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Abstract: The concern over privacy is growing, and several
attempts have been made to address privacy invasion and suggest
privacy ethics in technology design. However, users’ privacy is still
customized by the technology around them. Teenagers who are
technology savvy are often not aware of online privacy as much
as adults. Therefore, their privacy was customized by the Internet
or technology devices around them especially via their mobile
phone. This study aims to present a design guideline for privacy
compliance system by reviewing previous design platforms, and
identifying the most concerns of privacy invasions for users and
how they react to those invasions. From the legal and designer
perspectives, the developer should consider privacy principles
of system design, namely, notice/awareness, choice/consent,
access/participation, security, enforcement/redress and anonymity/
pseudonymity. By using open-ended questionnaires which were
sent to 42 Thai teenagers, the results show that the most privacy
invasion that students concerned is advertising via mobile phone
messages. This invasion could cause annoyance and a waste of
time and money. The teenagers react to the invasion varied from
calling to the wireless service provider to help stopping those
advertisements, blocking the intruders and finally, stopping the
use of those services or applications. It was also found that
teenagers are concerned only for the privacy invasions that
interrupt while they were using the Internet applications, but they
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have less concern over the collection of their personal information. At the end of this study,

some practical implications are suggested as guidelines for a privacy compliance system.

1. Introduction

Nowadays, consumers have more
concerns about their privacy rights. These
concerns led to many attempts to evaluate
and analyze marketing policy relating to
consumers’ privacy by both legislators and
computer professionals (Foxman & Kilcoyne,
1993). However, there are still a lot of cases
of privacy invasions, especially for students
or teenagers who have less awareness of
privacy invasion than adults when they are
surfing the Internet via their mobile devices. By
this reason, the developer could help users,
especially for those teenagers by making a
privacy compliance system which is a system
that concerns about privacy by design.
A software designer and engineer have to keep
users ‘privacy in mind from the beginning of

the design processes.

This study aims to analyze from
previous work on privacy design platforms
and investigate some privacy invasions
by technology that teenagers who are
technologically savvy faced off, their privacy
concerns and the ways they react to those
invasions. As a result, some privacy design
guidelines were suggested and privacy
dimensions that teenagers had less aware of

were investigated.

The paper begins with the literature
review on the definitions of privacy which will

help identifying the privacy dimensions, privacy

invasion, its impact, and some privacy design
platforms. Furthermore, by reviewing previous
privacy work and conducting an open-ended
questionnaire, this study hopes to provide
some privacy principle for designing a privacy
compliance system and more preliminary
report on privacy invasion incidents and the
reaction to those incidents. These incidents or
concerns could be compared to the privacy
design principles. Thus, the dimension that
teenagers have or have less concern could
be analyzed. Next section, the definitions of
privacy, its dimensions and privacy invasion
will be described. Then, the method used
in this study and results will be explained.
Finally, some implications for a guideline of
privacy policy and privacy by design will be

discussed.

1.1 Privacy

Definition: ‘Privacy’ stated by Boyle
& Greenberg (2005) refers to an Irwin
Altman privacy theory which is separated into
three genres of ‘Control’. These three genres

describe ‘Privacy’ in more cover detail:

e Solitude is controlling over
attention and interaction between
the self and environment and
self and other people. It can
be controlled to be apart with
someone, and it does not have

to be alone.
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e Confidentiality is controlling
information access and fidelity

(accuracy).

e Autonomy is controlling over
identity and its expressions
such as name, identity, physical

appearance and action.

From the definition, control plays a
primary role in privacy. If people can control
their solitude, confidentiality and autonomy,
they will feel that their privacy is not
customized. On the other hand, if they
cannot control their solitude, confidentiality
and autonomy, they will feel that their privacy
is invaded. The other definition of privacy
is “freedom from unwanted intrusions by
others, or the right to be let alone (Foxman &
Kilcoyne, 1993)”. The latter definition is about
rights. Thus, privacy, especially in the Internet
world relates to rights over the information

and control over the rights.

The Internet User’ Information
Privacy Concerns (IUIPC): is a theoretical
framework on the dimensionality of Internet
users’ information privacy concermns (Malhotra
et al., 2004). Apart from the rights and control
over the rights to information, this theory
introduces three dimensions in order to
measure the privacy concerns over information,
namely, collection, control, and awareness
of privacy practices. It was suggested that
a companies’ collection of customers
"personal data is perceived to be fair only
when the consumer is granted control over
their information and they are informed about

the use of their information. Thus, the IUIPC is

described as the degree to which the Internet
users are concerned about the collection
of their personal information, their control
over those collected information, and their
awareness of how the collected information
is used (Malhotra et al., 2004).

1.2 Privacy Invasion and its Impact

From the definition of privacy mentioned
above, privacy invasion can be described as
a state when a person lost her/his control
over solitude, confidentiality and autonomy
or when her/his privacy rights are customized
for example, when someone gained access
to our personal information (i.e. reading our
mail or keep our personal information) without

our consent.

Technology somehow provides a
new way to invade privacy, for instance, the
Closed Circuit Television (CCTV) that records
people in everyday life which people may
think that it is an intrusion to his/her private
affairs. In the age of the computer, where
data can be rapidly transferred to anywhere,
private information can be compromised
in a variety of ways. One example is some
personal data was kept when surfing the
Internet using cookies. These cookies could
be used to keep customers’ information and
track their behaviors on the Internet normally
without customers’ awareness (Jegatheesan,
2013). Actually, the cookies could be useful
in terms of personalized using the Internet.
However, some customers do not want their
behaviors to be tracked. Thus, it could be
seen that their privacy was customized.
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One more example that privacy
could be seen as privacy risk is the use of
Facebook, the most popular social network
site nowadays. The previous work shows
that users aware of the privacy options on
Facebook, but only 62 percent actually
used them. Moreover, 70 percent of users
posted their private information, for example,
demographic data, such as age, gender,
location, and their interests (Jones & Soltren,
2005). These behaviors cause risks of privacy
invasion. The examples of privacy threats are
an aggregation of personal data, commercial
exploitation by third parties, harassment,
profile hacking, and identity theft (Debatin
et al., 2009). Even though Facebook causes
risks to individual privacy, it is still popular
and is used in everyday life since it is a tool
that can create and maintain an interpersonal
relationship. Therefore, it can be seen that
people could trade-off their acceptable
information risk for something that perceived

usefulness.

