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ABSTRACT: In object recognition research face recognition is a vigorous part which the scientific communal has
revealed increasing attention in past few eras. In prior work, the author has demonstrated rank learning-based
approaches. They have also stated that RQS values state quality of the image can be used to improve the face
recognition. For feature abstraction, we are willing to use PCA algorithm for Eigen Values of each training illustration.
The enhancement in our suggested method will be done using Specific Incorporated Modular Distance Algorithm
(SIMDA) for matching the feature extraction values by calculating the resemblance amongst them.
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I. INTRODUCTION

In object recognition research face recognition is a vigorous part which the scientific communal has revealed increasing
attention in past few eras. However, the swift advancement and overexploitation of technology, face detection turn out
to be more popular. The major challenge in recognition of face is to identify faces around unlikepostures and
laminations. In face recognition, three principle phases reside such as preprocessing images, extraction of features, and
clustering.

This study emphasis on mounting a system grounded on Principal Component Analysis (PCA) and Self-Organizing
Maps (SOM) unsubstantiated learning algorithm. Face recognition gained abundant courtesy in modern years, due to
its wide genuine condition, for safeguarding the building, permitting identification, offense investigation and
variousother. The computerization of recognizing individual's face is critical and greatlydesired to dodge human error.
The mechanization will also protect time, expenses, and efficiency. Consequently, this research inspects the method of
Principal Component Analysis (PCA) and Self-Organizing Maps (SOM) in identifying human faces. Face recognition
system is dependent on the computation of extract feature vector accurately and to classify them into a group precisely.
Hence, it is essential to diligently focus on the feature extractor and classifier.

Face recognition is termed as identification of individuals from their face pictures. In this study, an involuntary face
recognition system has to be intended by using frontal images snapped in laboratories. The involuntary face recognition
procedure comprises of an arrangement process which embraces face detection, eye detection, mapping of the center
coordinates of the eyes to a regular face pattern. This is trailed by cataloguing of associated faces. In literature, face
alignment procedure is ordinarily done manually and high recognition rates can be attained due to very well aligned
faces. However, in real-time face recognition application, it’s not likely to align face images manually. Thus, effective
classification rates appeared in the literature are generally ambiguous. In the proposed method, we aligned faces in a
fully spontaneous manner and we attained more consistent and convincing face recognition rates. Face images are
denoted with the gray level, LBP, LTP, and two dimensional Gabor filter features and performances are verified with
Eigenfaces, Fisher faces, and DCV methods.
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Il. RELATED WORK

Jiansheng Chen, Member, IEEE, Yu Deng, GaochengBai, and Guangda Su (Jan 2015) Face image quality is a
significant aspect distressing the precision of spontaneous face recognition. It is ordinarily promising for practical
recognition systems to capture several face images from every subject. Picking face images with high quality for
recognition is an auspicious trick for refining the system performance. They put forward a learning to rank based
agenda for evaluating the face image quality. The suggested method is modest and can familiarize with diverse
recognition methods. Experimental outcome proves its efficiency in refining the robustness of face detection and
recognition.

B.Rajkumari et, al.(2015) In this paper Recognition of Sentiment can be acknowledged using Eye Tracking
approaches which may be non-intrusive. SVD and HMM are used for eye tracking to recognize sentiments, which
categorizes six different feelings with association co-efficiency and 77% precision is accomplished. This work also
emphases on sentiment recognition with HMM using the distance calculation method, determining sclera and iris
distance. An entirely involuntary eye tracking system for sentiment detection with eye tracking is developed. Face
Detection, Feature extraction, Distance Calculation and Emotion cataloging to recognize feelings are developed.

Dian RetnoAnggraini et, al.(2014) This study concentrate on developing a face recognition system based on PCA and
Self-Organizing Maps unsubstantiated learning algorithm. The preprocessing phases contain grey scaling, cropping,
and binarization. The particular dataset for this research is Essex database that is gathered at the University of Essex
which comprise of 7900 sampled face images taken from 395 personalities. Face recognition is a vivacious fragment of
object recognition research which the scientific community has shown a rising courtesy in the past few years. Since
then, the rapid expansion of technology and the commercialization of technological accomplishments, face detection
became more popular. Pattern recognition is integrated with different environments. One of them is face recognition.
The face images of unlike people were composed and a database was created.

