
International Journal of Engineering Research-Online  

A Peer Reviewed International Journal   
Articles available online http://www.ijoer.in 

Vol.2., Issue.5, 2014 

 

76 V. MANI KUMAR et al  

 

 

 

 

FACE RECOGNITION BY PRINCIPAL COMPONENT ANALYSIS 

 

V. MANI KUMAR1, P. MURALI KRISHNA2 
1M.Tech Student, Department of ECE, GANAPATHY ENGINEERING COLLEGE, Warangal. 

2Assistant Professor, Department of ECE, GANAPATHY ENGINEERING COLLEGE, Warangal. 

 

   

 

  

 

 

 

 

    V. MANI KUMAR 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Face recognition is the method of identifying or validating a face in specified picture. At this point two ways to 

achieve this;  

• sense a face with in the picture  

• identify/verify the face with database  

There are achieves of algorithms that could be practical on an image to attain these two steps. However each 

one has its individual down side. For individual, several of these algorithms are computationally luxurious and 

require so much of time.  

The human face pretenses many difficulties than any regular objective. This is principally for the reason that 

the human being face appears in lots of shapes, textures, color and features. If we prepare an algorithm to 
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ABSTRACT  

Face recognition is exigent because of the extensive collection of faces, the intricacy 

of noises and picture surroundings. The Face recognition has originated its broad 

application in security. It has numerous relevance varying from security admission to 

video indexing by contented. An effectual process in extorting lineaments enlarges 

the effectiveness, face recognition rate and also creates simple implementation. 

This article offers a method for increasing the recognition rate of the face 

recognition scheme. Principle Component Analysis PCA is a standard facet 

extraction and image information method broadly exploited in pattern detection. It 

is the utmost triumphant method in face identification. We intend a new Wavelet 

Packet Decomposition (WPD)-based adaptation of the conventional Principal 

Component Analysis (PCA)-based face detection technique. The projected 

adaptation permits to utilize PCA-based face detection with a huge amount of 

training images and make training much earlier than employing the conventional 

PCA-based technique. 

Key words: face recognition, PCA, Wavelet Packet Decomposition, Feature 

extraction. 
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sense a face, it has to be standard. It basically desires to be one which is not controlled by the attributes of a 

human being face.  

The fundamental stages of face recognition can be expressed in the block diagram specified below. 

 
In this document, one of the well known methods the Principle Component Analysis is recommended. 

2. FACE RECOGNITION 

Face recognition method is a explore hotspot in the area of computer revelation and pattern discovery, which 

is generally employed in human-PC communication, security substantiation, etc. till now, roughly each and 

every methods are depends on multi-sample. However in a few particular conditions, such as ID verification 

and passport authentication, simply single image can be acquired for single person and these methods may 

ineffective. Principal Component Analysis (PCA) pioneered by Turk, is very significant distinct sample face 

recognition techniques, which can precisely express each face representation by linear process of eigenvector. 

 
Fig .face recognition structure 

2.1. FACE RECOGNITION PROBLEM 

Throughout the earlier period decades, face recognition has established significant notice from examiners. The 

confronts of face detection are the hasty and precise recognition or categorization of an inquiry 

representation. Hasty can be related to rapidity and precision refers to identification rate. The majority 

methods highlight on the effectiveness in receiving optimistic outcomes, although while it approaches to 

implementation, rapidity is imperative. The presentation of a face identification method must be capable to 

make the results in a sensible moment. For exemplar, for video supervising and synthetic visualization, actual 

face detection has an incredibly significant meaning. It is awfully functional that the method can sense, identify 

and follow subject in practical. Moreover, it also allows computer organization to identify face appearance and 

conjecture feelings from them in practical.  

2.2. FEATURE EXTRACTION 

Feature extraction is an imperative process in the fields of prototype detection and information removal skill. 

It extort the significant element division from novel time by several regulations, to decrease the time of device 

preparation and the intricacy of gap, in order to realize the aim of dimensionality diminution. Feature 

extraction converts the input information into the group of features whereas the latest condensed depiction 

has a large amount of the pertinent data from the unique information. Feature extraction is a main stage of 

every face detection scheme. Feature extraction is a procedure which transmits the information from prime 

spaces into feature space, showing them in a minor dimensional gap with smaller amount effectual characters. 
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Amid them, the program of Eigen features, the nigh broadly employed practice of linear plot based on 

Principle Component Analysis, has develop into the typical condition to analysis the recital of different face 

detection method. 