When people who have concerns
about privacy perceive that their privacy was
invaded, they will do anything to stop the
invasion. Some privacy invasion reactions

from the previous literature review are:

e People will conceal or deceive
their information (Hawk et al.,
2008).

e People will not share their
information online (Tchao et al.,
2017).

e People will not use the Internet
or not be online (opt-out from the
Internet) (Gunnarsson & Ekberg,
2003).

These reactions could impede the
growth of e-commerce and the technology
acceptance from consumers. Therefore,
privacy issues should be considered at the
outset when designing a system to retain its

customers.

1.3 Some Privacy Design Platforms

There is no universal rule to design a system
that protects users’ privacy. However, some
guidelines could help to shape design for

privacy compliance applications.

The fair information practice
principles of the Federal Trade Commission
(FTC) (1998) have been used as a reference by many
previous works on privacy design strategies. The
FTCis an organization that protects America’s
consumers from unfair and deception practices
in the marketplace through law enforcement.
There are five core fair information practice

principles which are explained as follows:

e Notice/ Awareness: Customers/
Users should be given notice
about their information when it

was collected.

In this, the system should educate
users to easier understand the privacy policy
or how their information will be used for
as the fact that most Internet users spread
their own personal information and giving
their consent via privacy policy without even
reading it (Gunnarsson & Ekberg, 2003).
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The good communication of privacy
policy increases individuals’ privacy control
perception and decrease privacy risk
perception with will cause the opting out from
a system or an application (Xu et al., 2008).

Text-based privacy policy mostly
goes unread by users who may have privacy
concerns (Awad, & Krishnan, 2006). Thus, if
they find out later that their information was
used without their actually aware of, they
will opt-out from the system. Therefore,
making the privacy policy easily readable or
understand is an important point when

designing and developing a system.

e Choice/ Consent: Customers/
Users should be given choices
to choose how their information
will be used, for example,
providing opt-in/opt-out options
for customers. Moreover, the
opt-in option should have some
steps for customers to allow to

use their information.

Providing clear opt-outs means to
allow users to control and refuse for their
information being used, stored and transmitted
(Jegatheesan, 2013). In case that customers do
not want to continue sharing their information
with the company. They should find a way
to do so. Otherwise, they will feel that their

privacy was invaded.

o Access/Participation: Customers/
users should be able to access

their information.

e Integrity/ Security: Customers/
users should have appropriate
security procedure and access

limitation to their information.

e Enforcement/ Redress: Customers/
users should have a mechanism to
enforce the privacy policies and
a remedy for the violation such
as correction of misinformation
or compensation for the unfair

practices.

Even though the FTC fair information
principles are less comprehensive than the
European data protection legislation framework
(Colesky et al., 2016), it should be considered
as a basic procedure that developers should
keep in mind when designing a system. Apart
from legal platforms, next, there are three
more interesting work on privacy by design
for designers to consider when developing

a system which are:

Privacy Compliance Design for
Ubiquitous Computing (From the work of
Langheinrich (2011))

Additionally, following the fair
information practices and the European
Directive (which now called General Data
Protection Regulation (GDPR) (Skendzi¢ et al.
(2018))), Marc Langheinrich (2011) presents
seven main areas of innovation and system
design in ubiquitous computing where

computer computing is everywhere as follows:
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Notice: it is related to the FTC
mentioned above. Customers/
Users should be given notice

about their collected information.

Choice and Consent: This is also
relevant to the FTC mentioned
above. To collect users ‘data, the
process should be consented from
the data subject with a choice
that they can opt-in or opt-out
the process all the time.

Anonymity and Pseudonymity:
Anonymity is a state of being not
identifiable with other subjects.
Pseudonymity is solving the
problem of using the application
that requires authentication by
assigning a certain identity to a

certain real-name individual.

Proximity and Locality: This
principle will use the state of
being next in place or nearby
distance to activate or sending
some data without any complicated
authentication protocols. These
could be seen in using sensors for

collecting and processing data.
Adequate Security

Access and Recourse: The data
have a limit access requirement
depending on a well-defined
purpose and could keep data
as long as it is necessary for the

purpose.

Ten Mistakes about Privacy in System
Design (From the work of Hansen (2011))

Furthermore, the interesting work in

system design of Marit Hansen (2011) who

has years of experience working for the Data

protection Authority of Schleswig-Holstein,

Germany, suggests ten mistakes about privacy

in system design as follows:

Mistake 1: Storage as Default. In
this, some storing data such as
temporary files and log files are
always neglected when assessing
privacy risks because storing data
is a precondition of all kinds of
system. In some cases, the data
are stored without usage and
never been removed which harm

privacy.

Mistake 2: Linkability as Default.
Link people with their data is
easy to be done by using data
relationship in the database for
users’ profile. Therefore, pseud-
onym could be used to identify

the real individual.

Mistake 3: Real Name as Default.
To collect data and create
accounts for some application as
Facebook, real names of users
always collected which it could
link to the real person. Therefore,
a system designer has to think
about pseudonym as a user

account as well.
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Mistake 4: Function Creep as
Feature. Function Creep is the data
processing beyond the original

defined purpose.

Mistake 5: Fuzzy or Incomplete
Information as Default. Normally,
privacy policy always be a
summarized version which not
provide the details. In this case,
misunderstanding about the privacy
policy might happen. Therefore,
the privacy policy should be clear,
easy to understand and provides

complete information for users.

