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ABSTRACT

Machine learning and pattern recognition methods play a vital role in face detection and recognition from an image.
Face recognition methods have an important role in various fields e.g. security, authentication, and authorization.
The facial recognition method extracts a facial feature from a human image face. A high accuracy is always
desirable in face recognition system. Human faces have a complex multidimensional structure so required an
efficient and advanced method for accurate detection and recognition. It attracts researchers to work in the field of
face recognition. Various existing methods e.g. pattern recognition, machine learning, Eigenfaces (E.g. PCA), Fisher
faces (E.g. LDA) and Laplacian Face (E.g. LPP). An LPP method is widely used for face recognition. Existing LPP
method has the limitation of singular matrix problem. An LPP method is basically an appearance based
unsupervised linear dimensionality reduction. LPP preserve the local structure of face image space which is usually
more significant than the global structure preserved by principal component analysis (PCA) and linear discriminant
analysis (LDA). In this research, we are presenting an efficient and more accurate face detection and recognition
method based on improved locality preserving projection with Multilinear principal component analysis MPCA.
Proposed method firstly finds an embedding to preserve local and global information and then find a sub-face to
detect the desired face. Proposed method apply semi-supervised learning method which uses combine features of
supervised as well as unsupervised learning. The proposed method uses KNN (K-Nearest Neighbor) "supervised"
classification method in that it uses the class labels of the training data and LPP dimensionality reduction method
(unsupervised learning). An experimental study clearly shows that proposed method performs much better in terms
of accuracy %, detection rate % over existing LPP method.
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I. INTRODUCTION make it even more difficult. Today there exist many
well-known techniques to try to recognize a face. This
The human faces, as well as some animals’ faces, entire work mainly presents a more accurate face
convey information by generating voluntarily and detection and recognition method from images based
involuntarily expressions reflecting the emotional state  On improving LPP method and unsupervised learning
of the person. The face is a particularly deformable Method. These complete research papers has been
object, and facial expressions are available in an organized in different chapters like as Introduction,
extensive form of viable configurations. Time-various face recognition methods, existing methods their
adjustments encompass boom and elimination of facial ~ challenges, problem statement and objective, proposed
hair, wrinkles, and sagging of the pores and skin solution and finally covers implementation details and
resulting from growing older and change in pores and ~ esultin analysis.
skin color because of publicity to sunlight. The process
is influenced by several factors such as shape,
reflectance, pose, occlusion and illumination which
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II. FACE RECOGNITION

The face is a complex multidimensional structure and
needs good computing techniques for recognition. The
face is our primary and first focus of attention in social
life playing an important role in the identity of the
individual.
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Figure 2.1. Face Recognition

We can recognize a number of faces learned throughout
our lifespan and identify that faces at a glance even
after years. There may be variations in faces due to
aging and distractions like beard, glasses or change of
hairstyles. Face recognition is an integral part of
biometrics.

2.1 APPLICATION OF FACE RECOGNITION-
There are numerous application areas in which FR can
be exploited for these two purposes, a few of which are
outlined below-

Verification (one-to-one matching)- When presented
with a face image of an unknown individual along with
a claim of identity, ascertaining whether the individual
is who he/she claims to be [11].

Security-Access control of buildings, airports/seaports,
ATM machines and border checkpoints; computer or
network security; email authentication on multimedia
workstations.

Criminal justice systems- Mug-shot or booking
systems, post-event analysis, forensics.

Image database investigations-Searching image
databases of licensed drivers benefit recipients, missing
children, immigrants and police bookings.
Identification (one-to-many matching) - Given an
image of an unknown individual, determining that
person's identity by comparing (possibly after encoding)
that image with a database of (possibly encoded)
images of known individuals [12].

Access Control- Face verification, matching a face
against a single enrolled exemplar, is well within the
capabilities of current Personal Computer hardware.

