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ABSTRACT

Searching and comparing facial space using image processing are important steps to design
a face recognition system. However, detecting facial space leads to do a research because shape and
face features of each person are totally different such as emotion face, nationality, and skin color. It
is also included when there are some external objects putting on each person’s face such as glasses
and a hat. These factors contribute to some errors in face detection system. This study presents the
development of object detection technique in facial space and eye boundary on YCbCr with HSV
color image.

In the experiment, 200 images were used as the input which can be classified into two
groups 1) images without background patterns and 2) images with background patterns. YCbCr
color model technique was then applied to all images to classify the skin colors from the
background. In the literature reviews, it was found that the value of Cb and Cr of YCbCr color
model technique provides similar skin colors of image index. Cb and Cr values show the skin color
distribution which covers all skin colors of every nation. The color model HSV can show the
pureness and the brightness of the color. Sobel edge detection technique was then used to detect
face features and eye boundary. Image segmentation technique was used to search for object
obstruction on the eye boundary.

The results showed that face detection of the images without background patterns found
96% of the face positions and 91% of the object obstructions on the eye boundary. In terms of the
images with background patterns, the system found 86% of the face positions and 82% of the object
obstruction on the eye boundary. The error occurred because of the brightness of the images and the
uncontrolled background colors which were similar to the color of the face.

Keywords: detect the facial space, YCbCr color model, sobel edge detection
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2.1.3 U91a09d YCbCr (YCbCr Color Model)
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Cr=(0.5%R) —(0.418688 x G) — (0.081312 x B) (2.3)
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Detection technique of the obshimction area in face recopnition system based on YCbCr imapes
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Abstract

Detectine and comparing of Gie mapes iy e
prece=ing is a critical step @ the desipn face recopmition sysiem. The
faces of the same persom may kave 3 blecking object moch as omplazzes
o hlock the infoomation which does directly effect to the efficiency of
recopmition system. Thiz article presents 2 methed to deiect areas of the
fare and the chstruction object o eye an=a based em the YChor colar
Emapes. Themr are two fypes of face imares whick are used o test in this
experiment 1) imare with bacloround patters and 2) imapes withest
‘backyronsd patters. The nealts show fat, in the case of mmaze without
‘backyronmsd pattern, it can detect the pocition of the face 36% ad detect
the ohetrrtion shjert m =ye area 2z B8% In the cone of imre with

tackzround patiern, i cam detect he position of the face 72% md detect
the abztmaction shjsrt in eye e 2z 35%. Thiz smer soomrs bermre the
similar of color of badgrroumd and don face. Therefore, this techeique
cam be applied to develop the face recopnition sysiem.

Erywords: detection. areas of de foe, YCOr Color Medel, Sobel
Edpe Detection
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Message from President of
Rajamangala University of Technology Thanyaburi

Electrical Engineering Academic Association
of Thailand (EEAAT) in collaboration with
Rajamangala University of Technology
Thanyaburi (RMUTT), Thailand, is pleased to
host the international Electrical Engineering
Congress 2017 (GiEECON2017).  This
conference is not only giving an opportunity
for Thai and foreign researchers to present
and discuss their research works and update
their expertise but also to initially stimulate the development of research
works on electrical engineering. The program consists of six research
tasks; power and energy, communications, electronics & control, digital
signal processing, computer and information technology.

I would like to take this opportunity to express my sincere gratitude to the
plenary speakers for accepting our kind invitation. I deeply appreciate the
very strong support given by Electrical Engineering Academic Association
of Thailand. Thanks to the spirited works of the organizing committee, the
technical program committee, the invited speakers, and paper contributors
and excellent program have been assembled to cover a broad spectrum of
interesting topics.

I warmly welcome you to the iEECON2017 on March 8-10, 2017, Pattaya,
Thailand.

e

Associate Professor Prasert PINPATHOMRAT, Ph.D.
President of Rajamangala University of Technology Thanyaburi and
Honorary Advisory Chair of iEECON2017
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Message from President of
Electrical Engineering Academic Association of Thailand

It is such a great honor to have Rajamangala
University of Technology Thanyaburi (RMUTT) to
host the 2017 International Electrical Engineering
Congress (iEECON2017) with the Electrical
Engineering Academic Association (Thailand),
EEAAT.

