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Editor'den

Altinbas Universitesi tarafindan basilan “Aurum Miihendislik Sistemleri ve Mimarlik Dergisi”(A-JESA) adli
uluslararasi dergisi ; Elektronik, Gériintii isleme, Bilgi Teorisi, Elektrik Sistemleri, Glic Elektronigi, Kontrol
Teorisi, GomUlU Sistemler, Robotik, Hareket KontrolU, Stokastik Modelleme, Sistem Tasarimi, Multidisipliner
Mduhendislik, Bilgisayar Miihendisligi, Optik Mihendisligi, Tasarim Optimizasyonu, Malzeme Bilim,
Metamaterialleri, Isi ve Kiitle Transferi, Kinematik, Dinamik, Termodinamik, Enerji ve Uygulamalari, Yenilenebilir
Enerji, Cevresel Etkiler, Yapisal Analiz, Akiskanlar Dinamidi ve Mimari Arastirmalar ve Kentsel Tasarim, i¢
Mimarlik ve Sinematik Mimari gibi konularda yapilan bilimsel 6zgiin calismalari hakem sireclerinin olumlu
olmasi halinde degerlendirmeye almaktadir.

Stratejimiz, siki bir inceleme sureci sadlayarak yiiksek kalite standartlarinda bilim ve teknolojide yeni
egilimleri gdsteren yayinlara yer vermektir.

Yogun inceleme ve siireclerin sonunda A-JESA dergisinin 2. Cilt, 1. sayisini yayinlanmaktan buyiik mutluluk
duyuyoruz. Yayin kurulu Uyelerine, bu sayinin hakemlerine ve yazarlarina derginin misyonuna uygun
bilimsel katki ve yorumlari icin tesekkiir etmek isterim.

Prof. Dr. Osman Nuri UCAN
Bas Editor
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From Editor

The scope of the Aurum Journal of Engineering Sciences and Architecture (A-JESA) covers the novel
scientific papers about Electronics, Image Processing, Information Theory, Electrical Systems, Power
Electronics, Control Theory, Embedded Systems, Robotics, Motion Control, Stochastic Modeling, System
Design, Multidisciplinary Engineering, Computer Engineering, Optical Engineering, Design Optimization,
Material Science, Metamaterials, Heat and Mass Transfer, Kinematics, Dynamics, Thermo-Dynamics, Energy
and Applications, Renewable Energy, Environmental Impacts, Structural Analysis, Fluid Dynamics and
Architectural Researches and other topics such as Urban Design, Interior Architecture and Cinematic
Architecture.

Our strategy is to demonstrate new trends in science and technology subject to high quality standards
by ensuring a stringent peer review process.

It is our great pleasure to publish Volume 2, Number 1 of international journal,Journal of Aurum Engineering
Systems and Architecture” (A-JESA) after serious review process.

| sincerely wish to thank members of the editorial board, reviewers and authors of this issue who have
generously contributed their time and knowledge to the work and the mission of the journal.

Prof. Dr. Osman N. UCAN
Editor in Chief
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BIG DATA'S IMPLIMENTATION SAMPLE IN BANKING SECTOR

Fatih SAHIN'
'Institute of Physical Sciences, Computer Engineering Department, Istanbul Aydin University
fsahin1976@yahoo.com

Abstract

In this study as information given over Big Data, banking sector’s relation with big data is mentioned, big data
implemention areas in the sector is referred. Banking sector is a high volumed and involving diversified data, open
to big data implementation sector. Making use of high speed social media datas for marketing, analyzing of call
center conversation records for customer content and call center efficiency, detection of fraud, efficient data ware-
house structure for marketing predictions and operational efficiency, data storage solutions and audition, security
by video analytic and customer recognition are the fields and subjects that can make use of big data technolo-
gies. In this study these subjects are exemplified by explaining and achievments that can be gained are mentioned.

Keywords: Banking, Big Data, Social Media, Unstructural Data, Data Warehouse, Fraud, Audition.

