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1. INTRODUCTION

Face recognizable proof is a standout amongst the most surprising capacities of the human mind.
The human cerebrum has gigantic ability to store a large number of pictures and to distinguish
and remember them on the premise of particular examples. We can perceive and recognize a huge
number of various appearances in spite of contortions achieved by differing outward appearances,
force levels, maturing, exhibitions and changes in facial highlights like developing of mustache
and so forth.

A modernized face acknowledgment framework is a stage towards machine usage of this
phenomenal energy of the human mind. It discovers use in a few applications like security
frameworks, criminal distinguishing proof frameworks and so on where it can be extremely
convenient in sparing a great deal of time. It could take hours to look over the whole information
and odds of human blunder additionally emerge with developing numbers. Best case can be the
one in which a face can be disconnected among a great many appearances and data identified with
the concerned individual can be gotten inside seconds with the assistance of this product.

Face acknowledgment along these lines, is a biometric strategy for distinguishing people by
breaking down the highlights of the face. The objective is to acquire an information picture and
after that to see whether it can be related to any face introduce in the predefined database of
appearances. Obviously it might be conceivable that the info picture isn't a face at all thus before
it's recognizable proof is endeavored, a face acknowledgment framework may even have the
capacity to tell whether the picture is that of a human face or not. Consequently confront
acknowledgment framework eventually includes the segregating of info pictures into a few
classes (people). Two pictures of a similar individual won't be precisely indistinguishable as a
result of the distinctions in outward appearances, lighting conditions and so forth, however these
pictures won't be totally arbitrary as specific examples and shared characteristics are seen among
pictures of human faces, for example, the nearness of eyes, nose and so forth and the uniform
separations between them.
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2. BRIEF HISTORY OF MECHANIZED FACE RECOGNITION

There is a long history of research into confront acknowledgment and understanding. A great part
of the work in PC acknowledgment of appearances has concentrated on identifying singular
highlights, for example, the eyes, nose, mouth, and head diagram, and characterizing a face
display by the position, size, and connections among these highlights. Starting in the late sixties,
various robotized or semi-mechanized face acknowledgment techniques have demonstrated and
grouped countenances in view of standardized separations and proportions among include
focuses, for example, eye corners, mouth corners, nose tip, and jaw point. This system depends on
"deformable formats”, which are parameterized models of the face and its highlights in which the
parameter esteems are controlled by connections with the picture.

Such methodologies have demonstrated hard to reach out to different perspectives, and have
frequently been very delicate, requiring a decent starting supposition to direct them. Interestingly,
people have amazing capacities to perceive commonplace faces under an extensive variety of
conditions, including the desolates of maturing. Research in human techniques of face
acknowledgment, additionally, has demonstrated that individual highlights and their close
connections contain an inadequate portrayal to represent the execution of grown-up human face
ID. In any case, this way to deal with confront acknowledgment remains the most famous one in
the PC vision writing.

Conversely, late ways to deal with confront recognizable proof try to catch the configurational
idea of the undertaking. These more worldwide strategies, including numerous neural system
frameworks, have demonstrated substantially more effective and vigorous. For example, the
eigenface (Turk and Pentland, 1991) system has been effectively connected to "mug shot"
databases as huge as 8,000 face pictures (3,000 individuals), with acknowledgment rates that are
well in abundance of 90% (Pentland, 1992), and neural systems have executed and people on the
issue of recognizing sex from faces .

Imperative issues

The issue of perceiving and translating faces involves four fundamental sub issue zones:

Discovering countenances and facial highlights. This issue would be viewed as a division issue in
the machine vision writing, and a discovery issue in the example acknowledgment writing.

Perceiving appearances and facial highlights. This issue requires characterizing a likeness metric
that permits examination between cases; this is the key operation in database get to.
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Following appearances and facial highlights. Since facial movement is quick (concerning either
human or organic vision frameworks), the procedures of ideal estimation and control are required
to acquire strong execution.