On behalf of EEAAT, we would like to express our
warm welcome to all participants of the
iEECON2017. So far the conference has been
expanded in its scientific contents as well as the
academic network. Currently, this congress is aiming at reahzahon of smart
mobility for smart foture. We sincerely hope that the conference gives a
good opportunity for participants to share their knowledge and widen their
collaboration research. We also would like to extend sincere thanks to all
participants as well as the iIEECON2017 organizers who made the congress
possibly successful.

The iEECON2017 is an ambitious symposium covering an unusually broad
range of science related to electrical engineering, which promise lifestyle
improvements. We assure you will find this time fruitful and gain new
perspectives and inspiration for your research idea and network.

{

Associate Professor Athikom ROEKSABUTR, Ph.D.
President of the Electrical Engineering Academic Association (Thailand),
EEAAT

74



Message from Dean of Faculty of Engineering, RMUTT

Rajamangala  University of  Technology
Thanyaburi (RMUTT) is pleased to host the
international Electrical Engineering Congress
2017 (iEECON2017). Faculty of Engineering,
RMUTT has a major mission on encouraging and
supporting all areas of research. One of the key
reasons is to assist in developing capability in
science and technology in order io cope with
recent rapid change in this field. We have jointly
set up an academic symposium on the
iEECON2017 with the perceptxon on the significance of exchangmg
knowledge and research experiences between researchers in the field of
electrical engineering. This symposium is not only giving an opportunity for
Thai and foreign researcher to present and discussion their research works
and update their expertise but also to initially stimulate the development of
research works on electrical engineering. Once the cooperation among
researchers has been created, the closer future cooperation incorporate with
joint-research works will be developed. Thus, to support the aforesaid role,
the symposium working committee would like to express our sincere thanks
to the organizing committee, participants and contributors for your kind
corporation to this symposium. I wish this conference proceeding will be a
useful reference for future scientific research development.

e

Assistant Professor Sivakorn ANGTHONG, Ph.D.
Dean of Faculty of Engineering, RMUTT and
Honorary Advisory Co-Chair of iEECON2017
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Message from General Chair of iEECON2017

It is our great pleasure to welcome all of the
participants to the international Electrical
Engineering Congress 2017 ((EECON2017) in
Pattaya, on March 8-10, 2017 that is organized by
Rajamangala  University of  Technology
Thanyaburi (RMUTT) and the Electrical
Engineering Academic Association (Thailand)-
EEAAT. The technical program of iEECON2017
covers topics of all electrical engineering areas
under “Smart Mobility for Smart Future” theme
including power and energy, communications, electronics & control, digital
signal processing, computer and information technology field of research.
Over 270 submission papers were made mainly from 19 countries around
the world, and the technical program committee selected 207 papers for oral
presentation. Presentations for accepted papers are organized into 34
sessions in the three days conference presentation at holiday Inn Hotel. All
submitted papers were reviewed by these members about 190 members.
Based on the scores of the review reports, acceptance and rejection of the
submitted papers, and the assignment of the accepted papers to oral sessions
were determined. This number of papers is quite large enough to bring
together researchers, engineers, students, and others to present and discuss
their works on electrical engineering and related topics.

We are grateful to all of the authors, reviewers, and members of the
technical program committee for their enthusiastic efforts and contributions.
Handling of submission and review of papers could not completed along a
tight schedule without their helps and cooperation. We also appreciate the
great effort by session chairs who accept our request to manage sessions of
the conference.

Finally, we would like to express our sincere gratitude to all participants of
iEECON2017. Their contributions are indispensable for the success of the
conference.

Enjoy your stay in Pattaya!
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Associate Professor Krischonme BHUMKITTIPICH, D.Eng.
General Chair of iEECON2017
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Message from Technical Program Chair of iEECON2017

The 2017 International Electrical Engineering
Congress (iIEECON2017) is the fifth year premier
international conference organized by the Electrical
Engineering Academic Association Thailand,
(EEAAT). Faculty of Engineering, Rajamangala
University of Technology Thanyaburi (RMUTT)
has a major mission on encouraging and supporting
all areas of research, therefore, we are very pleased
to host the iIEECON2017.

