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Abstract

Face recognition from image or video is a popular topic in biometrics research. Many public places usually have surveillance
cameras for video capture and these cameras have their significant value for security purpose. It is widely acknowledged that the
face recognition have played an important role in surveillance system as it doesn’t need the object’s cooperation. The actual
advantages of face based identification over other biometrics are uniqueness and acceptance. As human face is a dynamic object
having high degree of variability in its appearance, that makes face detection a difficult problem in computer vision. In this field,
accuracy and speed of identification is a main issue. The goal of this dissertation is to evaluate various face detection and
recognition methods, provide complete solution for sketch based face detection and recognition with higher accuracy, better
response rate as an initial step for video surveillance.
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I. INTRODUCTION

A. Flow Chart and Algorithms:
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Fig. 1: Flow Chart
The above shown algorithm is proposed algorithm for final result of these.
Hear for having the desired result of theses | am using operating system and its library like
1) Open CV programming platform.
2) Emagu library, for use of existing algorithm for program development.
For having proper result of these | am assembling several existing algorithm as below:
—  Eigen face “for face detection”
—  Principal component analysis “for face position and its parts”
—  Optical character recognition technology * for adding and having proper face from sketch(schizzare)”
— Pedestrian detection “for persons movement detection in frame”
—  SUREF “for nearby component identification for accuracy “
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Il. SOFTWARE AND LIBRARY FILE EXPLANATION

A. Emgu CV
“Emgu CV is a cross stage .Net wrapper to the Open CV picture preparing library. Permitting Open CV capacities to be called
from .NET good dialects, for example, C#, VB, VC++, Iron Python and so on. The wrapper can be arranged by Visual Studio,
Xamarin Studio and Unity, it can keep running on Windows, Linux, Mac OS X, iOS, Android and Windows Phone”.

1) Advantage
“Emgu CV can be utilized from a few unique dialects, including C#, VB.NET, C++ and Iron Python”.

B. OpenCV

“Open CV (Open Source Computer Vision) is a library of programming functionsmainly aimed at real-time computer vision,
developed by Intel Russia research center in Nizhny Novgorod, and now supported by Willow Garage and Its eez. It is free for
use under the open-source BSD license. The library is cross-platform”.”

C. Applications
“2D and 3D component tool compartments , Ego movement estimation , Facial acknowledgment framework , Gesture
acknowledgment , Human—computer association (HCI)”

111. ALGORITHMS AND METHODS ASSEMBLED FOR THESE COMPLETION

A. Eigen Face

“Eigen faces is the name given to an arrangement of Eigenvectors when they are utilized as a part of the PC vision issue of
human face acknowledgment. The methodology of utilizing Eigen faces for acknowledgment was produced by Sirovich and
Kirby (1987) and utilized by Matthew Turk and Alex Pentland in face arrangement. The Eigenvectors are gotten from the
covariance framework of the likelihood dissemination over the high-dimensional vector space of face pictures. The Eigen
confronts themselves structure a premise set of all pictures used to develop the covariance lattice”.
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Fig. 2: Eigen Faces

B. Practical Implementation:
To make an arrangement of Eigen confronts, one must:

(1) Prepare a preparation set of face pictures. The photos constituting the preparation set ought to have been taken under the
same lighting conditions, and must be standardized to have the eyes and mouths adjusted over all pictures. They should
likewise be all resampled to a typical pixel determination (r x c). Every picture is dealt with as one vector, essentially by
connecting the lines of pixels in the first picture, bringing about a solitary line with r x ¢ components .

2) Subtract the mean. The normal picture a must be figured and after that subtracted from every unique picture in

3) Calculate the Eigenvectors and Eigen estimations of the covariance network S. Each Eigenvector has the same
dimensionality (number of parts) as the first pictures, and hence can itself be seen as a picture. The Eigenvectors of this
covariance grid are accordingly called Eigen faces. S proficiently, while never registering S unequivocally, as nitty
gritty beneath .

4) Choose the important parts. Sort the Eigen values in plunging request and organize Eigenvectors appropriately. The
quantity of standard parts k is resolved self-assertively by setting a limit € on the aggregate difference . All out
difference v .= n*(Al+ A2+... + An), n= number of information pictures k is the littlest number fulfills :

?’1-()\1 —|—)\2 + ...+ /\lllb) S ¢
v
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C. Principal Component Analysis:

Fig. 3: PCA

“PCA of a multivariate Gaussian dispersion focused at (1,3) with a standard deviation of 3 in generally the (0.878, 0.478)
heading and of 1 in the orthogonal course. The vectors indicated are the Eigenvectors of the covariance network scaled by the
square base of the relating Eigen esteem, and moved so their tails are at the mean”.