3. PRINCIPAL COMPONENT ANALYSIS 

Principal Component Analysis (PCA) is a dimensionality diminution method that can be employed to explain 

contraction and identification predicament. PCA converts the unique information depiction into a subspace 

group of Principal Components such that the primary orthogonal measurement of this subspace controls the 

utmost quantity of discrepancy between the pictures. The final measurement of this subspace controls the 

smallest amount of discrepancy between the pictures, depends on the geometric distinctiveness of the 

objectives. The resulted rudiments from this alteration are orthogonal and the mean square error could be the 

minimum when explaining the origin vector with this output elements.PCA is an admired renovate method 

which effect is not straightly associated to an individual quality element of the unique model. PCA has the 

prospective to make facet extraction, that capable to control the majority inconsistent information elements 

of models and choose an amount of significant entities from the entire feature elements. PCA has been 

effectively functional on face detection, picture de noising, information contraction, information mining, and 

appliance study. The admired functions of PCA are to utilize PCA to translate model into an original distance 

also to employ minor dimensional depiction from the original distance to represent the model. Realization of 

the PCA technique in face detection is named Eigen faces method. Face descriptions were prognostic onto a 

face gap specified with the Eigen features & the Eigen vectors of the group of faces not essential 

communicated to secluded elements such as eyes, ears and nose. The Eigen faces method employs PCA for 

dimensionality diminution in order to get the greatest relation of vectors for the allocation of face imagery 

inside the complete picture size. PCA has developed into one of the main victorious methods in face detection. 

The steps of PCA contain two stages, preparation stage and identification stage.  

Preparation Stage: This is a method to catch eigen space from initial representation which formerly has been 

altered into data matrix. Models of information, on which the arrangement desires to identify, are employed 

to generate an Eigen Matrix which converts the models in the picture space into the positions in eigen space.  

Identification Stage: This stage is a procedure to acquire eigen space from trial picture which formerly has 

been altered into data matrix. After that these consequences were evaluated with outcomes from test stage to 

obtain least variation. 

4. DWT BASED FACE RECOGNITION BY PCA 

While performing a picture based DWT, the novel representation is high-pass filtered, compliant the three big 

imagery, each one relating limited transforms in intensity (particulars) in the identical picture. next It is low-

pass filtered compliant an estimate picture; this picture is high-pass filtered to generate the three minor 

feature imagery, low pass filtered to create the ultimate estimate picture within the privileged missing area. 

The given picture is decayed into three stage wavelet frame hierarchy. The primary stage of the hierarchy have 

the wavelet coefficient imagery A (approximation), H(horizontal), V (vertical) and D (diagonal). The 

subsequently stage is attained from additional disintegration of every node as AA, AH, AV, AD, HA, HH, HV, HD. 

Depending up on a huge amount of tests, it was observed that the AHH region offers a steady pointer for the 

eyes & mouth. The nose characteristic verified to be awfully unsteady in every wavelet groups. Therefore we 

may expediently declare that the eyes & mouth characteristic can be extorted or improved from the AHH 

region. The DWT based PCA technique is an amalgam technique which employs the PCA to diminish the 

amount of size of the picture, and at the same time appends a DWT of the initial image to the later to enhance 

the feature bits of the image. We capture a picture from the database and sprint a PCA primarily. After that we 

get a Wavelet conversion of this picture, separate the AHH region and attach the picture to the PCA. 

Correspondingly, we make the whole database with this new imagery. 
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5. EXPERIMENTAL RESULT 

In order to appraise the recital of PCA and DCT, a cipher for every algorithm has been produced by Matlab. 

These algorithms have been verified by six groups of datasets those are COPPEDYALE, FACE94, FACE95, 

FACE96, JAFFE and AT&T. These datasets are clustered into alienated datasets which embody a group of 

troubled imagery, as depicted in figure. 

 
Figure: Images model in dataset (from upward to downward be example of: ATT, CROPPEDYALE, FACE94, 

FACE95, FACE96 and JAFFE dataset) 

The end result of the total experimentation demonstrates that PCA is enhanced in accuracy rate, particularly 

to identify face with appearance disorder. Simply the PCA technique proficient to realize stages of accuracy 

92.60%. 

CONCLUSION 

In this paper we projected Wavelet Packet Decomposition (WPD)-based adaptation of the conventional 

Principal Component Analysis based face detection technique. The projected adaptation of the PCA based face 

identification technique could be employed in realistic purpose while the amount of working out pictures is 

too huge for conventional Principal Component Analysis based detection and the exercise becomes too 

sluggish. The projected technique permits to employ Principal Component Analysis based identification with 

vast records, since its preparation time is autonomous from the amount of exercise imagery. Employing the 

projected technique in perform, in order to attach or eliminate training imagery we rot them, revise 

covariance matrix, mean vectors and next recalculate the eigenvectors by conventional techniques. 

Identification is achieved by scheming characteristic vectors and evaluating them by the preferred space 

quantify. To accelerate detection we may accumulate characteristic vectors in the database and recomputed 

them contingent on the numeral of additional and detached imagery. The projected technique was verified by 

the database holding snaps of 423 people. The research explain that with the projected technique we may 
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attain 82–89% primary one identification rate and the results are related to that accomplished by the 

conventional PCA based face detection process (83–90%). 
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