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Abstract- A Face is the best way to reveal a person’s identity
more accurately. This paper presents a mole detection and
validation technique which helps to reduce the effect of
illumination in face recognition. Using Principle component
analysis to easily store and visualize the data and normalized
cross co-relation method for feature extraction. This paper
will increase the accuracy of the mole detection. And using
“FEI” database increased accuracy is 94.56% by using
MATLAB.
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. INTRODUCTION

Basically, Face Recognition is an important
technique for security, validation, and verification. If we talk
about today's environment then mostly actions are
increasingly being handled by computers or we can say
electronically, instead of manually or face to face. For
example, if ATM or CREDITS cards are stolen or lost and it
gets by an unauthorized person and he knows about the PIN
number of your cards and all the important information then
how you will stop him, so this problem of stolen cards may
solve by Face Recognition technology.

In this paper, We Proposed a method to detect and
validate the face with moles more accurately. And the
procedure to detect the moles is illustrated. To improve the
accuracy of the deformed faces with moles and scars. Using
normalized cross-correlation method detects the scars and
moles from the human face. Principle component analysis is
using for easily storing and visualize the data. To find the
local and global both texture constraints, using ENHANCE
Active Shape Algorithms. And we are using a stereo vision
system to estimate the actual distance of the camera from an
object. And for analysis of facial marks, scars and moles ‘FEI’
Database is used.

Il. FR&FD

Face recognition (FR) is an identification technology
which is used to identifies the people with their various facial
features. This technology is automatically recognized and
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tracks the face from the image by using a camera or any
webcam application.

Face detection (FD) is used for pre-processing
purposes, and which is used to detects the marks, scars, and
marks out the dimensions of a human face.

In this paper, we have methods of feature extraction
and many classifications what we’ll use for our project [2].

Figure 1. Face recognition and Detection

Feature Extraction

Firstly, we have methods of feature extraction, with
the help of these methods we’ll visualize and store the data.

And we’ll use the algorithm from enhance active
shape model to mark out the cells and position of human face.

I11.  PRINCIPLE COMPONENT ANALYSIS

Principle Component Analysis is basically used to
visualize the data and to easily store data. It is the most
popular method to deduct the number of variables in the
technique of face recognition. It transfers the correlated
variables into a smaller number of uncorrelated variables.[8]
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It takes a big data or we can say at a time it takes a
big amount of data and separates that data into small-small
cells to easily visualize “the data and from separation, we can
easily work on it.

And it is an unsupervised algorithm which will be
used in our process to analyze the procedure and according to
that analysis it will give the outcomes.
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Figure 2. FEI database
IV. EASM

EASM is enhanced active shape model and it is an
advanced model of Active Shape Model which is an
algorithm, used to search the texture constraints. Enhance
active shape model also has the advantage to search both kinds
of texture constraints that can be local or also can be global
texture constraints [5].

EASM covers all the local and global texture
constraints around each and every landmark points at the time
of searching the texture constraints from any model. This
model is basically used to determine the shape of the model
and with the help of enhance active shape model, it is
dynamical models of the shape.

Moles
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Moles occur when cells in the skin grow in a cluster
instead of being spread throughout the skin. Moles are
growths on the skin that are usually brown or black. Moles can
appear anywhere on the skin, alone or in groups. The size,
shape, and color of moles vary a lot and some raise irregularly
and become large

Scars

Scars occur when a biological process happens and it
reconstructs the skin, organs and the tissues of the body. A
scar is a minor thing it can be caused by any disease and any
accident.

Classification Methods
V. NCC

By using Normal Cross Correlation (NCC) to extracts
the features from query images and to identify the similarities
between image queries. Firstly, it breakdowns the big
dimensional data into small dimensional data and then
compares the similarities between that data of any database
and then it detects the facial moles, scars on the human faces.

It can search along signal within a short time of
period and in normal cross-correlation, there are two
continuous function f and g, and with the help of these
functions we can define the NCC as,[7].

) () d"‘f £ gt + 1) d

Similarly, for discrete functions, the cross-correlation is
defined as,
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V1. LDA

LDA is a landmark discriminant analysis which is
used to find a linear combination of features what we have
already extracted from normal cross correlation and it
separates the objects or events into small classes to easily look
on it [5][6].
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Landmark discriminant analysis is used to improve
the accuracy of the model, this method is a more useful
method to make a project or improve the accuracy of any kind
of model. It is not useful for regression it is used only to
classify the different models into small dimensions.

Landmark discriminant analysis has a target variable
which has some categories to find a linear combination of
features from a human face. Landmark discriminant analysis is
mostly same as principle component analysis and they both
are best analyzer to explain any kind of data.

Landmark discriminant analysis is also known as
landmark detection method and it is a more complex modern
method and we’ll use it for complex types of data. And with
the help of this analysis or this algorithm, we’ll improve the
accuracy of our dataset.

