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Abstract

Face recognition applications focus on local features 1o prevent detailed information from being omitted while the feature
enlraclinn procesaes, Thas PEper 15 hased on presenling a lawzal nul[urrl—hu.u:d madel e extract more diseriminative feaiures
that lead o more acearate classification. In local pattern-bosed featre extroction, the LBP is one of the most important
approaches that many vanants of this method have been proposed nll now. LBP calculation s based on differences
hetween the central pixel and the desired one. In contrast, the information hidden in the selected pixel’s neighborhood
pixels is pot included in this process. This paper proposes the DR_LBF approach w address this failure by defining
distances and using some of them in a atio form. Swecessful results have been earned in many expenmental results, In
LEF. the caleulmions” primary flow takes advantage of two pixels in the LBF box, the central and the desired pixel.
Contrary 1o the original LEP, this paper’s proposed approsch uses three pikels of LRP box 1 conduet the Teature vecios,
which leads to emploving the information hidden in the relatienship between neighboring pixels. This appreach applies the
experiments on two standard ditasets, ORL Yale face and Faces0d datet, The scouracy percent of the proposed plan 1
0595, 9400 and 9801 on ORL, Yale foce und Faces%4 dataset, respectively, which is the reason to present this model as o
new face feature extraction ;l|‘.||:|r|.|;bc|"|.

Keywords Distance ratio local binary patterns -

1 Introduction

A digital image 15 more than just a banch of nombers i
rows and columns gathered inte a motrix and saved in a
cell, ete. Images carry information in themselves, Those
rows and columns are full of uwseful information. The
computer vision task is a way of extracting the information
inchided in images and making it useable for computers, o
make the scenes casy to understand.

The featune vears would be the age of a change in
society that is applicd by computer vision. In indusirial
processes by coarolling the guality of produocts, in medical
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applications by diagnosis disease, in satellile images,
identifving people, etc. are the contexts that computer
vision plays a critieal role in their progressing abilines [1].
Face recognition has been one of the frameworks that
attracted many researchers, After the first atlempts in the
19705, when oan impressive increase ino computational
power was happening inl 288, the first boom has occurred
[2]. Potential apphcations of face recognibion are the rear
sons that made it attractive to rescarchers. Aging, occlusion
il.11l'l warlions o P, 11|Ill1li11.i.l|.li!'l'l and EEprERsLIan ill.'ll:l.
lighting conditions are the theoretical challenges that are
the other reason thar made face recognition enpovable [3].
Also, between biometnic features, the face has many
advantages compared with the others, e.g., easy require-
ments for capturing face images and its practical applica-
tion in many idenification applications. video surveillance,
in suspect detection and blacklisting al airports and public
places.

.|"l.|:|.|:|.1l:||1n:|'||:,.'. wibrant sirueiune and xir_n.ll'll.':nl area of the
face made face images easier o acquire and prove it as a
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Genetic-based feature fusion in face
recognition using arithmetic coded local
binary patterns
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Abstract: Local binary patterns (LBPs) are one of the attempts for gathening local fealures with face recognition algonithms,
Although the application of LBP's in many recognition contents is foo apparent, these methods have [mited accuracy because
of thair threshold valua. One problem is earning one value for two different regions with a divarse pixel neighbourhood, which
causas mistakes in featurs vactor and decreases the discriminative power. In this study, the authors proposed a modified LBP
that covers the LBP's disadvaniages. The proposed approach s arithmetic codad LEP (ACLEP) that uses arthmatic coding
process durng LBP calculation instead of applying original threshalds, The proposed policy addresses the problem of raturming
one similar LEP value for two different patches. Moreovar, the proposed mathod modifies LBP by using a different threshold for
calculating the pixels differences. Using this algonthm, the authors conducted a genatic-based feature fusion method by
combining LBP and histogram of orientad gradients and ACLBP. The proposed approach could work betier on LFW dafaset,
and the ORL dataset and Yale face dataset that shows the improving role of ACLBP in comparison with the earlier version of

LEF.