Mistake 6: “Location Does Not
Matter” but it does matter in
law. Location information on data
processing took place should be

recorded for legal reference.

Mistake 7: No Life Cycle

Assessment

Mistake 8: Changing Assumptions
or Surplus Functionality. When
there is some add-on functions
or requirements, privacy policy
might be changed and should be
communicated or re-considered.
Otherwise, all privacy guarantees

may be gone.

Mistake 9: No Intervenability
Foreseen. The system should
provide users some opt-out
methods or control the rights to
access their personal data in case
that they want to change those
rights in the future.

Mistake 10: Consent Not Providing
a Valid Legal Ground. The consent
considered valid if it is in the
same format or meet various legal
requirements for each country.
Thus, developers should use the

risht consent form for their users.

The Seven Foundational Principles

for Privacy by Design (From the work of
Cavoukian (2009))

Finally, as mentioned in the

introduction section, Ann Cavoukian (2009),

who has had experience working as the

Information and Privacy Commissioner of

Ontario for many years, suggested that

privacy compliance system could be based

on 7 principles as follows:

Proactive not reactive,

Preventative, not Remedial

Privacy as the default. It has to
be thought of in every system
process.

Privacy Embedded into Design.
It has to be set at the outset of

the design processes.

Full functionality - Positive Sum
not Zero Sum. Everybody who
works with the system has to
have their privacy compliance,
not only for the owner of the
system. Moreover, the goal of
protecting an individual’s privacy
and the goal of the system should
be attained simultaneously.
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e End-to-end security — The system

has to have a life cycle protection.

e Visibility and Transparency. This
principle encourages openness
of the privacy policy. In turn,
the data collection is visible and

transparent to all stakeholders.
e Respect for User Privacy

These principles are to ensure that
a system should proactively provide privacy
as the default for users from the outset of

designing a system.

In Materials and Methods part, these
privacy platforms, both in legal and system
design perspective, will be analyzed to come
up with privacy suidelines for developers to

design a system.

2. Materials and Methods

This study reviewed literatures in legal
platforms and system design perspectives
and analyzed them for privacy compliance
for system design and guidelines. Moreover,
open-ended questions were sent to Thai
teenagers in the higher education to collect
their opinions on their most concern for
privacy invasions and how they react to those

invasions. The respondents were 42 students

(age 18-20 years old) by convenience sampling
from the computer science department of

Kasetsart University, Thailand.

3. Results and Discussion

From literatures in legal platforms
and system design perspectives, it can be
summarized the relation of each privacy
principles for privacy compliance system

design as in Table 1.

From Table 1, the most privacy
principles mentioned from the legal platforms
and system design perspectives are relevant
to the FTC platform and ‘Anonymity/
Pseudonymity’ qualification. Therefore, to
design privacy compliance system should follow
these principles, namely, notice/awareness,
choice/consent, access/participation, security,
and enforcement/redress. Moreover, in the
ubiquitous computing world, ‘anonymity/
pseudonymity’ should be also considered
as a privacy protection mean for users ;
consequently, the link to the real person

could not be done easily.

Additionally, the results from the
questionnaires were analyzed using content
analysis. The summarized results are presented

as follows.
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Table 1.
system

Relation of the legal platforms and design principles for privacy compliance

From the work of

From the FTC L.
Langheinrich (2011)

The seven
foundational

From the work of Hansen (2011)

principles

Cavoukian (2009)

- Notice/Awareness - Notice - Visibility and - Privacy policy should be clear,
Transparency easy to understand and provides
complete information
- Choice/Consent - Choices/Consent - - Provide the opt-out methods to
control the access rights to users
‘data
- Access/Participation - Access and Recourse - - Stored data or data processing
should be used as a well-defined
purpose
- Integrity/Security - Adequate security - End-to-end -
security
- Enforcement/ - - - Provide the opt-out methods to
Redress control the access rights to users

‘data

- - Anonymity/ -
Pseudonymity

- Real name should not be set as
a default for user ‘account

* respect to

* pay attention to legal aspects

users ‘privacy and such as the details of privacy

proactively
embedded
privacy concerns

policy, the location where the
data processing took place and
a valid form of users’ consent.

to the design

phrase

* The highlight part contains the relevant content among platforms

It can be seen that students’ privacy is
customized through mobile and PC (personal
computer) applications such as messaging,
Internet and social media (i.e. Facebook).
They can be seen in Table 2. With that, the
most privacy invasion that students face is
advertisements via mobile phone messages
(represents 34.48% out of all answers),
advertising in applications (represents 25.86%

out of all answers), spam mail (represents

18.97% out of all answers), unwanted
tagging via Facebook (represents 15.52% out
of all answers) and advertisement via phone
call (represents 5.17% out of all answers),

respectively.

Moreover, it can be noticed that the
most privacy invasion for teenagers is the
advertising either from messaging, windows

popping up or calling that interrupt their use
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Table 2:  Privacy invasion incidents
No. Privacy invasion incident Total (people) Total in %
1 Advertising messages via mobile phone 20 34.48
- Call to their mobile phones’ network service provider
Reaction to help stop those messages
- Delete those messages
2 Advertising in applications and pop-up windows 15 25.86
- Use applications with advertisements free version
Reaction - Do not use those applications with an advertisement
- Block pop-up windows in the browser setting
3 Spam mails 11 18.97
- Delete unknown senders’ mails
Reaction . .
- Block unknown senders or report those mails as spam mail
a4 Unwanted tagging via Facebook 9 15.52
. - Remove the tags
Reaction ) .
- Block those people who tagged them from friends’ list
5 - Advertising via a phone call 3 5.17

Reaction - Do not receive the unknown phone number

of the Internet and mobile devices which
are irrelevant to their interest and cause
annoyance and waste of their time. The
work of Zhu and Chang (2016) suggested that
customers/users do not want to be targeted
for advertising because they do not like
having their online behavior tracked. However,
if the advertisement is relevant to what
they are interested or they perceive the
benefits outweigh the risk of privacy invasion,
they will still continue using the website or
application and have the willingness to be
profiled for online personalization (Awad, &
Krishnan, 2006).

