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Surgically Altered Face Images Recognition Using Multimodal
Biometric Features

Ms. Abha R. Gulhane

Abstract— Face recognition has been one of the most
interesting and important research fields in the past two decades.
The reasons come from the need of automatic recognitions and
surveillance systems, the interest in human visual system on face
recognition, and the design of human-computer interface, etc.
Altering facial appearance using surgical procedures has raised a
challenge for face recognition algorithms. These procedures
amend the facial features and skin texture thereby providing a
makeover in the appearance of face. This paper focuses on
analyzing the effect of plastic surgery in face recognition
algorithms and a multimodal bio-metric feature extractor
algorithm is proposed therefore to match face images before and
after plastic surgery.

Index Terms— Bio-metric feature, face recognition, facial
features, plastic surgery.

I. INTRODUCTION

Dr.S. A. Ladhake Prof. S. B. Kasturiwala

A. Face recognition system

The first semi-automated system for facial recagnitto
locate the features such as eyes, ears, nosemauth on
photographs was introduced in 1960s. It is a comput
application used for automatically identifying oerifying a
person from a digital image or a video frame. Ohthe ways
to do this is by comparing selected facial featuresn the
image and a facial database. The system uresasnodal
points on the face, distance between eyes, shapé¢heof
cheekbones and other distinguishable features.

In facial recognition system there are two types of
comparison:

1) Verification:

In face verification, given a face image and a guafsthe
identification, we want the system to tell true fatse about
the guess.

2) Identification:

Face provides information such as identity, gender, tpg gystem compares the given individual to all dtieer

age and expression. Moreover, face recognitionpisssible
with available resources as it is easier to agphotograph
of a person (especially in case of suspected cailsiirrather
than his finger print or iris pattern infornwat. However,
even after decades of research, face is stilaetive topic
because of the variability observed in facee dto
illumination, pose, expression and occlusion. A rehallenge
to face recognition is facial plastic surgery. Tdesurgeries
alters facial features to such an extent that éwanan beings
often struggle to identify a person’s face aftarrgery. The
number of people undergoing these plastic swrgers
increasing every day. These surgeries can be usedauners
to mask their identity and roam without any fdar face
recognition systems
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individuals in the database and gives a rankedlistatches.

B. Plastic Surgery

Plastic surgery is a medical specialty concerneth the
"correction” or restoration of form and functioradtal plastic
surgery is generally used for correcting facial ed¢s or
improving the appearance, removing birth marks,esio$cars
etc. Due to increased media fascination it hasegged a
greater public awareness for cosmetic procedurest th
propagates an ideal beauty standard that is nainatile by
natural. The result is the normalization of certadaly images,
unrealistic expectations in regard to plastic stygas well as
unethical practices within cosmetic surgery mariggti

Plastic surgery in general can be classified inio distinct
categories.

1) Disease correcting local plastic surgerfocal
surgery):

This is a kind of surgery in which an individualdergoes
local plastic surgery for correcting defects, anbesa or
improving skin texture. Local plastic surgery teicjugs can
be applied for possibly three different purposes:

1) To correct by-birth anomalies,
2) To cure the defects that are result of somedaotj and
3) To correct the anomalies that have dewslopver the

years.
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structure (Global surgery):

Apart from local surgery, plastic surgery can befqgrened
to completely change the facial structure whictkkiewn as
full face lift. Global plastic surgery is recommexldfor cases
where functional damage has to be cured such &npatvith
fatal burns or trauma. Furthermore, global plasticgery may
also be used to entirely change the faceeapmce, skin
texture and other facial geometries. Thereforeait also be
misused by criminals or individuals who want to em
elusive from law enforcement.

Il. LITERATURE SURVEY

Transmuting facial geometry and texture increades
intra-class variability between the pre- apdst-surgery
images of the same individual. Therefore, matchpust-
surgery images with pre-surgery images becomesduoas
task for automatic face recognition algorithms. &aV
researches have been carried out regardingly, sfntbem
are discussed below:

Aggarwal et al. [2] proposed sparse
approach on local facial fragments to match sutlyicdtered
face images. But in this approach the main disatdesn is
that, it requires multiple samples ofatal Also the
identification accuracy is less (21.5% - 40%).