I11. EXISTING METHODS & CHALLENGES

TYPES OF FACE RECOGNITION
METHODS
Appearance Bases Model-Based
Linear | Non-Linear 2-D 3-D
Method Method Model Model
PCA KPCA EBGM 3-d
Morph
able
model
LDA ISOMAP AAM
ICA LLE

Jie Pan [1] et al, due to the wide applications in applies;
face recognition has been a vigorous analysis topic.
With the availability of adequate data and image
samples, several machine learning ways might yield
high face recognition accuracy. However, underneath
the circumstance of inadequate coaching samples,
particularly the intense case of getting only one data
sample, face recognition becomes difficult. M. Theresa
[2] et al, a face recognition system that North American
countries joint feature learning that helps us learn
feature illustration directly from raw pixels. Unattended
feature learning allows North American country to
acknowledge faces even in free surroundings like
variable poses and expressions. Firstly, researchers
have a tendency to input a picture or video into
proposed system.

Weng-Tai Su [3] et al, LPP method plays an important
role in single face recognition. The foremost accepted
ways discovering the face assorted anatomy embrace
Eigenface, Fisher's face, and Laplacian face. Face
analogy is basically apropos the number of assorted
acquirements which is an ascent assay space. Ravish R
Singh [4] et al, a hybrid technique is employed for
crucial the face from a picture. Face detection is one
amongst the tedious job to achieve with terribly high
accuracy. During this paper Ravish et al, have a
tendency to plan a method that mixes 2 techniques
that's Orthogonal Laplacian face (OLPP) and Particle
Swarm improvement (PSO).

G. Suvarna Kumar [5] et al, an improved algorithmic
program for police investigation the position of an
individual in controlled environments mistreatment the
face detection algorithm is planned. This algorithmic
program ingeniously combines different face detection,
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occlusion detection algorithms, EMD for identity
verification and SVM classifier. A category space
environment with thirty students is employed alongside
some constraints like the position of the camera being
fastened during a method that covers all the scholars,
the quasi-static student’s position and the category
surroundings with the fastened lighting conditions.
Wonjun Kim [6] et al, This special issue aims at
providing the new optimization techniques for
detection and recognition in laptop vision. The
optimization techniques are widely understood and
utilized to accurately find an answer for a given task in
the fled of laptop vision. As an example, visual SLAM
(simultaneous localization and mapping), camera
standardization, denoising, and segmentation may be
robustly enforced based on optimization algorithms.

IV. PROBLEM STATEMENT

The face recognition is a fairly controversial subject
right now. A system such as this can recognize and
track dangerous criminals and terrorists in a crowd, but
some contend that it is an extreme invasion of privacy.
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. Face
recognition in outdoor platforms still remains a
challenging topic the effect of variation in the
illumination conditions, which causes dramatic changes
in the face appearance, is one of the most challenging
problems that a practical face recognition system needs
to achieve.

e Poor detection rate

e Lessaccuracy %

o Less efficiency

V. PROPOSED SOLUTION

The facial recognition method extracts a facial feature
from a human image face. A high accuracy is always
desirable in face recognition system. Human faces have
a complex multidimensional structure so required an
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efficient and advanced method for accurate detection
and recognition. It attracts researchers to work in the
field of face recognition. Various existing methods e.g.
pattern recognition, machine learning, Eigenfaces (E.g.
PCA), Fisher faces (E.g. LDA) and Laplacian Face (E.g.
LPP). Existing methods encounters with several issues
e.g. detection rate, accuracy and time. In this research,
we are presenting an efficient and more accurate face
detection and recognition method based on improved
locality preserving projection with Multilinear principal
component analysis MPCA. Proposed method firstly
finds an embedding to preserve local and global
information and then find a sub-face to detect the
desired face.

Figure 5.1. LPP Projection

5.1 ALGORITHM OF PROPOSED METHOD
((ILPP-SSLM)-

(ILPP-SSLM) improved locality preserving projection
and semi-supervised learning method for efficient face
recognition.

Input- Set of images (used as training data set and
testing data sets)

Output- Face detection and recognized

Step-1 Create an Adjacency Matrix Graph-

1.1: Let X is a graph with n nodes.