The students reacted to the privacy

invasion varied from asking their mobile

network service provider to stop
advertisements, blocking the intruders and
stopping using the services or applications that
may customize their privacy. Thus, they try
everything they can to avoid those invasions
and annoyance. However, when students
reach their limit to control their applications,
they will stop using them.

It could also be noted that no
one has mentioned about a case of their
information was collected (such as in the
form of cookies). This implies that they might
not be aware of this case unless they find
out later. Thus, giving users a notice when
collecting their information and choices should

be clearly stated.
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4. Conclusions

The design of a system should comply
with the fair information practice principles of
the FTC and system designer’s perspectives,
namely, notice/awareness, choice/consent,
access/participation, integrity/security,
enforcement/redress and anonymity/

pseudonymity.

Privacy is about the rights and control
over the rights to personal information.
According to Internet users’ information privacy
concerns (IUIPC), there are three dimensions
of privacy that people have concerns on,
namely, collection, control, and awareness of
privacy practices. However, it was found that
teenagers’ main concern on privacy invasion
caused by interrupting incidents such as the
advertising either from messaging, windows
popping up or calling, but have less concern
over their information collection and the
usage for marketing purposes of the firms.
Therefore, advertisement using interrupt
incidents should be used as much as
necessary to reduce the annoyance and the
firms should consider more on the return

benefits of customers/users.

This study has some limitations that
the case study is specifically for Thai students
in higher education because this work want
to survey and gain the preliminary results for
further research. This study could be expanded
to have more case studies to gain more insight.
However, some implications could be useful

when design a privacy compliance system.

5. Acknowledgements

This research was supported by
Kasetsart University, Thailand.

6. References

Awad, N.F., & Krishnan, M.S. (2006). The
personalization privacy paradox: An
empirical evaluation of information
transparency and the willingness to
be profiled online for personalization,
MIS Quarterly, 30(1), pp.13-28.

Boyle, M., & Greenberg, S. (2005). The language
of privacy: Learning from video media
space analysis and design, Journal ACM
Transactions on Computer-Human
Interaction, 12(2), 328-370. https://
doi.org/10.1145/1067860.1067868

Cavoukian, A. (2009). Privacy by design: The 7
foundational principles. Information
and Privacy Commissioner of Ontario,

Canada.

Colesky, M., Hoepman, J.H., & Hillen, C. (2016).
A critical analysis of privacy design
strategies. I[EEE Security and Privacy
Workshops (SPW) (pp. 33-40). IEEE.
https://doi.org/10.1109/SPW.2016.23

Debatin, B., Lovejoy, J.P., Horn, A., & Hughes,
B.N. (2009). Facebook and online
privacy: Attitudes, behaviors, and
unintended consequences. Journal of
Computer-Mediated Communication,
15, 83-108.



Privacy Compliance System by Design Platforms: A Case of...
Saranya Saetang

MTInemsasauneawazmaluladuszend, 3(1): 2564
Journal of Applied Informatics and Technology, 3(1): 2021

Foxman, E. R., & Kilcoyne, P. (1993). Information
technology, marketing practice, and
consumer privacy: ethical issues,
Journal of public policy and
Marketing, 12(1), 106-119.

Gunnarsson, A., & Ekberg, S. (2003). Invasion
of privacy, spam one result of bad
privacy protection. [Thesis, Blekinge

Institute of Technology, Sweden].

Hansen, M. (2011). Top 10 mistakes in system
design from a privacy perspective
and privacy protection goals. In 7"
PrimelLife International Summer
School (PRIMELIFE) (pp. 14-31).

Hawk, S. T., Hale, W.W., Raaijmakers, Q.A.W.,
& Meeus, W. (2008). Adolescents’
perceptions of privacy invasion in
reaction to parental solicitation
and control. The Journal of Early
Adolescence, 28, 583-608.

Jegatheesan, S. (2013). Cookies-Invading our
privacy for marketing, advertising
and security issues. International
Journal of Scientific and Engineering
Research, 4(5), 3.

Jones, H. and Soltren, J. H. (2005). Facebook:
Threats to privacy. Retrieved 30
May 2020, Retrieved from http://
www-swiss.ai.mit.edu/6805/student-
papers/fall05-papers/facebook.pdf

Langheinrich, M. (2001). Privacy by design-
principles of privacy-aware ubiquitous
systems. In G.D. Abowd, B. Brumitt,
and S. Shafer, editors, Ubicomp
2001 Proceedings, volume 2201 of
Lecture Notes in Computer Science
(pp. 273-291). Springer.

Malhotra, N. K., Kim, S. S., & Agarwal, J. (2004).
Internet users’ information privacy
concerns (IUIPC): The construct, the
scale, and a causal model. Information
Systems Research, 15(4), 336-355.

Skendzi¢, A., Kovaeic, B., & Tijan, E. (2018).
General data protection regulation
—Protection of personal data in an
organization, In 41st International
Convention Information and
Communication Technology, Electronics
and Microelectronics (MIPRO) (pp.
1370-1375).

Tchao, E. T, Diawuo,K., Aggor, C. S., & Kotey,
S. D. (2017). Ghanaian consumers
online privacy concerns: Causes and
its effects on E-commerce adoption.
International Journal of Advanced
Computer Science and Applications,
8(11), 157-163.