BANKACILIK SEKTORUNDE BUYUK VERININ UYGULAMA ORNEGI

Ozet

Bu ¢alismada bliyiik veri tizerine bilgi verilerek, bankacilik sektériiniin biyiik veri ile iliskisine deginilip, sektordeki
bliytik veri uygulama alanlarindan bahsedilmektedir. Bankacilik sektdrii yiiksek hacimli ve cesitli veri iceren, bii-
ylik veri uygulamasina agik bir sektérdtir. Pazarlama icin ytiksek hizdaki sosyal medya verilerinden faydalanil-
masi, misteri memnuniyeti ve cagri merkezi verimliligi icin cagn merkezi gériisme kayitlarinin analizi, dolandiri-
cilik tespiti, pazarlama dngobriileri ve operasyonel verimlilik icin etkin veri ambari yapisi, veri saklama ¢6ziimleri
ve denetim, video anadlitidi ile glivenlik ve miisteri tanima bankacilikta bliytik veri teknolojilerinden yararlanabi-
lecek alanlar ve konulardir, bu ¢alismada bu konular aciklanarak Srneklendirilmekte ve elde edilebilecek kaza-
nimlara deginilmektedir.

Anahtar Kelimeler: Bankacilik, Blytik Veri, Sosyal Medya, Yapisal Olmayan Veri, Veri Ambari, Dolandiricilik,
Denetim

1. INTRODUCTION

As a necessity of nowaday’s thriving technology smart phones, tablets and laptop computers stepped
into our life as indispencables. Particularly these devices are portable and accessible, the dispersing and
sorting out the information and even whenever wanted and whichever platform is within reach gene-
rates a complication of data. Besides all when the developments in sensor tecnology is considered the
size of the information has a significance. As in year 2000 all over the world 800,000 petabyte data is
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stored in year 2020 35 zetabyte data is estimated to be stored'. Here at this point Big Data (Big Data, Gi-
ant Data) helps to save us. What this Big Data is? It is the concept that provides the opportunity to make
use of log records of datas, photographs, videos, web pages that exist in all social media accounts, the
blogs and microblogs etc. that the datas which are in all platforms in the way that are significant, acces-
sible and sorted out. The Big Data is the concept that has put the digital platform in an order and so to
say turned into a treasury when at first these information were in cycle randomly. Besides has become
the biggest savior not only in social area but also in science and in economy areas too.
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Volume

Sekil 1. Data Size Terms

There are high volumed, structural/non-structural diversified and high speed coming datas exist in ban-
king sector; by legal obligation all the operations that are made in banking channels have to be recor-
ded on the purpose of analysis or such like. In a system of banking the operation’s hardware detail infor-
mations such as by which user, for which client, from which channel, the time when it is done, the server
that is used and all the software layers and objects that passed through, state of success, failures taken if
there are shoul be recorded. These datas are later be subjected to various analysis and used for such as
enhancing the banking software system and auditing matters. Besides banking clients and their opera-
tions’ datas conversations that are made with customers by banks’ call centers are recorded for such as
security, analysis, legal obligations reasons. Likewise branches, ATMs, organisation’s domestic working
areas also are tracked by the surveillance cameras, recorded for security pupose and branch interior ca-
mera images such as facial recognition can be used for the sake of raising the quality of service provi-
ded to customer as well. Like XTM [4] the footages that are recorded in providing video operating alter-
native distribution channels can also be talked about in factors which are increasing the non-structional
data quantities. The logs that keeps the enterance and exit hours of employees to the organisation, file

1 http//www.academia.edu/23738755/B%C3%9CY%C3%9CK_VER%C4%BO0_VE_AKILLI_%C5%9EEH%C4%BORLER_B%C4%B0G_DATA_AND_
SMART_C%C4%B0T%C4%BOES (04.04.2017 22:00)
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system access informations, internet access informations, sent e-mail informations and also logs of hard-
ware and system are can be given as the other examples for datas that are exist to be there for banks.
This study tries to depict the implementations of Big Data in banking sector and Big Data Technology
in these implementations.

2. BIG DATA

6,000,000 users on Twitter 500,000,000 users on Twitter
pushing out 300,000 pushing out 400,000,000

tweets per day tweets per day

#connected

. 1333x S

The concept of Big Data is not a new concept but it is a target that changes depending on technolgi-
cal developments. Since there is no universally accepted definition or implimentation in the literature
intended to Big Data fact, varied approaches are observed to be used in Big Data analysis. LCIA (2011)
define Big Data as “the majority of which is unsructured and unendingly continuing to pile up, far from
structurality to be solved with the help of conventional correlation based database technics and extre-
mely very large, very raw and exponently growing data sets" The Big Data according to another appro-
ach as for“is a term that difficult or impossible to solve with the help of standart database management
or analytic instruments and very large, defining the data sets that are very complicated or required to be
analyzed high speedly” (Partners 2012). Sometimes this state is tried to be define as size, variability and
velocity. While some emphasizing the volumetric size of Big Data, some choosed to emphasise the ve-
locity. Yet another researcher and practitioner group choosed to define Big Data’s irregular and compli-
cated structure as focal spot. 3