Tong Zhang (2014) In this paper, an analogous processing pipeline is projected that assimilates image processing
sections in the system, such as face detection, individual recognition, and tracking, proficiently and effortlessly so that
several people can be concurrently tracked in tangible time. Moreover, momentous improvements are involved in this
work in creating each of the chief image investigation modules both frequent and vigorous to deviations in the pose,
illumination, obstructions and so on. Demonstration software has been implemented that supports outcome, labeling,
detecting and tracking people in live or logged videos with abandoned capturing situations.

JatinChatrath, Pankaj Gupta, PuneetAhuja, Aryan Goel, ShaifaliM.Arora (2014) In this the method for genuine time
human face detection and tracking using an improved version of the algorithm proposed by Paul Viola and Michael
Jones. The paper starts with the overview of human face detection and tracking, followed by an apprehension of the
Vila Jones algorithm and then deliberating round the enactment in real video applications. Viola jones system was built
on object recognition by mining some definite features from the picture. They used the same methodology for tangible
time human face detection and tracking. Simulation outcomes of this developed algorithm display the Tangible time
human face detection and tracking supporting up to 50 human faces. This algorithm calculates information and
produces outcomes in just a mere fraction of seconds.

Chirag |. Patel and Ripal Patel (2013)They have represented the face recognition technique based on fractional
Hausdorff distance. Usually, face recognition algorithm gives deprived results contrary to posture and illumination
distinction. However, the algorithm they have presented is robust to those environments. They applied conversion on
face image which is robust to unlike face pose and illumination discrepancies. Then the fractional Hausdorff distance is
deliberate for matching after that the enactment of face recognition is assessed on a diverse database.

Jiwen Lu, Yap-Peng Tan, Gang Wangand GaoYang(2013)They suggest a method established on neighborhood

repulsion projections and scant reconstruction-based similarity measure to address the problem of SSPP face
recognition using numerous inquiry images. The LRP method is inspired by our scrutiny that like face images from
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diverse people may lie in a locality in the feature space and cause misclassifications. They design the technique with
the purpose to distinguish the samples of different classes within a locality through subspace projections for easier
cataloging. To well characterize the resemblance amongst each gallery face and the investigation image set, they
propose an SRSM method to allocate a tag to each investigation image set. Tentative fallouts on five broadly used face
datasets are presented to regulate the efficiency of the projected methodology.

Cheng-Yuan Ko, and Liang-Gee Chen (2013) In this paper, they suggest an algorithm using only two service webcams
deprived of standardization to identify distance amongst user and display by face detection. According to the tentative
result, the association coefficient of distance and the reciprocal of disparity is up to 0.9984. The projected algorithm
can deliver user’s complex information with high precision from adjustment free stereo capture image couple for the
application, such as communicative 3DTV or user-aware auto-stereoscopic demonstration.

Muhammet BAYKARA and Resul DAS (2013)Nowadays that safety comes into more importance every day, it is
essential for individuals to preserve more passwords in their mind and carry additional cards with themselves. Such
enactments, however, are becoming less safe and real-world, consequently leading to a growing interest in techniques
related to biometrics systems. Biometrics systems are the systems which hoard physical possessions of individuals in
electronic surroundings and permit them to be acknowledged by the stored electronic information when obligatory.
Biometrics is the identification of human. It works on the principle of identification of physical properties of an
individual which they cannot amend, are distinguished from others, can be used for identification, and are in their
control only. Broad studies are conducted on biometrics techniques such as fingerprint, hand, face, iris, retina and voice
recognition. Certain systems have been developed, tested, and outcomes have been obtained. Face recognition systems
are among the essential subjects in biometrics systems. These systems, which are very vital for safety, in particular,
have been extensively used and developed in many countries. This work targets to accomplish face recognition
productively by identifying the human face in tangible time, based on Principal Component Analysis Techniques and
matching the result with pre-recorded face samples.