The Federal Trade Commission. (1998). Privacy
online: a report to congress. Retrieved
30 May 2020, Retrieved from https://
www.ftc.gov/sites/default/files/
documents/reports/privacy-online-

report-congress/priv-23a.pdf



Privacy Compliance System by Design Platforms: A Case of... 13 MTInemsasauneawazmaluladuszend, 3(1): 2564

Saranya Saetang Journal of Applied Informatics and Technology, 3(1): 2021

Xu, X., Dinev,T., Smith, H. J., & Hart, P. (2008).  Zhu, Y. Q., & Chang, J. H., (2016). The key

Examining the formation of individual’s role of relevance in personalized
privacy concerns: Toward an integrative advertisement: Examining its impact
view, in International Conference on perceptions of privacy invasion,
on Information Systems. self-awareness, and continuous use

intentions. Computers in Human
Behavior, 65, 442-447.



Mahasarakham University, Thailand “/
http://jit.it.msu.ac.th \

Journal of Applied Informatics and Technology, 3(1), 14-21 |

[ Research Article )

The Application of a Face Recognition System

for a Personal face Database

Witthaya Boonsuk'’, Yodrak Saisin’

! Department of Information Technology, Nakhon Phanom University, Nakhon Phanom 48000, Thailand

* Corresponding Author: Witthaya boonsuk, witthaya5773@gmail.com

Received:

1 December 2020
Revised:

4 July 2021
Accepted:

5 July 2021

Keywords:

Face Recognition, Face
detection, Principal
Component Analysis,
Eigenface

Abstract: This study aimed to apply face recognition of the
personal face detection, which this system implemented Eigenface
to analyze face details in facial comparison database. Eigenface is
an approach in the theory of principal component analysis (PCA).
It was accepted that facial images could be synthesized based on
data from the model and can store a person’s face parameters in
a small set of numbers, which is accurate and reliable. The data
used in the assessment of efficiency and developed software,
including 30 images. It was divided into three groups, and each
group contained ten images. The experimental results were shown
as follows ; the first dataset contained ten images with an image
resolution of 100x100 pixels. We achieved a precision of 90%.
The second dataset also contained ten images with an image
resolution of 150x150 pixels. The result showed that we achieved
a precision of 80%. The third dataset included ten images with a
resolution of 200x200 pixels. We achieved a precision of only 70%.
Our proposed system achieved a mean precision of 80% and was
considered as good efficiency. It can be applied for application in

criminal face detection.
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1. Introduction

Over the past few years, information
security systems have been developed to
protect confidential information, limit the
tendency of security violation by individuals
automatically. Face recognition is one of
biometrics with high precision and has a low
risk of invasion of computer systems. This
method indicates and confirms an image of
a person from a digital photograph or video
frames from video sources (Lin, 2000; Rathi,
2012; Hamid, 2010). Face detection is one
of the most important stages of the face
recognition system ; moreover, it can be
categorized depending on unchangeable
template matching and appearance method
(Yang, 2002). As a result, a face recognition
system has been applied in numerous
businesses and industries. Face recognition
identifies the relation of distinguish features
of a face. The positions and main features
are the foundation of face accuracy (Yang et
al., 1994). The system considers symmetry
of the eyes, the position of the nose, vertical
and horizontal angles of the lips (Kotropoulos,
1997). It concludes the change components
of an image, such as light and shadow.
Another popular technique used is principal
component analysis (PCA), which is the study
of Mathematic equations using geometry
principles to analyze facial features in equations
(Karaduman, 2008). The Eigenface method is
face analysis using various statistical methods
(Atalay et al., 1996). The benefits of the system

lead to the development of face recognition
for criminal detection. Nowadays, more and
more automatic access systems are based
on various biometric techniques (Davis et al.,
2010; Marciniak et al., 2011). The researcher is
aware of the necessity of the field mentioned
earlier, so the researcher studied, designed,
and developed the system in concordance
with national strategy and innovation
movement, applied technology in business
sectors, and improved the organizations’

competence.

Face authentication and face identifi-
cation are challenging problems. There have
been more and more commercial, military and
institutional applications in the recent past,
making face recognition systems a popular

subject.

In a face recognition system, the
database consists of the images of the
individuals that the system has to recognize.
If possible, several images of the same
individual should be included in the database.
Suppose the images are selected so that they
account for varying facial expressions and
lishting conditions. In that case, the problem’s
solution can be found more efficiently than
when only a single image of each individual
is stored in the database. (Carikgi & Ozen,
2012).

This study aims to develop a face
recognition system that included face

detection and face recognition.
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2. Materials and Related work

2.1 Analyzing the problem and
Reasons to choose the Eigenface
method.

At present, service and management
businesses play a key role in both government
organizations and private sectors. Applying
an IT security system helps reduce the cost
of time and speed up the work. In addition,
it elevates the efficiency in a large area of
services, and the face recognition technology

is used for security purposes.

We chose the Eigenface method in our
study in order to obtain an efficient method
and fast computation. (Carikgi & Ozen, 2012).
Pearson proposed the principal component
analysis (PCA) to reduce the dimension of
the data. It is a famous method that applies
to face encoding, called Eigenface.

2.2 Research Equipments

A webcam is a video camera that
captures an image in real-time or through the
computer (see Figure 1). The computer can
stream the video by recording or transferring
via the internet. The webcam is connecting a

computer with a USB port. Low-cost production

with high flexibility makes video calling
at a low price. Many quality web camera
products can use in streaming. So, the
mid-range webcams have a pixel resolution of
640x480 pixels and high-end webcams have
a pixel resolution of 1280x720 or 1920x1080
pixels (Henry, 2015).

2.3 Development framework

Our proposed framework was divided

into two parts.

1) Database storage: We use the AT&T
face database (see Figure 2) to examine our
framework. We also added our face images
into the database to test the real-time face

detection and recognition processes.

2) System function: First, the system
captured the image sent from the web
camera. The face detection algorithm then
detected the face from the image. Second,
we extracted the Eiganface feature from the
face image and used it as the feature vector.
Finally, we compared the Eiganface feature
with the Eiganface features of the persons
from the database. The system can be alert
when it found the most similarity from the

face database, as shown in Figure 3.