1 Intreduction

A vital pan of recognition rescarches aver the last decades |
been related 1o face recopmition problems. Face recopmition is one
aof the fields of image analvsis and computer vision that is hased on
comiputer—human intersction [1]. In computer vision fopics, face
recognition is one of the essential contents for the researchers, with
extensions o percepiual, behavioural, and social principles [Z], It is
applicable in a wariety of demain such &5 m automsted feller
machine, healtheare svstem, driving license system, raibway
reservation  system,  surveillines  operation.  and  passpon
avthenticarion [3],

Last decades a wide range of face recognition algorithms have
heen emploved such as using eigenfaces in which the sigenvectors
of ihe set of face in e Tace spaces used [4), recognition using
class specific lingar projection that takes advantage of projecesd
images while discounting the face regions with large deviation [5],
using independent camponent analysis, where the pixels are treated
s autcomes and the images as random variables graph embedding
apdl dimepsionality reduction in which the available projection
directions and data distribution assamptions made it outperform the
trpdilional  alparithms  [&), perfeming  discriminative  milti-
manifold analvsis wiih the discriminative feanres leamned from the
images [ 7], faee deseription with LEPs where an enhanced featre
veptor is derived from ihe local binary pamern (LB} distribution
[&], seale-invariant fearure mwansform (SIFT) fenmares for face
muthentication in which the application of SIFT is investigated in
the fage authentication comtext [9] nsing mult-scale local imape
simaciures, and speeded up robusl features (SURF) face which inkes
the ndvaminge of SURF features [10], Although bt of methads
have heen applied in face recognition 1o address this comend's
problems, thens is no reason te ignore today's researchers’ mtgrests
in this conleni because ihere is o considerahle amaunt of ursolved
prablems in uncomrolled conditions. In mamy realworld images
with full scenes, it is chaollenging to recopnise holistic images
because faces are in wild conditions and might be aecluded [17],

Recently, rescarchers have used these steps fr 210 face
recopnition: faee detection was the first step, and after that
secoly, foce alignment, feature extraction lecated in the third step
amdl fimally feature matching was in fourih step [3]. Some metbads
are hased oo secking an efficient feature io o better performance in

ET image Process.. 3020, Viol. 14 lss. 15, pp. 3742-3750
D The Instilution of Engines g and Techralogy 2020

free recognitiom [12, 13). Festure extraction methods mainly
consist of two categorics: holistie features in subspaces and local
features [14]. There are a lot of face representaiion methods that
have been siudied in many papers [15). LBF is the name of one of
the essentiol foce representation methods because of its high
performance in classifieation based on g rexture that is the resalt of
its robusiness against global intensity vanations [13]. For the
spitable returms  gained from the fir version of LBP [16],
researchers proposed lots of methods based on LBFs. A muki-
scale block LBP swas presented by Line of ol [17]. In this tvpe,
instend of the pinel iself, mean values of pivels” sull-rcgi:,m are
urier the LBF operation. The next LBP-based method that applies
the fentare extraction process in foor direcrions (0_, 45_ %0, and
135 ) was local derivative paitern [I 8], There ore a considernble
namber of approaches hased on local feanares. These methods have
same advantages against holistic approaches, Sll, original LBP-
based appronches suffer from caleulation fanlis. The rensan is the
nature of that kind of LBEP which iz the hase of these methods
Since the threshold level in these methods is not saitable for every
seene, its discriminative power has real difficulties over 6ll kinds of
images. These Mulls are mainly in the feature exiraction siep of the
face recognition process. In ihe feamare extraction siep in this paper,
we proposed a new LEP calculation that can address the threshald
prablem of LEP-based niethads that bas reached suitable accuracy
aver face datasets, Arithmetic coded LBP (ACLAP} is the way that
can salve this problem and is used in our present sy, Arthmetie
eoding is ane of the compression methods that is used inoour
process by the way that codes each sequence of intensities 10 8
namber heiween one amd zera thar is o umigue ane, Using this
coding method insteagd of the simple original LBP calculation
process with mare innovations resalts in sufficient performances
thint snlved the caleulation fanlis of LEP-based approaches.
Besides the newral netownrk-based algorithms, the hand-cratted
feabgres are used for conducting the maim mgthed, This paper
proposes a new procedure o make a progressive step in this field,
Furthermare, the presemied process shivaes thiat this comtent still has
a lot of potentinl for researches, especially in ihe fsce recognition
task. This study propases a fealpre exiraction method that works
with lacal featares in face images. This type of featares retums a
samimiarized form of an image that decrease the compuiational
costs in the recopnition process, Mewrnl networks (such as CNN
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Improved convolutional neural network-based
approach using hand-crafted features for facial
expression recognition
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Alystract

