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Abstract 
The face recognition is quite interesting subject if we see in terms of security.  A system can 

recognize and catch criminals and terrorists in a crowd.  The proponents of large-scale face recognition feel 
that it is a necessary evil to make our country safer.  It could benefit the visually impaired and allow them 
to interact more easily with the environment.  Also, a computer vision-based authentication system could 
be put in place to allow computer access or access to a specific room using face recognition.  Another 
possible application would be to integrate this technology into an artificial intelligence system for more 
realistic interaction with humans.  

We propose an appearance-based face recognition method called the Laplacianface approach. By 
using Locality Preserving Projections (LPP), the face images are mapped into a face subspace for analysis. 
Different from Principal Component Analysis (PCA) and Linear Discriminant Analysis (LDA) which 
effectively see only the Euclidean structure of face space, LPP finds an embedding that preserves local 
information, and obtains a face subspace that best detects the essential face manifold structure. The 
Laplacian faces are the optimal linear approximations to the eigen functions of the Laplace Beltrami 
operator on the face manifold. In this way, the unwanted variations resulting from changes in lighting, 
facial expression, and pose may be eliminated or reduced. 
Keywords: PCA, LDA, LPP, Security 

1. Introduction 

A smart environment is one that is able to identify people, interpret their actions, and react 
appropriately. Thus, one of the most important building blocks of smart environments is a person 
identification system. Face recognition devices are ideal for such systems, since they have recently become 
fast, cheap, unobtrusive, and, when combined with voice-recognition, are very robust against changes in the 
environment. Moreover, since humans primarily recognize each other by their faces and voices, they feel 
comfortable interacting with an environment that does the same. 
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Facial recognition systems are built on computer programs that analyze images of human faces for 
the purpose of identifying them. The programs take a facial image, measure characteristics such as the 
distance between the eyes, the length of the nose, and the angle of the jaw, and create a unique file called a 
"template." Using templates, the software then compares that image with another image and produces a 
score that measures how similar the images are to each other. Typical sources of images for use in facial 
recognition include video camera signals and pre-existing photos such as those in driver's license databases. 

Facial recognition systems are computer-based security systems that are able to automatically 
detect and identify human faces. These systems depend on a recognition algorithm, such as eigenface or the 
hidden Markov model. The first step for a facial recognition system is to recognize a human face and 
extract it fro the rest of the scene. Next, the system measures nodal points on the face, such as the distance 
between the eyes, the shape of the cheekbones and other distinguishable features. These nodal points are 
then compared to the nodal points computed from a database of pictures in order to find a match. 
Obviously, such a system is limited based on the angle of the face captured and the lighting conditions 
present. New technologies are currently in development to create three-dimensional models of a person's 
face based on a digital photograph in order to create more nodal points for comparison. However, such 
technology is inherently susceptible to error given that the computer is extrapolating a three-dimensional 
model from a two-dimensional photograph. 

Principle Component Analysis is an eigenvector method designed to model linear variation in 
high-dimensional data. PCA performs dimensionality reduction by projecting the original n-dimensional 
data onto the k << n -dimensional linear subspace spanned by the leading eigenvectors of the data’s 
covariance matrix. Its goal is to find a set of mutually orthogonal basis functions that capture the directions 
of maximum variance in the data and for which the coefficients are pairwise decorrelated. For linearly 
embedded manifolds, PCA is guaranteed to discover the dimensionality of the manifold and produces a 
compact representation. 

 

Eigenfaces:  ”Eigenfaces for Recognition” seeks to implement a system capable of efficient, simple, and 
accurate face recognition in a constrained environment (such as a household or an office). The system does 
not depend on 3-D models or intuitive knowledge of the structure of the face (eyes, nose, mouth). 
Classification is instead performed using a linear combination of characteristic features (eigenfaces). 

 The motivation behind Eigenfaces is that the previous work ignores the question of which features 
are important for classification, and which are not. Eigenfaces seeks to answer this by using principal 
component analysis of the images of the faces. This analysis reduces the dimensionality of the training set, 
leaving only those features that are critical for face recognition. The system is initialized by first acquiring 
the training set (ideally a number of examples of each subject with varied lighting and expression). 
Eigenvectors and eigenvalues are computed on the covariance matrix of the training images. The M highest 
eigenvectors are kept. Finally, the known individuals are projected into the face space space, and their 
weights are stored. This process is repeated as necessary. 

 

Eigenfaces And Fisherfaces:- Eigenfaces and Fisherfaces are used for face recognition purpose. Face 
recognition using Eigenfaces is efficient than that of Fisherfaces. These two methods are used regularly for 
the detection and recognition purpose. Eigenfaces use PCA method for the facial recognition and detection 
purpose. Fisherfaces use LDA(Linear Discriminant Analysis) method for the face recognition purpose. 

2. PCA AND LDA methods:- 

PCA(Principal Component Analysis):-  PCA is a useful statistical technique that has found application in 
fields such as face recognition and image compression, and is a common technique for finding patterns in 
data of high dimension. Principal component analysis (PCA) involves a mathematical procedure that 
transforms a number of (possibly) correlated variables into a (smaller) number of uncorrelated variables 
called principal components. The first principal component accounts for as much of the variability in the 
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data as possible, and each succeeding component accounts for as much of the remaining variability as 
possible. 

LDA(Linear Discriminant Analysis):- Linear discriminant analysis (LDA) and the related Fisher's linear 
discriminant are methods used in statistics, pattern recognition and machine learning to find a linear 
combination of features which characterizes or separates two or more classes of objects or events. The 
resulting combination may be used as a linear classifier, or, more commonly, for dimensionality 
reduction before later classification. 

LDA is closely related to ANOVA (analysis of variance) and regression analysis, which also attempt to 
express one dependent variable as a linear combination of other features or measurements. However, 
ANOVA uses categorical independent variables and a continuous dependent variable, whereas discriminant 
analysis has continuous independent variables and a categorical dependent variable (i.e. the class 
label).[3] Logistic regression and probit regression are more similar to LDA, as they also explain a 
categorical variable by the values of continuous independent variables. These other methods are preferable 
in applications where it is not reasonable to assume that the independent variables are normally distributed, 
which is a fundamental assumption of the LDA method[4]. 

3. Conclusion 

Face recognition is a challenging problem in the field of image analysis and computer vision that has 
received a great deal of attention over the last few years because of its many applications in various 
domains. Research has been conducted vigorously in this area for the past four decades or so, and though 
huge progress has been made this application will be developed using Java Technique. This application will 
help to solve the security issues of the system as well as country. 
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