Figure 1. Webcam

Figure 2. Example of AT&T face database
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Figure 3. Capturing system from webcam
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1. Input 2. Process

3. Output

1.1 Video Load

2.1 Face Analysis

3.1 Message Alert

1.2 Video Capture

2.2 Face Comparison

2.4 System design
1) Designing system function process

The system function was designed
using unified modeling langage (UML). The
UML of our system is shown in Figure 4.

2) Function design of IPO chart system

process

The system obtained an image from

the webcam, which was stored as a gray

image. Next, the system processed the face
analysis (detection and encoding) and com-
pared the Eigenface feature of the person
that capture from the web camera and face
database. Finally, the proposed system was
notified the administrator by voice message

to arrest the suspect.

2) Context diagram of the proposed
system is shown in Figure 5.
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Figure 7. System Process

2.5 System component (see
Figure 6)

2.6 System process (see Figure 7)

2.6.1 The processes of the proposed
system are as follows:

1) Input an image via webcam.

2) Crop an image and process the
data

3) Analyze an image and encode the

face image using Eigenface method.
4) Compare Eigenface features.

5) When the system finished comparing
and processing, it would alert the officer with

voice message.

2.6.2 Algorithm of Eigenface

1) Input images and find image

average

2) Distinguishing image: Select unique
feature of an image by finding the differences
of input image of each person and image

averaging of a facial image.

3) Covariance Matrix Calculation:
Create vector image as 1 dot wide by multiple
1 with an image’s width and height (1 x (w x
h)). Next, finding correlation of the difference

by creating covariance metrix.

4) Eigen vector calcaulation after
having covariance matrix and find Eigen
vector applying linear equation covariance

matrix and Eigen value.

5) Vector of weights calculation:
When an image was adapted to Eigen space
to represent a facial image of a person, Eigen
vector was applied to find vector of weights
(Turk & Pentland, 1991; Tolba, 2005; Carikcl
& Ozen, 2012).

2.7 System design and development:
This study aims to develope system model
for face Recogniton to automatically alert
the officer from webcam using Visual C# as
a tool of system design. In addition, face
recognition was used in the development
while user interface and webcam acted as

image input devices for system processing.
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Face Recognition System

Start

Face Save

Figure 8. Main Screen Interface

3. Results

3.1 System Design
3.1.1 Graphic User Interface

1) Main screen interface (see Figure

2) Facial Image Storage Screen (see
Figur 9)

3.2 Data testing for system
efficiency

We evaluated the proposed system
with the precision value. We performed the
proposed system on the AT&T face database.
First, we divided the face database into three
groups and each group had ten images. We
tested the precision of the system with
different image resolutions ; 100x100, 150x150,
and 200x200 pixels. The three groups of face

images are shown in Figure 10.

Figure 10. The three group of face images

used in the experiments ; (a) set 1 ; 100x100
pixels (b) set 2 ; 150x150 pixels,
and (Q) set 3 ; 200x200 pixels.



The Application of a Face Recognition System for a Personal face Database
Witthaya Boonsuk, Yodrak Saisin

MTInemsasauneawazmaluladuszend, 3(1): 2564
Journal of Applied Informatics and Technology, 3(1): 2021

Table 2 A Comparison of the proposed system on the AT&T face database.
Dataset Number of face Relative error Precision
Set 1: 100x100 pixels 10 0.1 90
Set 2: 150x150 pixels 10 0.2 80
Set 3: 200x200 pixels 10 0.3 70
Overall 30 0.2 80

Table 2 shows the efficiency
evaluation using the PCA method to create
the Eigenface feature. The overall results
show that the proposed method obtained a
precision value of 90%. The recommendation
for system precision of the software was that
the distance between a web camera and

people should be less than 2 meters.

4. Conclusion

We proposed a face recognition system
for a personal face database. The proposed
system included two main processes ; face
detection and face encoding. We proposed
to use the principal component analysis
(PCA) to extract the Eigenface from the face
image. Then, we compared the Eigenface of
the query face with faces from the database.
For the experiments, we divided the AT&T
face database into three groups and each
group had ten images. Our proposed system

achieved an average precision of 80%.
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Abstract: Check the list of attendance performs the interaction between teachers and students.
There are many additional benefits to the classroom, such as encouraging class members’
attendance to the classroom, gaining the behavior score, and making class members know
each other. It is helpful to check the list of members in the classroom. Although, it wastes
time in teaching, especially checking the list of members in the large classroom, for example,
general education courses and introductory courses of each department. Nowadays, many
teachers still record their attendance on paper. These may cause delays while processing
the attendance data, sometimes loss the attendance data and deterioration. It is also difficult
for students to check their classroom attendance. In this research, we proposed using information
technology to help teachers to check the list of students in the Faculty of Informatics,
Mahasarakham University. The classroom attendance system could address the problems
mentioned above. The proposed classroom attendance system was designed using responsive
web technology. This system 1) allowed students to attend the classroom themself by using
their smartphones and 2) allowed teachers to use the system to check the list of students.
When teachers use the system to check classroom attendance, it benefits the students
who do not have smartphones and have no internet connection on their smartphones. The
proposed classroom attendance system could report the classroom attendance statistics in
the numeric format and dashboard style. We then measure the satisfaction of users of the
proposed classroom attendance system using a questionnaire. The satisfaction scale was
measured at level 5. The results showed that The teachers’ satisfaction with the system
was at the highest level of satisfaction. The mean satisfaction value was 4.26 and a standard
deviation value of 0.76. For the students, we found that the satisfaction level was very