Singh et al. [6] analyzed several types of local giobal
plastic surgery procedures and their effect onediffit face
recognition algorithms. They have experimentallgwh that
the nonlinear variations introduced by surgicalgedures are
difficult to address with current face recognitialgorithms.
The performance of their system is subjected tortbetral
expression and proper illumination. If we lude other
covariates such as pose, expression, andiihtion, the
performance deteriorates.
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Fig. 2 Block diagram illustrating different stages of the
proposed algorithm.

A.Input Face Image

The face image to be detected after alterationvisngas an
input face image. This is the Query image. Thigfacage i.e.
post-surgery image has to be matched with the yrgesy
image. And the image with which it has nmtch is the
training sequence. This forms the training dat&bas

Recently, B. Weyrauch, et al ][®roposed a componentB.Pre-processing Face Image

based face
components to provide robustness to pose. The praliems
observed using this approach are, it requires largaber of
training images taken from different viewpoints, dan
different lightening conditions, and it is unavail for real-
world applications.

Though recent results suggest that the algorithnes
improving towards addressing the challenge, theseai
significant scope for further improvement.

11l. PROPOSED METHODOLOGY

The face plays a major role in our social ricterse in
conveying identity and emotions. The human ability
recognize faces is remarkable. We can recognizgstmals of
faces learned throughout our lifetime and idgntamiliar
faces at a glance even after years of separatiba.sKill is
quite robust, despite large changes in the vistimlutus due
to viewing conditions, expressions, aging, afidtractions
such as glasses or changes in hairstyle. But deweloa
computational model of face recognition is qudifficult,
because faces are complex, multidimensional, ahjesuto
change over time.

recognition approach using differentiafac The feature and information of face image shoult m®

altered by local changes due to noise and illurionagrror.
Hence to satisfy the environmental conditions, preessing
of the raw data is highly important. Image tcaipg is a
random process. The resolution of various imageucaqy
devices may not be the same. This results in differ
aesolution of the captured images. For accuratepavison of
the features and to reduce the computational effeeded for
processing, all the images should be scaled toifaromsize.
So, normalization is done on face images in whinhges are
geometrically normalized and size of each imagaiform.

C. Facial Feature Extraction

Another phase in face recognition is featesdraction.
Transforming the input data into a particular sefeatures is
called as feature extraction. This is phase wheeestystem
does the localizing of the characteristics of facenponent
(i.e. eyes, mouth, nose, ears etc) in an imagexira, feature
extraction is a step in face recognition mhehe system
locates certain points on the face such as comrcantre of
the eyes, tip of the nose, mouth, etc. also caflednodal
points. It evaluate spatial geometry of differetgtifeature of a
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face™ The outcome of this analysis is a set of tatap
generated for each face. The template consistedafced set
of data that represent the uniqueness of the iaege. This
proposed method uses the LBP for extraction ofufeafrom

face region.

1) Local Binary Pattern:

Local binary pattern is a nonparametric method iaihas
aroused demanding interest in image processiagputer
vision and related applications. (LBP) is a simgkt very
efficient texture operator which labels the pixefsan image
by thresholding the neighborhood of each pixel eodsiders
the result as a binary number. Due to its discratie power
and computational simplicity, LBP texture oger has
become a popular approach in various applicatiinsan be
seen as a unifying approach to the tradifigndivergent
statistical and structural models of texture arialyRerhaps
the most important property of the LBP operatoraal-world
applications is its robustness to monotonic grajeschanges
caused, for example, by illumination variations. oftrer
important property is its computational simplicityhich
makes it possible to analyze images in challengaai-time
settings.

Consider a 3*3 pixels with (X, Yc) intensity value be &
and local texture as T = t3G1, Gz, Gs, G4, Gs, Gs, Gr) where
Gi(i=0,1,2,3,4,5,6,7) corresponds to theygralues of
the 8 surrounding pixels. These surrounding pixale
threshold with the centre valuec@s t(s(6 - Gc),.... s(G -
Gc)) and the function s(x) is defined as,

s(z= 1,z 0
= 0 z<0.