Shikha Gupta, JafreezalJaafar, Wan Fatimah wan Ahmad and ArpitBansal (2013) The existing system is grounded on
transforming the hand movement into one-dimensional signal and then mining first 13 MFCCs from the converted one-
dimensional signal. Taxonomy is performed via Support Vector Mechanism. Experimental fallouts signify that
projected application of using MFCC for gesture recognition has very good precision and hence can be used for
recognition of sign linguistic or for other domestic application with the blend for other techniques such as Gabor filter,
DWT to upsurge the accuracy rate and to make it more well-organized.

Eng-Jon Ong and Richard Bowden (2011) This paper intend an erudite data-driven tactics for exact, actual tracking of
facial topographies using only intensity information. The job of spontaneous facial feature tracking is non-trivial
subsequently the face is an enormously deformable object with huge textural disparities and gesture in certain areas.
Prevailing works effort to address these glitches by either restricting themselves to tracking feature points with robust
and exclusive visual hints or by integrating a priori information that requires being custom designed. The structure
presented here chiefly avoids the requirement for such limitations by mechanically identifying the optimal optical
support obligatory for tracking a single facial feature point. To enhance tracking exactness, a unique probabilistic
selection method is used to identify relevant optical spaces for tracking a feature point. These selected herds are then
integrated into a hierarchical multi-resolution LP model. Lastly, they also exploit a modest shape constraint for
amending the infrequent tracking miscarriage of a minority of feature points. Tentative upshots show that this
technique performs more robustly and precisely than AAMs, with marginal training samples on trial sequences that
range from SD quality to Youtube quality.
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I1l. PROPOSED SYSTEM

Fundamentally the face recognition encompasses three processes there are image preprocessing course, feature
extraction course, and clustering

1) Image preprocessing:used to crack some mutual glitches in a face recognition system, like illumination
discrepancies normalization, face detection, facial features detection, head pose assessment and face image dimensions
normalization.

2) Feature Extraction:It is a procedure for deriving rarernovel the preceding input vectors in order to attain
equivalent accuracy with an inferior feature dimension.

3) Clustering:It is the unendorsed classification of patterns (observations, data items, or feature vectors) into clutches
(clusters) or gathering the same object in the alike cluster.

Face recognition has turn into a predominant area of research in computer vision, typically in network security systems
and access control systems. Nonetheless, it is also useful in supplementary multimedia information processing areas.

1.1 Image Preprocessing

Image processing is a system of mathematical handling of the image, in this circumstance i.e. handled every pixel or
point of the image.

The initial step of pre-processing is converting RGB images to grayscale. Secondly, the facial image is cropped in a
particular order to remove background pixels that only complement noise to the acknowledgment process. Finally, the
photo will transform to binary form.

1. Transform RGB images to grayscale:For numerous applications of image processing, the color
evidence doesn't assist us to isolate essential boundaries or additional features. However, there's an
exception that if we required to recognize the object of known kind, for example: if we need to recognize
an orange fruit in front of the green leaves, then the color evidence could be cherished. If we don't require
color, then we can deliberate its noise. The outcome of this phase is the black and white image with
degrees of gray.

2. Cropping:lt is a course to uncontaminated the outside of the imageto spot-on or re-frame an image or
digital image, cropping isdesired to distinguish the face,hence the background image willnot disturb the
procedure of recognition.

3. Binarization:It is a course of transforming a grayscale image to a binary image. It encompasses only two
classes of pixels, white as the background and black as foreground. Taxonomy is conceded out with a
parting intensity value called threshold. Threshold plays a chief role in binarization and selecting of a
suitable threshold value is an essential one. As in most circumstances, color leaflets can be rehabilitated
to grayscale without dropping much information as far as the discrepancy between page foreground and
background’s concerned.

b(x, y) — 0 if 1(x,y)sT(x,y)

1 otherwise

The b(x,y) is the binary image processing results binarization of b(x,y) and T stated value threshold. Transformation of
image to binary procedure is nearlyequivalent to changing the image to grayscale, the typical color difference will be
gathered into two, if the intensity of the color starting from O up to 255 then take the intermediate score i.e. 128, if
below 128 then the color will incline to be overhead 128 black and white colors will incline.