Transient translation. The issue of elucidation is regularly excessively troublesome, making it
impossible to comprehend from a solitary edge and requires transient setting for its answer.
Comparable issues of translation are found in discourse handling.

Major Approaches to address these problems

There are three basic approaches that have been taken to address these problems:

View-based approaches. These classes of methods attempts to recognize features, faces, and so
forth, based on their 2D appearance without attempting to recover the 3D geometry of the scene.
Such methods have the advantage that they are typically fast and simple, and can be trained
directly from the image data. They have the disadvantage that they can become unreliable and
unwieldy when there are many different views that must be considered.

Volume-based approaches. This class of methods attempts to interpret the image in terms of the
underlying 3D geometry before attempting interpretation or recognition. These techniques have
the advantage that they can be extremely accurate, but have the disadvantage that they are often
slow, fragile, and usually must be trained by hand.

Dynamic approaches. These techniques derive from speech and robotics research, where it is
necessary to deal with complex, rapidly evolving phenomena.

Face Location

Detection and location of faces in images encounters two major problems: scale and pose. The
scale problem is usually solved by forming a multi-resolution representation of the input image
and performing the same detection procedure at different resolutions. Pose is a more difficult
problem, and currently methods employing representations at several orientations are being
investigated, with promising early results.

Strategies in face location vary a lot, depending on the type of input images. Posed portraits of
faces with uniform background constitute the majority of current applications. In this very simple
situation, face detection can be accomplished by simple methods. For instance, face edges can be
found, or eyes, nose, mouth, etc., can be found using deformable templates or sub-templates .
Indeed, even the least difficult histogramming strategies (summing the picture force along lines or
segments) have been effectively utilized as a part of this straightforward circumstance .

However, such simple methods may have difficulties when facial expressions vary. For example,
a winking eye or a laughing mouth can pose a serious problem. Moreover, they are simply not
adequate to deal with more complex situations.

Location of faces in images with complex backgrounds requires a strategy of a different kind.
Often it is a good idea to start with simple cues such as color or motion (Turk & Pentland, 1991)
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to locate the potential face targets for further verification. Such initial coarse detection has the
effect of greatly reducing processing expense.

These initial quick detection methods must then be followed by more precise and reliable
methods. This problem has been approached in three ways: feature-based templates, intensity-
based templates, and neural networks. In the feature-based template approach, features such as the
left-side, the right- side, and the hair/top contours, are extracted and grouped and matched to a
template face. In the power based layout approach, standard parts of face pictures are utilized to
find the potential face locales (Turk and Pentland, 1991). In the neural system approach, confront
illustrations and foundation cases are utilized to prepare the neural system, and it is then used to
find applicant faces. These methods may be combined with optical preprocessing to obtain very
fast face detection.

Tracking head motion has been studied mostly under the assumption that the background is either
stationary or uniform. Taking the difference between successive frames will thus locate the
moving head or body (Turk & Pentland, 1991). Features on the head, such as the hair and face,
are then extracted from motion-segmented image region. Alternatively, one can put marks, say
blue dots, on several key points on the face and then the system can track the head motion by
extracting the marks.

Several systems require interactive extraction of facial features on the first frame of an image
sequence. The systems can then track the motion of these features using a model of the human
head or body.

Human body motions are highly constrained and therefore can be modeled well by a few
parameters. Systems that track body motion by constrained motion, have been demonstrated in
the past. The most precise tracking reported had a standard deviation error of approximately 1
centimeter in translation and 4 degrees in rotation.

Finally, face or head tracking can be done by performing fast face detection on each frame. The
most precise tracking reported using this approach had a standard deviation error of
approximately 2 centimeters in translation.

Face Recognition

One relatively successful approach to face recognition (detection of identity from a set of
possibilities) is one that extracts global features from 2D, static images. The techniques use
principal components analysis of the images, whether directly or via a neural network
implementation. For recognition, the projections of new faces onto these principal components
are compared with stored projections of the training faces, and are either correlated or compared
more non-linearly with a neural net. The extracted features have been called eigenfaces or holons.
These "highlights" look like spooky faces, and can be thought of as a weighted layout
coordinating methodology utilizing various formats separated from the information.