“Foremost part examination (PCA) is a measurable method that uses an orthogonal change to change over an arrangement of
perceptions of conceivably corresponded variables into an arrangement of estimations of directly uncorrelated variables called
vital parts. The chief parts are orthogonal in light of the fact that they are the Eigenvectors of the covariance network, which is
symmetric. PCA is delicate to the relative scaling of the first variables”.

D. Details:

1) PCA is numerically defined as an orthogonal direct change that changes the information to another direction
framework such that the best fluctuation by some projection of the information comes to lie on the first organize (called
the first essential part), the second most noteworthy difference on the second arrange, et cetera .

2)  Consider an information network, X, with section astute zero experimental mean (the specimen mean of every segment
has been moved to zero), where each of the n lines speaks to an alternate reiteration of the examination, and each of the
p segments gives a specific sort of datum (say, the outcomes from a specific sensor) .

3) Mathematically, the transformation is defined by a set of p-dimensional wvectors of weights

Wik — (wl, ..

or loadings '!wP}{Fﬂflthat map each row vector 2~(i) of X to a new vector of principal

component scores ti = [:tl.' - f‘P){ﬂ, given by

tki) = X(i) " W(k) insuch a path, to the point that the individual variables of t considered over the information
set progressively acquire the greatest conceivable difference from x, with every stacking vector w compelled to be a unit
vector.

IV.OPTICAL CHARACTER RECOGNITION (OCR) TECHNOLOGY

What is OCR (Optical Character Recognition) likewise called Optical Character Reader is a framework that gives a full
alphanumeric acknowledgment of printed or transcribed characters at electronic speed by basically filtering the structure. All the
more as of late, the term Intelligent Character Recognition (ICR) has been utilized to depict the procedure of deciphering picture
information, specifically alphanumeric content”.

A. Components of OCR
“The innovation gives a complete structure preparing and reports catch arrangement. Ordinarily, OCR utilizes a secluded
building design that is open, scale able and work process controlled.”.
1) Advantages
1) “Theoretically imaging manages no paper lives up to expectations that leads NSO for not conveying of surveys to and
from the workstation; There were critical investment funds in expenses and efficiencies by not having the paper polls”
2) “The checking and acknowledgment of polls permitted us to proficiently oversee and arrangement whatever is left of
the handling workload”.

B. Operation and Management OCR Process Stages”

1) Document Scanning Process
“Filtering pace will be dictated by the nature of the scanner machines, the span of non-drop out shading. Paper quality, cleanness,
weights, Right setting of the OCR framework”.

2) Recognizing Process:
The perceiving procedure is to translate pictures. The right memory (lexicon) and the arrangement limit will focus the precision
of translation of the ICR”.
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C. Processing Order
“Preparing can be in geographic request or in arbitrary request. That is, we could filter surveys when they arrive and afterward
hold them to be handled territorially or permit them to be prepared in some other request™”

D. Picture Manipulation
1) “Electronic surveys can be sent to master administrators then back to the first administrator if vital””
2) “With electronic surveys the same poll can be dealt with all the while by two or more persons™”
3) “Electronic polls are promptly accessible for post evaluation examination (less demanding access to surveys)”
4) “Parts of different polls on screen on the double for entomb record altering”
5) “Can view the significant field book section on screen in conjunction with polls. Accommodating for coding and
altering™”

E. Coding Assistance
1) The issue are requiring administrator consideration can be highlighted to make it simpler for the administrator to
recognize
2) Only the inquiries important to the coding or altering issue were indicated on screen albeit every other inquiry and
surveys for that residence are accessible top the administrator. This is especially helpful when altering between polls.

F. Pedestrian Detection:

Fig. 5: Pedestrian Detection

Pedestrian detection is a crucial and noteworthy errand in any keen feature observation framework, as it gives the major data to
semanticunderstanding of the feature footages. It has a conspicuous augmentation to auto applications because of the potential
for enhancing wellbeing frameworks””.