Then the LBP pattern at the given pixel is defirmedan
ordered set of the binary comparisons and the tiegwalue
can be obtained using following equation. An exagdfl LBP
operator is shown in Fig. 3.

P—1
LBPp r(xc, ye) = Z s(gp — 8)2°.

p=0
8l1|1
21518 threshold
31419
Binary:10_011000 1 0 0
Decimal: 52 0 O 1
0]j0|1

Fig 3. The LBP operator thresholds each pixel against its neighboring
pixels and interprets the result as a binary number. In the bottom image
each gray- level value corresponds to a different local binary pattern.
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Fig. 4 LBP descriptors are built by partitiogithe LBP face image into a
grid and computing LBP histograms over each grill ddese histograms
may then be concatenated into a vector or treatéadévidual descriptors.

IV. EXPERIMENT

The experiments are conducted using surgery and non

surgery face database. The images available in féloe
database are collected from different source afrivdt. Using
these images, the plastic surgery face databagseased. This
plastic surgery face database contains oree grd post-
surgery face image with frontal pose, differenthtigg
condition, and various expressions. Pre-surgerggas are
used for training purpose, this forms the trainthatabase.
And post-surgery images as test database set. dugred
software for this experiment is Matlab. Differenefss to

perform recognition are as follows

1) Select the path of training database which ¢oritae pre-
surgery face image.

7 Select train database path ===
QQ [0 onlylop » [ %2 ][ Search only tep 2|
Organize » New folder = @

TS & Name Date modified Type

| Recent Places TestDatabase 3/11/201512:19 PM  File folder

TrainDatabase 3/11/201512:19 PM  File folder

A Libraries

[ Documents

o Music 3

& Pictures

B8 videos

1M Computer
&, Local Disk (C:)
< Local Disk (D:)
< Local Disk (E:)
= Local Disk (F:)

- q] . r

Folder

SelectFolder | [ Cancel




2) Select the path of test database which contiaespost-

surgery face image.

7 Select test database path

%
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%] Recent Places

4 Libraries
[Z Documents
J’r Music
[=] Pictures

B videos

% Computer
&, Local Disk (C:)
s Local Disk (D)
a Local Disk (E:)
s Local Disk (F:)

. » onlylbp »

Mew folder

*  Name

TestDatabase

J TrainDatabase

i

- |~£, ‘ | Search

Date modified

3/11/201512:19 PM
3/11/201512:13 PM
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File folder

File folder

)

i

Folder: |
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6) Result of proposed method on Plastic-surgerny faage.

B Figure2 ===

File Edit View Inset Tools Desktop Window Help
NEds | ARG EL-3|0 ~

Equivalent Image

Bl Figure1 (E=3 SOl ==

File Edit View Insert Tools Desktop Window Help
NEEHe | LRRTIRL-2|0 ~

Test Image

3) Enter name of test image number to be matched.

‘B Input of LBP-Based Face... = | |
Bl inp ==

Enter test image name (a number between 1 to 15):

[Lox] fcmen)

4) Then features are extracted from test image ahtrain
images using LBP and Euclidian distances are catiedl
between that images. Now the minimum distance batwest
image feature vector and train image feature vedsor
calculated. Finally Test image is classified asobging to
train image i when minimum distance from distaneetor is

obtained.

5) Result of proposed on non-surgery face image.
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7) The matched image from train database withimum
distance and its respective index is shown in feilhg figure.
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V. CONCLUSION

Plastic surgery is becoming prevalent due to ademnin
technology, affordability, and the speed with whitthese
procedures can be performed. The procedures can
significantly change the facial regions both logaland
globally, altering the appearance, facial featuaed texture.
Existing face recognition algorithms generallyyrain this
information and any variation can affect the redtgn
performance.

This paper presents an approach for the recognitibn
surgically altered human face. This paper psag a
multimodal biometric system which extracts téeas from
face area using local binary pattern operator. Tdhesarly
extract the shape and texture features which reptes face
image in more meaningful way than any other feature
extractor. Based on the results, it is estimateadl tie problem
of face recognition using the widely available fiasurgery
database could be further improved if the non-ideators
(e.g., duplicate entries, low image resolutjoer.) of the
database are accounted for.
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