In controlled tests, these methodologies have been observed to be harsh to outward appearance
and lighting heading (however not to shadowing) (Turk and Pentland, 1991). However, they are
sensitive to orientation and scale changes, with scale being the most important, followed by
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orientation. Scale may be solved if one can scale the face to fit the templates in advance, or
equivalently, by storing templates at multiple scales. Orientation appears to require multiple
templates for this approach to work. It is important to determine the number of required templates
scales as the number of subjects is increased.

On the other hand, these approaches appear quite robust to occlusions, and this simple technique
may be capable of approaching human levels of performance, depending on the storage available
for the various templates representing the conditions. They have been applied with limited
success to expression recognition , the templates can easily be used to detect the location of faces
in the image (Turk & Pentland, 1991) , and finally, templates of parts of the face, such as
"eigeneyes”, may be used to verify the match or detect important features such as gaze angle or
blink rate (Turk, 1991).

The idea of global analysis using an eigenvector basis has been extended to 3D. The major
problem in this approach is to relate 2D and 3D information back to some canonical 3D
representation. To describe a shape, the 2D or 3D data is projected onto these eigenshapes, to
determine how much of each deformation is required to describe the shape. The coefficients
obtained describe the object uniquely, and may be used to compare the object's shape to that of
known objects.

Experiments using this approach to recognition have involved eight to sixteen people.
Recognition accuracies of approximately 95% have been achieved in the past. One of the most
interesting aspects of this approach is that this accuracy seems to be independent of orientation,
scale, and illumination.

Deformable templates are another approach that appears very promising where the system
constructs analytic templates of face features and parameterizes them. The parameters are then
used to define a special function which is minimized when a match is found. By ordering the
weightings of the parameters in successive minimizations, a nice sequential behavior results in
which first the eye is located, then the template oriented, and finally the fine matching of features
is performed. This approach is subject to local minima in the function. Given a new face, the grid
is deformed using an energy minimization approach until the best match is found. This results in
the ability of the system to deal with orientation changes by producing the best match with the
deformed template, and only one "training example" is necessary for each person.

Tracking Faces

Face motion produces optical flow in the image. Although noisy, averaged optical flow can be
reliably used to track facial motion. The optical flow approach to portraying face movement has
the upside of not requiring an element location phase of handling. Thick stream data is accessible
all through the whole facial region, paying little heed to the presence of facial highlights, even on
the cheeks and brow. Since optical stream is the noticeable aftereffect of development and is
communicated regarding speed, it is an immediate portrayal of facial activities. Thus, optical flow
analysis provides a good basis for further interpretation of facial action. Even qualitative
measurement of optical flow can be useful; for instance, we can focus on the areas where nonzero
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flow is observed for further processing, and we can detect stopping and/or the reversal of motion
of facial expressions by observing when the flow becomes zero.

Lip reading

Visible speech signals can supplement acoustic speech signals, especially in a noisy environment
or for the hearing impaired. The face, and in particular the region around the lips, contains
significant phonemic and articulatory information. However, the vocal tract is not visible and
some phonemes, such as [p], [b] and [m], cannot be distinguished.

Psychoacoustic experiments on humans strongly suggest that the visual and acoustic speech
signals are combined before the phonemic segmentation. A neural network to map normalized
images of the mouth into acoustic spectra for nine vowels has also been developed. The goal of
this kind of research is to combine the optical information with the acoustic information to
improve the signal-to-noise ratio before phonemic recognition. As acoustic recognition degrades
with noise, the optical system for recognition maintains the overall performance. For small
vocabularies (ten utterances) robustness of speaker-independent time-delay neural network
recognition of both optical and acoustic signals over a purely acoustic recognizer has been
demonstrated.

