training 

images and capture the most important characteristics of a face, while Fisherfaces optimize this process by improving 

discrimination between different classes (i.e., different faces). These techniques are relatively simple and 

computationally efficient, making them attractive for applications where processing power is limited. However, they 

tend to struggle when dealing with variations in lighting, facial expressions, or angles, which can significantly affect 

accuracy.[6] 

  

On the other hand, modern methods, especially deep learning approaches like Convolutional Neural Networks (CNNs), 

have dramatically improved the accuracy of face recognition. CNNs are capable of learning complex patterns in images 
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and can handle the inherent variations that traditional methods find challenging. By automatically extracting features 

such as edges, textures, and even high-level abstractions, CNNs have become the gold standard in face recognition. 

However, their computational complexity is a significant drawback. Training a CNN requires substantial computing 

resources and time, which can make real-time or large-scale applications difficult to implement.[7] 

  

Our research highlights that while CNNs provide excellent accuracy, they come with higher costs in terms of 

computational power and time. Traditional methods, on the other hand, are faster but less robust in challenging 

environments. This opens the door for the possibility of a hybrid approach—a system that combines the strengths of 

both traditional methods and CNNs. Such a model could, for example, use simpler algorithms for initial feature 

extraction and switch to deep learning only when greater precision is needed. This would strike a balance between 

speed and accuracy, making the technology more practical for real-world applications.[8] 

 

Fig. 2: Project Flow 

 

V. CONCLUSION 

 

Extracted Features in Face Recognition 

The paper gives one specific way of extracting features for the face images required by Effective Face Recognition 

Using Feature Extraction.  

The important features taken out are: 

Five Major Facial Points The system recognizes five crucial points on the face which will form a foundation for all 

subsequent calculations.  

These are:  

• Centre of the right eye 

• Centre of the left eye 

• Centre of nose  

• Centre of lips 

• Face Centre 

 

• Triangle Formation: These points are used to form three distinct triangles needed for the calculation of 

trigonometric functions: 

 Triangle I: This triangle is formed at the center of the right eye, the left eye, and the middle of the nose. 

 Triangle II: This triangle is formed at the center of the right eye, the left eye, and the middle of the lips. 

 Triangle III: It deals with the middle point of the face and the remaining major points to establish a geometric 

space between the facial features. 

 

• Computation of Perimeter and Area: The algorithm measures the perimeters and areas of these triangles. These 

will show the spatial relationship between the facial features. Now, the geometric information related to the above 

triangles will be used to compare the query face with the images residing in the database. 
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• Trigonometric Parameters: The model computes several trigonometric parameters based on the distances 

between the points of these triangles. These angles and ratios establish similarities between different faces, 

irrespective of age-related transformations. 

 

• Comparison Mechanism: These trigonometric features are now used to compare the query face with images 

saved in the database. In this case, the system retains results obtained during the initial stage of feature extraction. 

At subsequent stages, these are compared to achieve correct identification. 

 

In a nutshell, the procedure of trigonometric feature extraction using key facial points, and triangle formation is crucial 

in achieving the high success rate of the proposed face recognition system to be applied equally in different age groups. 
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