satisfactory. The average satisfaction value was 4.12, a standard deviation value of 0.79.
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Abstract: Application of Geo-informatics for explore the Epiphyte plants in Tat Sung Waterfall
Forest Park, Kalasin Province. This research aims to 1) Exploring the diversity total no, and
types of this plants 2) Apply the Geo-informatics to present the point and distribution of this
plants on the map by exploring in the area of Tat Yao, Tad Sung Waterfall, and a radius of
100 meters from waterfall. The results revealed that 4 types and 13 families namely ferns,
orchids, parasites and mosses. The very less common species are ferns, such as Platycerium
wallichii Hook., Pyrrosia adnascens (Sw.) Ching., Davallia denticulata (Burm. f.) Mett. ex
Kuhn. The total of plants is 345, 32, and 22 clumps, respectively. The most common orchids are
Dendrobium delacourii Guillaumin., Dendrobium nathanielis Rchb.f. and Dendrobium
pulchellum Roxb. Ex Lindl,, The total of this plants is 54, 34, and 21 clumps, respectively.
The most common of parasites is Drynaria (Bory) J. Sm., Hoya kerrii Craib (Sweetheart)., and
Scindapsus officinalis (Roxb.) Schott. The mosses that is found Bryophyta. Less common
orchids include Doritis pulcherrima Var. Buyssoniana., Cirrhopetalum lepidum Zbl. Schltr. Sm.
And Aerides multiflora Roxb. All types of this plants are something that helps keep the shade
beautiful, helps to purify the air and an index indicating the abundance of this area. The less
common species should be deserving to be preserved. Because due to born on low places
such as on the trees and rocks. The surrounding area is deciduous and mixed-deciduous
forests. Which forest fires often occur in to dry season will be produce some plants that are

born in the lowlands may become extinct in the future.
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uaziBonlostoyanadnuazitimeni

- mMydouriudeyaenvazlinsyuiuns
MAAVALRA (arithmetic) (WU NMSUIN, AV, ALY,
13) NiensIneans logical (W1 AND, OR, XOR,
LLaz?iuq)

sUsvuvasnsdeuriuteyaliwi n1s
v (Buffer) msdindiaga (Clip) Msideusiauni
(Merge) m3saudaya (Dissolve) Msvdndoya
(Eliminate) Msauteya (Erase) Msdouriuteya
WUU Identity NMsfouriudayauuy Intersect
n1sdeuriudeyaluy Union N1sm1seeens
senineteda 2 Theme-Near wagn15UsuUT
Joya (Update)
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5.2 aNWMSNIINIYATNVDINUN
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PANNUIENBY 3 NITIATITRINA
Snvarmemenvesiuiiivinsdise Tngld
futiauneNsnssad (Normalized Difference
Vegetation Index: NDVI)iumﬁ%mn%Umqu
fiu lufiuivesuanuhdanegszuing 013 fs
0.54 wazlgduuneanladu 3 ngu fie

- Aunaiduiiuauiulds fe1 NDVI o
5¥nIN9 0.13 89 0.36 UAUQANANYTAIYDS
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M99 1 WAMITILIY WaEN1IIRUNTTANTTUVDINYRLGDI0AY
e A 4 s . . i, A
a1y VINWULUDY VYDINYIAENT 296 K AU AAVNY
WU U
1 918Eden Platycerium wallichii Hook. POLYPODIACEAE 30 345 no Seuuazu
2 Unln Pyrrosia adnascens (Sw.) Ching.  PYRROSIA 9 32 no seunaviy
Davallia denticulata (Burm. f.) v
3 UIAIY DAVALLIACEAE 7 22 ] souUkazey
Mett. ex Kuhn.
4 1B0INBNNLINY  Dendrobium delacourii Guillaumin - ORCHIDACEAE 10 54 ng ’;auLLazBJu
5 NGAHY Dendrobium nathanielis Rchb.f ~ ORCHIDACEAE 3 34 ng ’;auLLazBJu
v w Dendrobium pulchellum Roxb. v
6 YNUN ORCHIDACEAE 6 21 no TOULATEHY
Ex Lindl.
7 1188UAY Aerides multiflora Roxb. ORCHIDACEAE 1 15 e Souuaviu
8  nelsngseu Cymbidium aloifolium (L.) Sw. ~ ORCHIDACEAE 2 12 no Sounazu
9 Auleng Habenaria rhodocheila Hance ~ ORCHIDACEAE 2 10 nNg A
10 WwIng Rhynchostylis coelestis ORCHIDACEAE 3 7 nNg Sounaznu
11 Laaﬁauﬂ Luisia thailandica Seidenf. ORCHIDACEAE 3 9 nNg Sounazu
- Y Bulbophyllum tricorne Seid. & Y
12 Adpsaedm N ORCHIDACEAE 3 9 ne  Feuuaviuy
Smitin.
13 mfjﬂ/ wASgua  Doritis ulcherrima Var. Buyssoniana  ORCHIDACEAE 1 6 g Souuayeu
14 AU Aerides falcata Lindl. & Paxton ~ ORCHIDACEAE 3 6 N9 Sounazeu
e W Cirrhopetalum lepidum (BL.) Y
15 @daaung ORCHIDACEAE 2 5 no  Youwawilu
Schltr. Sm.
Cleisostoma arietinum (Rchb.f.) .
16 ILNg ORCHIDACEAE 1 3 no IDULATHY
Garay
17 duem Vanda lilacina Tejsm. & Binnend.  ORCHIDACEAE 1 2 ng Sounazu
18 nszualeldl  Drynaria Bory) J. Sm. POLYPODIACEAE 12 35 ne  Seuuazslu
19 ¢ne (uguila)  Hoya kerrii Craib (Sweetheart Hoya) APOCYNECEAE 17 30 oy Feuuawilu
20 ‘WQ‘Z’J'”N Scindapsus officinalis (Roxb.) Schott  ARACEAE 5 12 no Souunaziu
21 viwaUanuin  Schefflera actnophylla ARALIACEAE 1 3 ne Souuazu
22 #ne (lugumen) Hoya pachyclada Kerr. APOCYNECEAE 1 2 oy Yeuuavily
23 uod Bryophyta CHAROPHYTES 2 7 ne A
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wuldanigluggrugu nenduding wasuea
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. i 4 oA .l . . Snunignianenwiing
a1y Uszlan YINULUBDY YDINYIAERNT NGl v  w - -
vueuly  Toediu  vudu
1 sy YIYHEN Platycerium wallichii Hook. POLYPODIACEAE * *
2 WSy Jnln Pyrrosia adnascens (Sw.) Ching.  PYRROSIA * *

. Davallia denticulata (Burm. f.)
3 WS UIAFIY DAVALLIACEAE * *
Mett. ex Kuhn.