Facial expression recognition is still one of the most attractive and challenging problems.
This study designed a facial expression recognition approach based on the feature fusion
strategy. In this proposed approach, two types of features are used to classify the facial
expressions. The first type 15 deep leamed features obtamned from the CNMN layers, and the
other 15 hand-eralied features in which a peometric approach called DAISY 12 used to
have a more discriminative model. The DATSY descriptor is used (o extract the leatures
because of its efficiency and performance in many problems like ohject detection, image
classification, etc. Besides, the Convolutional Neural Metwork (CWN) layers are used in
hoth standard and custom strectures. A robust and highly distinguishing feature vector is
conducted when these two types of features are concatenated. This feature vector helps
CMM 5 work in an enhanced manner. The extra information provided by DATSY made it
casy for the resulting model to make decisions becanse this feature descriptor dogs not
require much data to work precisely. Fimally, we used the Random Forest classifier for the
classification task to make the proposed pipeline complete. To validate the efficiency of
the proposed approach, two wellknown facial expression datasets, CK+ and FER2013
are used, The proposed feamre fusion-hased method's accuracy is 98,48% in the CK+
dataset and T0% in FER2013. The results are compared with some newly proposed
approaches in this field to validate our strategy. Since this performance is in the range of
state-of-the-art systems, the proposed strategy that enhances the CWN features by hand-
crafted techniques can be presented as a suitable FER method.

Keywords Facial expression recognition - VGG - DAISY descrpior - Random Forest classifier
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Machine Learning in Mechatronics ®™
and Robotics and Its Application oy
in Face-Related Projects

Saeed Majafi Khanbebin @ and Vahid Mehrdad

1 Introduction: Machine Learning

Making machines think and make decisions similar to humans is a problem that
creates the core of a concept, namely Machine Learning (ML), ML is 2 keyword that
accounts for a considerable part of the research these days. Since this concept is used
in solving issues in many different tasks and contexts, there is a separate field of study
for ML-based research. The ML tools, all the subtests of a global concept. namely
artificial intelligence (AT). work as helpful aids with various economic and scientific
advantages. The problems that can be solved using machine learning include a broad
spectrum. In such a way, from separating images of different fruits to fundamental
problems such as astronomical data and calculations of spaceships can be done with
the help of a machine keaming concept.

Machine leaming and machine vision are incorporated with mechatronics and
robotics fields for system design and other industry challenges. Many aspects of
mentioned industries take advantage of machine learning and machine vision algo-
rithms to address the issues in different sections. such as using machine vislon in
fault diagnosis and designing a robot navigation system [1].

Many books and articles have been written on machine leaming. and the math-
ematical relationships of these concepts are repeatedly and in full detail in these
writings. However. the reasons for wniting such a book chapter in this context can
explain the motvation for writing the present text. In this chapter. afier receiving
general information about machine learning and its basics and concepts. the main
focus is on the applications of this beneficial concept. The application-based nature
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