As the Technical Program Chair (TPC) of iEECON2017, I would like to
report you that there are totally 270 submitted papers to the iEECON2017
from 19 counties around the world. With our strong 190 guest reviewers,
only 206 papers are accepted to the iEECON2017, the percentage of
acceptance is 76%.

From this key reason, it is the perception on the significance of exchanging
knowledge and research experiences between researcher in the field of
electrical engineering technologies and related fields. I believe that the
iEECON2017 will not be only giving an opportunity for researchers to
present and discuss their research works and update their expertise but also
to initially stimulating the cooperation among them. Only the closer future
cooperation with joint-research works will be able to cope with recent rapid
change in the fields.

On behalf of TPC, 1 would like to express our sincere thanks to all authors
for your kind effort preparing your valuable manuscript to this conference. I
am sure that the iEECON2017 will be successfully managed and the
proceeding will be also a useful reference for future research development.

Associate Professor Boonyang PLANGKLANG, Dr.-Ing.
Technical Program Chair of iEECON2017
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Facial Space detection and Eyes Surrounded Object
detective Technique on Color Image YCbCr and HSV

Suppakith Sopasocap
Signal Processmg Research Laboratory, Department of
Electromics and Telecommmmication Engineering, Faculty of
Engineering, BMMUTT, Pathumithani
Suppakitti s@mail ot e th!

Absrraci— The face defection has recently become am
important aspect in biometric identification systems. Among many
other facial feafmres like position of mose, Bps, eye, face contoar
acts a5 an important chyssifier i face detection. The same homan®s
face cam be different chamacteristics, if there are amy objects om
their face, such as, ghises. This can make am ermor om the
recognition system. This article presents facil space defection and

eyes mrromded object detective technigee on color Image YCbCr
lllHE".- The experiments have been tested i two e nvironmenis
firsily the image with non-pattern backzromnd and fmally the
image with patiern backgrommd The resulis show that the image
with nen-pattern backgronnd the system can detect face position
for 96% and the eyes covered object position for 91% while the
image with patiern backgronnd, the system can detected the
face position for 8% and the eyes covered object pasiton for
824 This technique aims to develop and mcrease the effectiveness
of face detection and eves surrounded object detective technigme.

Eeywords— Facial space detection; HSV color model; Image
I INTRODUCTION

The face detecion i an mberestng topic for image
processing according to the mcreasing of the cimes and the
popular of CCTV system. Nowadays, there are some problems
with the face detection system becmse the fce shape of each
person are different base on their race snd skin color. Moreover,
there are emotions that show on their face too. Some people also
have objects on their face such as, plasses, mask. or mrban that
made the system hand to detect their face comectdy. In [1]
comnmmications. It detected hmman face by using popular
method The boman's skin color is searched i mamy color
imtersects. Then the vectors of lniman s skin color are collected
and separated them o B, G md B pattern. The histogram is
considered in the fomm of equation as hir,g) =t when 1 is the
threshold of bumsn's skin. Momeover, towsard mobust skin
identification in video images is presents in [2]. It combined this
techniqque with oolor wector HSV mnd wsing  histogram
intersection. The locating facial region of a head-and-shonlders
color image is presented m [3]. It considered skin color in the
color wector YCrCh wia  equatom (Crl=Cr=Cr2  and
Ch1=1CheiChb2 with [Crl, Cr2] and [Chl, ChZ] are the defanlt of
human’s skin from the sample group. It is the disadvantage o
sort out oman’s skin by nsing defanlt. An efficent chain code
rased face identification system for biometrics is presented [4].
It proposed a face identification methodolegy where contoar of
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a face 5 encoded by chain codes and the datsbase is formed and
an alzorithm has besn developed for face recopnition. Further, 3
complexity snalysis has been dome in both tme and space
aspects, and have been found more efficient than conventiomal
templste matching methods in face detection Also, the face
detection method using template festure and skin color feature
in 1gb color space is proposed [5]. The skin color mode] has been
budlt in the rgb space, and skin color regions are preliminarihy
sepmented according to the skin color festore; then the hole
feamire has been nsed to realize screening of facial regions;
fmally, facisl regioms are maiched with facial templates fo
realize face defection Experimental resmlts show that the
method has pood detection effect for images that contain one
face or more faces. Moreover, face identification system m
video is presented [6]. I provided a simple and efficient method
o detect himan faces im wvideos and recognize persons within the
video according to & preset database of known persons. The
proposed system consists of three maim steps. The first step is
skin-like regions detection in CTE-Luv color space. The second
siep is face detection based on skin-lke regions, contour
detection snd peometrical propertes such as face shape The
third step is face verification, in which, each face is compared
with a gallery of kmown faces and the location of the best
maiched one is retumed. Experimental results show that the
proposed system is efficient enongh to detect faces n different
Lighting conditions, Mpmaﬂdﬁcﬁﬂpm 'Ibe
face recognifion on mobile environment mapge