Stereo-vision system

Stereo-vision system is the process to extracts the 3D
information from multiple 2D views of an object. And
basically, it is used to calculate the distance of an o from the

webcam.

PRE-PROCESSING OF FACE IMAGES
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Figure 3.
Uses of facial marks in different ways

e According to the morphology, color and location of the
image.

e According to the indexing of each and every element of
human faces. And compare the images with filters.
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Figure 4. facial marks in different ways
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It is a procedure to get outcomes from the methods
what have already used above [1]. And this procedure gives an
output in a mathematical form.

Procedure of this calculation is as follows: -

e Firstly, it finds response from the query images from
‘FEI’ database

e Then it calculates sum square deviation of given input
image

e And then it compares the similarities between the query
images by NCC method of feature extraction

(f*g)(T) ==def (with limit minus infinity to infinity &
integration of) f*(t) g(t+T)dt[7]

f*g)[n] ==def (with limit minus infinity to infinity &
summation of) f*[m] g[m+n].

e Then it gets the outcome from sum square deviation by
using PCA[7][8]

e And then it displays the final result as an image by using
MATLABI[9]

Accuracy in different places

Graph in Different Criteria

5
4
3
1
0

ASSAM MANIFUR MZORAM NAGALAND TRIPURA

I MOLES 1 SCARS - FRECKELS
Figure 5. Detection Process Of Moles, Scars and Freckles
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Figure 6. Status and no. of person in different states

e  Firstly, we have an input image

o if input can break into segments then apply segmentation
directly and then if it exists then validate the moles of
candidate’s face and then get an output as an image

e  Else apply contrasting on input for illumination

e And apply normal cross correlation to extract the features

e Detects the moles

o validate the moles

e And then display the output as an image.

VIl. FEI FACE DATABASE

FEI database consists of 85 face images which has
both kind of faces with mole and without moles faces. And
this database has 90.50% accuracy with 7% false negative and
2.5% false positive. This false negativity is just because of the
color and size of candidates which has moles on their face [3].

EXPERIMENTAL RESULTS:

FEI Face Database: Total 100 face images (of 100
subjects) with mole and without mole, with scars and without
scars are taken from FEI face database 16 for performance
evaluation. The required parameters for measuring
performance are listed in Table 1. The proposed system has
accuracy rate 90.58% with 7.1% false negative and 2.4% false
positives.

The false negative is due to the colour, size and
saliency of the mole candidates. The proposed method is a
template based technique for which the template used to detect
one mole may not be successful to detect another mole.
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Table 1. comparison of experimental results

FEI DATABASE
State of the art Proposed
Total Face 85 100
Images

TP 59 78

TN 6 5

FP 18 16

FN 2 1

Computation 2-3 05-15
Time (in sec)

V1. LIMITATIONS OF PREVIOUS DIFFERENT
PROCESS OF DETECTION

Yos | NameOf Paper Used Metods Author s Name Limatons
15| npkmenttion OFFace | Prncpk Conponcnt Anlyss, | M Ve Kdyn | 1 oot support ok
Recogution | Landnark Discomint Anlysis Iniges
215 | Foca Mole Deetion | Normakzd Cos Comelion, | Mis Usa R Gogor | Ouput wih ot s
PrncpleComponcal Al
05 | HosFie | Poocipl ComponentAuyss, | Mo hygesvarK | Lessaoouney
Recognion Euclidetn Dslance Khe 600
I3 | Focl Mok Detion | - Actve Apperce Model | £ et Sogh | Suppot componcals e
byomcs, s )
003 | BiometneSecunty | Adapt odin Fer At | Mr K M. Mebaa, | Norehabk mark deection
Shapemodel Active Apearnce | M. ZolHogue
Mode Choudhry
Al FaoeFder | Acove Sape Model, Landark | MeJmmyVoss | Lessefcentand poor
Discrmal Ay oy
10| TenplteBosed Moke | Nomalzed Cros Comelbon | M. M Paak | Wk wih i o
Dlecton ok ata e
000 | FooalMaks: Soft | AcoveAppearoceModel | MrAulK Jun | Supports ol hoca e
Biometne ot
Figure 7.
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IX. CONCLUSION

The implemental result of FEI database reveals that
the system works very well for the query images who's faces
have moles, scars and some deformity. This face detection
technique will help to work for low illumination problem with
more accuracy.

X.  FUTURE WORK

It will be able to recognize face with more accuracy.
Will help insurances companies in claim settlement, warzone
or identify the identity of our or enemy soldier. And it will
also decrease the error ratio. The experimental results of ‘FEI’
database reveal that the system works extremely well for the
images whose face are full, upright and taken under varying
illumination conditions. The scheme may be used with other
primary features to identify a person more accurately.
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