N L3090 n
4 nanelsl Dendrobium delacourii Guillaumin - ORCHIDACEAE * *
Ugy
5 adelyd  unalann Dendrobium nathanielis Rchb.f ~ ORCHIDACEAE *
o vy ¥ ¥ Dendrobium pulchellum Roxb.
6 nawll  veum ORCHIDACEAE * *
Ex Lindl.
7 ndwld  wduueg Aerides multiflora Roxb. ORCHIDACEAE *
8 ndwld nwsnzseu  Cymbidium alojfolium (L) Sw.  ORCHIDACEAE *
9 nangl f?;‘uﬂﬂﬂi Habenaria rhodocheila Hance ~ ORCHIDACEAE * *
10 ndwld  wwny Rhynchostylis coelestis ORCHIDACEAE *
11 ndwld Sesduy  Luisia thailandica Seidenf. ORCHIDACEAE * *
v v - v Bulbophyllum tricorne Seid. &
12 ndwld  Adnseun - ORCHIDACEAE * *
Smitin.
13 ndwld AN UA Doritis ulcherrima Var. Buyssoniana  ORCHIDACEAE * *
14 ndwld  nwa1uen Aerides falcata Lindl. & Paxton  ORCHIDACEAE *
o e e W Cirrhopetalum lepidum (Bl.)
15 nawldl Adwsiouns ORCHIDACEAE * *
Schltr. Sm.
v v Cleisostoma arietinum (Rchb.f.)
16 naagld  wiuwng ORCHIDACEAE *
Garay
17 ndwldl  uwn Vanda lilacina Tejsm. & Binnend.  ORCHIDACEAE *
18 awhn nssualely  Drynaria (Bory) J. Sm. POLYPODIACEAE * *
19  adn ﬁ?ﬁdaugﬂﬁ'ﬂﬁl) Hoya kerrii Craib (Sweetheart Hoya) APOCYNECEAE *
20 nehn WQ{IJN Scindapsus officinalis (Roxb.) Schott  ARACEAE * * *
21 nwhn wnelawdn Schefflera actnophylla ARALIACEAE * *
22 nehn ﬁ,llwdugﬂwaﬂ) Hoya pachyclada Kerr. APOCYNECEAE *

23 uoa wod Bryophyta CHAROPHYTES * *
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AMmUsENau 5 Platycerium
wallichii Hook

AMNUTENBY 6 Pyrrosia
adnascens (Sw.) Ching

nwusenau 7 Davallia
denticulata (Burm. f.) Mett.
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AnUsZNaU 8 Aan andsznau 9 Tu AMNUILNBU 10 Dendrobium
Dendrobium delacourii Dendrobium delacourii nathanielis Rchb.f

Guillaumin Guillaumin

(n) (%) (m)

AMUsENBU 11 Dendrobium pulchellum Roxb. Ex (n wag A) 1udduiinizeguuiiu
du (v) JWudnwazaeniiu

awdsgnau 12 Aerides awdsenau 13 Cymbidium awusenau 13 Cymbidium
multiflora Roxb. aloifolium (L.) Sw. aloifolium (L.) Sw.
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Mwdsenay 14 Habenaria AMWUsEnau 15 Rhynchostylis AMNUIENBY 16 Luisia
rhodocheila Hance coelestis thailandica Seidenf.

(1: BIANITAIUNGNYAIARNT)

aAMUsEnau 17 Bulbophyllum AmUsznav 18 AMNUTTNBY 19 Aerides
tricorne Seid. & Smitin. Cirrhopetalum lepidum (BL.) falcata Lindl. & Paxton
Schltr.

Awusenau 20 Doritis nwusenau 21 Doritis Awusenau 22 Vanda

ulcherrima Var. Buyssoniana ulcherrima Var. Buyssoniana lilacina Tejsm. & Binnend.
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AMWUITNBU 26 Bryophyta
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Abstract: The plants of GUTTIFERAE family, from the local wisdom can be useful for eaten
as a food and as a medicinal. The exploration the plants of GUTTIFERAE family in Khok Phak
Kut and Pong Daeng, National Forest, Maha Sarakham Province. The aimes of this research are
follows by 1) to exploratory the diversity of GUTTIFERAE 2) create a database and mapping
distribution the plants of GUTTIFERAE, and 3) for plant genetic conservation planning. The
17 temporary plots size are 40 x 40 meters were laid out in the area. The results revealed
that the plants 1,937 tree 38 species, 24 families, and found the plans of GUTTIFERAE 199
trees in 15 plots. The variety of GUTTIFERAE can be divided into 4 types: are followed by
Cratoxylum formosum subsp. pruniflorum (Kurz) Gogel., Garcinia cowa Roxb. ex Choisy.,
Cratoxylum cochinchinense (Lour.) Blume, and the Gratoxylum formosum (Jack) Dyer. The
total of tree is 96, 44, 39, and 20, respectively. The most Importance Value Index (IVI) are
followed by 11.47, 4.11, 3.26, and 2.66, respectively, which the value in the moderately and
quite a few level, when compared with other plants in the study area and in the survey plots.
Therefor the Garcinia cowa Roxb. ex Choisy and the Gratoxylum formosum (Jack) Dyer,
both of this plants are popular plant with people living around the forest to eat as fresh
vegetables and as a flavorings of food, finally the plants should be more conservation to

remain in the area.
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