appearance based methods is presented [7]. .Allfa.ce&tacmn
process 5 performed by using Haar-like feamires and cascade
classifiers on mobie environment face images. Color space
mansformation,  dimensional nomalization and hissopram
equalization operations are performed on detected face mages
&3 pre-processing steps. Prmcipal Component Anabysis, Ficher's
Linear Discriminant Analysis smd Local Binary Pattern
Histoprams methods are used to exiract facal featores. E-
nearest neighbor classifier i employed for the performance
anabysis of mplemented methods. Experimental results obinmned
using MOBID face database show that Local Binary Pattern
Histoprams method hss high sooces mtes on mobie
environment images. Al the face spoofing detection using
mhrtmmemlys:s:spmmed[ﬂ] It exploited the joint
color-texinre mformation  fom hminance mnd the
mmwmgmmpknmmhwhﬂ
feamre descriptions from  different color spaces. More
specifically, the feature histoprams are computed over each
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image band separately. The promising results of our cross-
datsbase evalnation sugpest that the facial color texture
r@mmmnﬁmmmbhmmmmnsmd
with its gray-scale coumterparts. Detection techmique of the
obstmuction area in face recogmition system based on YCh(Cr
images is presented [9]. The technique detected buman”s face by
using color model YCbCr for sepamte skin color from
backgromnd. The sbove research works can be widely applied o
the face detection system. However it stll required to foous on
background of the face or object which directly effect to the
performance of face detection.

This article mvestizates the techmique to detect facial space
by wsing YCbCr model with H5V, to separate skin color from
the background. Morecver, it miroduces the eyes smomded
object lhtectlm by usmg image segmentation technigque.

method can do by seitng threshold scale, the
intensity scale into the scale that it can separate the different
between objects around the eyes.
I MFTRODOLOGY
A Amplitude sepmendation

Amplimde sepmentation is 8 theory about considening the
intensity of the pixel on image. The result of segment depends
on the threshold method of the imape mfensity or color
compommnd. There are mteresting objects on some images which
has a stable intensity when compare with sample background
swch as, text image These kinds of images come with stable
intensity object that it can separate them from their backsnound
clearly. There are 2 level of mtensity, firstly is mtensity of object
and finally is mtensity of backsromnd. It can do segmentation
method by setting the threshold scale. It is the mitensity scale that
made the sysiem can differentiste between object and
backgromnd. For example, the text imape with text intensity
about zere (black) and backzround intensity is 255 (white). The
threshald scale shonld be 128 Then it can separate object fom
backgromnd. Generally, the threshold setting depends on image
histopram == Fiz 1 that shows how to find threshold scale. Tt can

1 i T
glx.))= [ u__tffi,y} } a

When gixy) is an image detmil at xy positions and T i
threshald scale.

/A

Fig 1. Bimodal image bivingram [10]
B. Imagse edee finding by using Sobel Edge Detection

Sobel Edge Detection is the procedure to find the edge of

image by nsing two templates in the 3x3 size. We use the first
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template to find the different in the horizon (Xgyp), and in the
vertical (¥gyrp) as show in fignre 2.

-1 0 1 1 2 1
x.ﬂ_lr_r = -2 o 2 r.:[nr =0 1] o
-1 0 1 -1 -2 -1

Fig 2  Imge sdge fxdingby usizg 323 maplam, [11]

Fig 3 is identified the threshold scale 12. Image brightness
mtensity is 0-1. We can make template Sobel which is bigger
than 3x3 to cover bizger space as show m Fig 3.