1.2 Put edges between i and j

1.3 If Xi and Xj are two nodes, set them “Close”
There are two variations:

1.3.1 €-neighborhoods- [parameter €-€ R] Nodes i
and j are connected by an edge

if [|Xi- Xj ||2 < € Where the norm is the usual
Euclidean norm in Rn

1.3.2 k nearest neighbors- [parameter k &€ N] Nodes i
and j are connected by an edge if i is among k nearest
neighbors of j or j is among k nearest neighbors of i.
1.4 Set feedback Matrix= Target

1.5 Extract the features of images
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Step-2 choose the weight parameters-
2.1Sij =e- || xi —Xj ||2 / t---=-=------- (5.3.1)

Step-3: Eigen map: generalized eigenvector problem-

XLXT = o XdXTw---------- (5.3.2)
3.1 Let WO, W1............Wk-1, be the solutions.

With Eigen values 0 <= a 0 <= al <= ------ ok-1

3.2 locality preserving face subspace is spanned by-
W'LPP = {W0, W1, --------====m==- Wk-1}

Step-4 Recognition-

While Feedback Matrix! = Target Matrix

Repeat 4.1to0 4.3

4.1 A new face Xi is projected into the face space by-

Yi= WTLPP*Xi (5.3.3)
4.2 To determine which face class find the minimum
value of.

Dk =|| Yi- Yk || ----------- (5.3.4)

Where YKk is the vector representing the kt" face class
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Figure 5.2. Flow Chart

VI. IMPLEMENTATIONS & RESULTS
ANALYSIS
Proposed ILPP and existing LPP method both are
implemented over MATLAB 8.1 simulator. For
simulation following hardware and software are
required.
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Database- AT&T Face database has been used in this
project. Total 400 images are used. Total 119 images
are used for the training set and rest 281 images for
testing set. This dataset contains total 40 subjects and
10 pictures for each subject (total 400). These pictures
include Male, Female, with and without spectacles and
beard. Each image in the database contains different
facial expression and different head pose.

Figure 6. Simulation

6.1 RECOGNITION RATE (EFFICIENCY %o)-The
Recognition rate is calculated using the correlation, it is
a measure of similarity of Images, the higher the
correlation values obtained, the better the recognition
rate of the system.

4 N\

B RECOGNITION
RATE % Existing

Proposed ILPP

. J
Figure 6.1 Recognition Rate % (Existing &
Proposed)

6.2 ACCURACY %-In this dissertation, we need to
identify whether the given test face track is present in
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the database or not. If it is present, it recognizes the
subject and its corresponding movie in which he/she
has acted. Accuracy is used as a statistical measure of
how well a binary classification test correctly identifies
or excludes a condition.

ACCURACY=TP+TN/ TP+TN+FP+FN
Where, TP-True positive, TN-True negative
FP-False positive, FN-False negative

4 N
m Results Existing LPP m Results Proposed ILPP

J
Figure 6.2. Accuracy %, Precision, Recall (Existing &
Proposed)

VII. RESULT COMPARISONS

Proposed ILPP and existing LPP method both are
implemented over MATLAB 8.1 simulator and
following results were calculated.

Result Comparison

Result Existing Proposed
Parameters LPP ILPP
Precision Average Better
Recall Average Better
Accuracy Poor Better

Recognition

Rate Lesser Better

Table 6.5.1. RESULT COMPARISONS

Analysis-The above table 6.5.1 clearly shows proposed
ILPP method shows better precision, recall, accuracy
and recognition rate %, over existing LPP methods.
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VIII. CONCLUSIONS & FUTURE WORKS

Machine learning and pattern recognition methods play
a vital role in face detection and recognition from an
image. In this research work, we have presented an
efficient and more accurate face detection and
recognition method based on improved locality
preserving projection and semi-supervised learning
method (ILPP-SSLM). An LPP method is basically an
appearance-based method. One extra feedback
parameters are added to existing LPP which helps to
improve the accuracy %. Existing methods encounters
with several issues e.g. detection rate, accuracy and
time. The proposed method and existing method both
are implemented in MATLAB simulator. An
experimental result analysis clearly shows proposed
ILPP method shows better precision, recall, accuracy
and recognition rate %, over existing LPP methods.

In future work, we can implement ILPP-SSLM for
color and 3-dimensional images and more comparison
parameters can be calculated. A real-time dynamic
environment and static environment can be used to
check the efficiency and accuracy level of proposed
method, instead of working just over a simulator.
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