3. APPROACHES TO FACE RECOGNITION

Based on the human perception of Human Faces, there can be several approaches to facial
recognition depending upon the procedure that is being incorporated to do the recognition task.

1. Holistic Approach:

In holistic approach the whole face region is taken into account as input data and is viewed as a
whole. Some techniques that employ this approach are eigenfaces technique, probabilistic
eigenfaces technique, fisherfaces technique, ICA approach. These are based on PCA technique.

2. Feature Based Approach:

In include based approach nearby highlights of a face, for example, nose, eyes, ears and so on, are
divided and utilized as info information and the face isn't examined all in all. Some of the
techniques that use this approach are pure geometry, dynamic link architecture, and hidden
markov model.

3. Hybrid Approach:

The thought behind this approach is that people see both the neighborhood highlights of the face,
and additionally the entire face in totality when attempting to perceive a face. A few cases of this
approach are measured eigenfaces technique, cross breed neighborhood highlights, shape
standardized strategy and so forth.
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4. PRINCIPAL COMPONENT ANALYSIS

Principal Component Analysis is a standout amongst the best strategies utilized as a part of
picture acknowledgment and pressure. It is a measurable technique under the general
classification of factor examination. The point of PCA is to diminish the vast dimensionality of
the information space (watched factors) to the littler dimensionality of highlight space
(autonomous factors) which are expected to characterize the information financially. Hence we
can portray a substantial dimensional space with a little arrangement of vectors.

Along these lines PCA is a prevalent strategy for discovering designs in information of huge
measurements and can do different employments like excess expulsion, include extraction,
information pressure

Statistical overview of PCA

Principal components analysis can be explained below:
Take a data matrix:

X =|xij |
in which the segments speak to the p factors and lines speak to estimations of n articles or people
on those factors. The information can be spoken to by a billow of n focuses in a p-dimensional
space, every hub comparing to a measured variable. We can then look for a line OY in this space
such that the dispersion of n
points when projected onto this line is a maximum. This operation explains a derived variable of
the form

Y1 =aiXy + axXy + azxz +

with coefficients a; satisfying the condition

7
Ya‘=1
=1

After obtaining OY3, consider the (p-1) - dimensional subspace orthogonal to OY; and look for
the line QY3 in this subspace such that the dispersion of points when projected onto this line is a
maximum. This is equivalent to seeking a line OY, perpendicular to OY such that the dispersion
of points when they are projected onto this line is the maximum. Having obtained OY ,, consider a
line in the (p-2) - dimensional subspace, which is orthogonal to both OY; and OY, such that the
dispersion of points when projected onto this line is as large as possible. The procedure can be
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proceeded, until p commonly orthogonal lines are resolved. Each of these lines characterizes an
inferred variable:

Yi = agiXy + axXo + agiXz +

where the constants aij are dictated by the prerequisite that the fluctuation of Yi is a most
extreme, subject to the limitation of orthogonality and in addition

for each i.

The Y; thus obtained are called Principal Components of the system and the process of obtaining
them is called Principal Components Analysis.

The p-dimensional geometric model defined above can be considered as the true picture of the
data. If we wish to obtain the best g-dimensional representation of the p-dimensional true picture,
then we simply have to project the points onto the g-dimensional subspace defined by the first g

principal components Yy, Yo, ...., Y.

5. CONCLUSION

The face recognition system was prepared and was tested successfully. It gave us correct matches
almost every time. Preprocessing in this system was limited to keeping the input image and the
database image size uniform Also various aspects of face recognition were studied with a special
emphasis on the eigenfaces approach. We hence got a better understanding of the advantages and
disadvantages of the eigenfaces approach with respect to the feature based approach.

6. FUTURE SCOPE

The entire project was developed with a vision of continuous improvement and extension. Apart
from the current task of face recognition , with proper interfacing to a database the system can be
used at doors of a conference room for marking the attendance of all those who attend with time
stamps.

Another extended vision is the idea of including voice recognition along with the face
recognition to provide extended security by the system
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