—= ==
B
aont b T
"
'
: T
i

L

- = =
[T
-

Fig 3. Iz sdge finding by using Sobel sdme dewction. [11]

II. EXPFERIMENT

A Imase preparing jbr Expariment

Firstly, the 200 color imagzes are used as the mput. Those data
must be the person’s straight fce with sunglasses. Then it is
divided those images mto two groups. First 100 images are for
non-pattern background as show in figure 4, another 100 mages.
are fior pattern background as show n fgure 5.




5% Imternational Electrical Engineering Congress, Pattaya, Thailand, 8-10 Marck 2017

B. Skn Color Space Seting

This is a step of the face quality development by nsmg skin color

space model. The BGE color is ransform to ¥YCb(Cr color by

using color space model The elements of ¥ and Ch am

MﬁmmmgebecmCr&hmmismlyfamﬂmt
the system . Then the H5V model is determined to find

ltehnghmusnfﬂrshnspaceasshmrmﬁgmed.

Fig 6.  sample of skin color space ssarching

Moreover, the crop technigque is used o find the facial space
by using image labeling. The same tone color, which located in
neizhborhoed, will be placed with the same mumber.
C. Eyes surrounded space defection

Firstly, the facial image is divided into 4 sections for finding
eyes posiion mnd sooomded space by using  image
sepmentation. The middle point of an image is used for a center
point of image dividing. The image is then separated ino four
small segment mages. The eyes area imape is then detected and
this area used for finding object aronnd them by usng treshold
technique as show on figare 7.

wd s
vy i

Sanyle of wyes saroended space detction

Fig 7.

IV. RESULT
The results of facial space detection by wsing color YCb(Cr
model with H5V and eye smroumded object detection by using
Image sepmentation are shown o fgore 8.

Fig 8 Sanyle of Sial space detsction axd oyss soromded object
detection

The FGB color is transform to ¥CbCr and HEV color by
nsing color space model as showm i fig 8 The facial image is
divided imto 4 sections. The 2 sections are nsed for finding eyes
position and swrounded space by using image segmentation.
The eyes mrea image s then detected and this area used for
fnding object around them by using threshold techmique. The
results show i table 1.

TABIEL F.esult from experiment

Imaze Face peation ‘Ubsirncton posthon
B L 33
Patismn backgy mmd 55 ;]

The result shows tat, i the term of 100 ages non-patiem
backpromnd, the system can detect facial position at 96% and
detect object at 91%. The emor ocomrs when the
color is similar to face or skin color amd the glasses color is
similar to skin and face color.

In the temm of 100 images pattern backsyomd, the system
can desect facial position face position at 86% and detect cower
ohject at §2%. The emor ocours when the pattern backsround is
similar to facial skine However, there is exception if the
shadow on an imsage.

W, COMCLUSION

This article presents the detecton facial space by using
YCbCr model with HSV for separate skin color from the
backgronnd. Moreover the eyes sumounded object detection by
using image segmentation technigue. This techmique is
considered the imtensity of any dots on facial image
Segmentation method can do by settng threshold scale, the
mbensity scale, mto the scale that it can separate the different
retween objects around the eyes. The research found that it cam
detect face position at 9% and eyes surounded object at 91%
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from non-pattern backsroundwhen itused the YCCr+HSW and
image sepmentation which it is better than the results of pattem.
‘backzronnd with the same technique. It shows that it can detect
face position at 86% and eyes surmounded object at B2%:.
Morecver, the research found that if can detect face position 90%
and eyes sumounded objectat 4% from non-pattern back proumd
when it used the YC(Cr with sobel edge which it is better than
the results of pattern backzround with the same techniguoe. It
shows that @ can detect face posiion at 78% =nd eyes
sumrounded object at 70%. Therefore, the YCbhCr+HSW with
image segmentation is better perform than YCbCr with sobal
edge. The results are shown i table I snd I

TABILEIL Fesult from non pattern backgronnd image
Noa pattern Face Dibstructien
| ¥ebCr+EEV, Image Segpmunt 3 E]]
VBT, Sobal edge o0 E

TABILEINT Besult from pattern backzronnd image
T T e o S
Wb, Sobal ndze TE ™
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