G. Existing Approaches:
“In spite of the difficulties, person on foot recognition still remains a dynamic examination zone in computer vision lately.
Various methodologies have been proposed”.

H. All Encompassing Discovery
“Identifiers are prepared to scan for people on foot in the feature outline by checking the entire casing. The locator would "fire"
if the picture includes inside the nearby hunt window meet certain criteria”.
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. Part-based detection

“People on foot are demonstrated as accumulations of parts. Part speculations are firstly produced by learning neighborhood
highlights, which incorporate edgelet and introduction features. These part theories are then joined to shape the best gathering of
existing passerby speculations”.

J. Patch-Based Detection
“As of late Leibe et al. proposed a methodology joining both the location and division with the name Implicit Shape Model
(ISM). A codebook of neighborhood appearance is found out amid the preparation process”.

K. Motion-Based Detection

“At the point when the conditions grant (altered camera, stationary lighting conditions, and so on.), foundation subtraction can
help to identify walkers. Foundation subtraction arranges the pixels of feature streams as either foundation, where no movement
is identified, or closer view, where movement is recognized”.

V. SURF

“SURF (Speeded Up Robust Features) is a strong nearby component identifier, initially exhibited by Herbert Bay et al. ECCV
9th in International Conference on Computer Vision held in Austria in May 2006, that can be utilized as a part of PC vision
undertakings like item acknowledgment or 3D reproduction. SURF is in view of totals of 2D Haar wavelet responses and makes
an effective utilization of basic pictures”.

A. Overview
“SUREF is a locator and elite descriptor purposes of enthusiasm for a picture where the picture is changed into directions, utilizing
a procedure called multi-determination”.

B. Algorithm and Features:
1) Detection
The SURF calculation is taking into account the same standards and ventures of SIFT, yet it utilizes an alternate plan and ought
to give better results: it lives up to expectations much quicker. With a specific end goal to recognize trademark focuses on a scale
constantly SIFT approach it uses fell channels, where the distinction Gaussian, DOG, is ascertained on rescaled pictures
logically .
2) Integral Image
As opposed to utilizing Gaussian averaging the picture, squares are utilized (rough guess). Making the convolution of the
picture with a square is much speedier if the essential picture is utilized. The vital picture is characterized as :

S(z.y) =tiz=:"?§f(i,j)

The entirety of the first picture inside of a rectangle D picture can be assessed rapidly utilizing this coordinated picture. 1(X, y)
included over the chose range obliges four assessments S(x, y) (A, B, C, D)””

C. Experimental Differences:
1) Test1:

Fig. 6: Sift & Surf
There is detail the order of the images by comparing the photo is very important, since results may vary if you choose a
comparison with X vs and if done with and vs X. The SIFT method shows more points when the images being compared have
more points in common, unlike the SURF gives more values when the images are more differentiated, false positive values. This
happens with all photographs and leads to the conclusion that the SIFT algorithm has more durability in the time to SURF,

obtaining more reliable pairings”.

Table -1
109 IMAGES SIFT SURF
Detected points 1292 482
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| Averagetime | 1646.53 ms | 485.77 ms |

Data extracted from an analysis made by A. M. Romero and M. Cazorla, in the document "comparison of detectors of Visual
characteristics and its application to SLAM .

V1. SIMULATION AND RESULT

a/ Face detector and recgonizer... || == @

Training: Results:
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Pchirag s

3

Name: kartik
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Fig. 7: Face Recognize
Here as shown in above photograph the task of face recognize is done using assembled algorithm. Hear for this task I had
stored sketches of these persons and then comparison of it from live is done with the assembled program | had done,

VII. FUTURE WORK

In future, my aim is to work on accuracy and give more perfective result. To do work on the algorithm to have more options of
recognizes the face from less trimming of face. To find the various other method for the registration which will make sure the
test image orientation and all parameter same as the reference image so that the subtraction of the image is good and output
achieved is of high accuracy.

VIIl. CONCLUSION

The algorithm detects the face using web camera and another algorithm recognize the face. Two processes is done like face
detection from live came and face recognize . and the work of making a single GUI in which we can directly detect face and
recognize the person from group or crowd is done. All these are implemented and output is given in report. checking of the
modified algorithm for face detection and recognizetion from sketch is also done. The checking of this work had given the result
of 25% accuracy with recognizeion from sketch.
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