1.2 Principal Component Analysis

Principal Component Analysis is a mathematics apparatus to mine out the distinguishing features called Eigen faces
from real image data.

Copyright to JIRCCE DOI: 10.15680/IJIRCCE.2018. 0601004 64


http://www.ijircce.com

\IJTRCCE )

ISSN(Online): 2320-9801
ISSN (Print) : 2320-9798

International Journal of Innovative Research in Computer
and Communication Engineering
(A High Impact Factor, Monthly, Peer Reviewed Journal)
Website: www.ijircce.com
Vol. 6, Issue 1, January 2018

The procedure for face recognition system using Eigen's faces are as follows:
1. Formulating the face image information: In this stage, first the face image database must be prepared and

feature vectors are intended.
M
w="1,
n—1

2. Discover the difference between the input matrix with the average matrix. The preceding average of the
input matrix must be calculated (¥), then deduct the input matrix (Ti)'. This declined outcomes then kept
in the variable <t>a.

_ _ ¢ =T, — ¥ _ _

3. Compute the covariance matrix of variable <t>a. At this stage, the covariance matrix or the total scatter

matrix of the face image will be deliberated and will be used in the procurement of Eigenvectors.

C= 1 ZM )
- M n_1¢n ¢n

4. Compute the Eigenvectors and Eigenvalues of the covariance matrix. The Eigenvectors attained from the
covariance matrix will be arranged according to the biggest Eigenvalues.

Pick theprincipal component, From M Eigenvectors, only M which has the maximum Eigen valueshould be selected.
Higher the Eigenvalue, more distinguished features of a face do the specific Eigenvector describe.

1.3 Clustering - Self Organizing Maps

Kohonen Self-Organizing Maps is an unsubstantiated learning neural network. Here Self-Organizing Maps issued to
classify patterns of feature extraction in the image by Principal Component Analysis method. The algorithmic steps for
Self-Organizing Maps are as follows:

1. Initialize input data from the feature extraction learning rate regulates the alpha and the MSE ( mean square
error).

2. Primary weight initialization, determining the initial weights were arbitrary as opening parameters in the
initialization process of computing and neighbour distance=0, the supposition that only the weight of the
conqueror will be modernizeraised early on as much weight as the variable is a unit of information the cluster
postulation for the input data after attaining the optimum weights and each variable as each unit comprises of
the same dimension as the final result of feature extraction matrix.

3. Input data, the data attributes that encourage changes in weight exercise during the training process of
calculating the Data.

4. Contiguous distance calculation using modular distance method, which is between the input data (vector) with
weights and nodes that have the minimum distance among the data input node weights affirmed as the
conqueror.

1.4 Specific Incorporated Modular Distance Algorithm (SIMDA):
Specific Incorporated Modular Distance Algorithm (SIMDA) is a novel way used for determining the closeness
amongst two diverse sets. The main reference of the modular distance is taken from the Euclidean Distance and
Hausdorff Distance. This is the method specifically used to equate two images from dissimilar sets. The main objective
is to provide a new novel way for finding the resemblance in two distinct sets.
£=A,/B,

Where A and B are two sets with weight vector values A1, A2, A3.......... A, AndB1,B2,B3.......... B
respectively.After the values of £ ,, have been calibrated the modular distance is measured by the formulae:

M:min(|1_£n|)
where£ , is the quotients and w is the value for the nearest parallel value of set A and B.
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IV.CONCLUSION AND FUTURE WORK

In the proposed work, we are going to position a unique way to face recognition where two steps are followed. One is
feature extraction and other is feature distance calculation. For feature extraction, we are going to use Principal
Component Analysis (PCA) procedure and for comparison, we will be using a novel method based on Euclidian and
Hausdorff distance algorithm named as Specific Incorporated Modular Distance Algorithm (SIMDA).
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