3. BIG DATA IMPLEMENTATION AREAS IN BANKING AND SAMPLES

When it is said Big Data informatics firms come to mind at first. Google, IBM, Oracle, Microsoft, SAS Ins-
titute etc. can be cited as primary informatics firms that can transform Big Data into benefit. One of the
2 Sekil Bankacilikta Biiyiik Veri Uygulamalari: Bir inceleme, Merve Can Kus-Khalilov, Miicahit Giindebahar, Akademik Bilisim 2014- 16. Akademik

Bilisim Konferansi Bildirileri, 05-07 Subat 2014, Mersin Universitesi
3 Altunigik, Remzi, “Buiytik Veri: Firsatlar Kaynagi mi yoksa Yeni Sorunlar Yumagi mi?”Yildiz Social Science Rewiew Cilt-1, Sayi-1, 2015, sf:45-76




FATIH SAHIN

areas that Big Data is used most efficiently is finance sector. Chase Bank is regarded as of the vanguards
in this field. Nowadays along with the market datas all the banking services that people perform from
credit card expenses to bank credit usage are analyzed as recorded data.* At this stage estimating the
risk in the market has importance for the banks and finance corporations. Here at this point they bene-
fit from Big Data offerings. Furthermore in academical writing there are studies that making estimation
with the datas obtained from sources such as Twitter, Facebook sharings, Google searchs etc. and trying
to associate this with the other variables in market. In this section samples of Big Data implementation
areas in banking discussed without priority order.

3.1 The Customer Content Over Social Media/Network and Marketing

Social media has become a power that; unavoidably progressing, has indefinite boundaries, determining
the agenda, influencing a country’s administration and decisions. As it is seen new technologies change
the communication models. Technical infrastructure and interaction feature that internet offers made si-
multaneous and mutual communication possible. Therefore a communication model that is from a single
centre to the masses yielding to a actualising in the way from masses to the masses communication mo-
del? 6 Millions users tweeted related with 2008 Beijing Olympic Games over Twitter, this number in 2012
London Olympic Games escalating 83 folds reached 500 millions, and the tweet number in a day went
up from 300 thousands to 400 millions increasing 1333 folds.

By year 2016 in Twitter approximate tweet number in a year exceeded 200 Billions, total user number
in Facebook 1,6 Billions, Youtube's user number 1,5 Billions, and Whatsup’s user number 1 Billion.” These
numbers, give an idea on non-structural data size that can be produced from these sources. To filter and
seperate the parts from datas produced this much pertaining to themselves swiftly and for processing
and storing the banks utilize the Big Data technologies.

Nowadays the banks are marketing of products and services over social media like other organizations.
New products that are advertized, credit and deposit interest rates, investment tools, stock prices, credit
cards, customer specific services etc. taking part in social media. In this way, while the users are kept in-
formed about advertising campaigns; and also are sharing their opinions with the other users at the same
time. While %90 of the users act upon other users’' recommendations, only %14 of the users recognize
the products and services by the means of advertisements they watched and tend to purchase. %53 Of
the Twitter users recommends the product and services they purchased to their followers.?

Social media platforms; emerge as most efficiently used and one of the preferred methods to make con-
tact with the customers and for protecting communication that is exist. At the same time these platforms
are also regarded as a transparent, reliable criticism stage by the customers.

4 Dog. Dr. ibrahim Halil SEYREK, Semsettin CIGDEM, Gaziantep Universitesi iktisadi ve idari Bilimler Fakiiltesi Isletme Balimdi, “isletmelerde Biiyiik
Veri Uygulamalart: Bir Literatlir Taramas!”
http://journals.manas.edu.kg/mjsr/archives/Y2016_V05_I03b427042acfe16257b192209efeddc2c2.pdf
ftp://ftp.software.ibbm.com/software/pdf/tr/connected2013/01_Buyuk_Veri_ile_Analitik_Uygulamalar.pdf
http://blog.euromsg.com/sosyal-medya-hakkinda-63-istatistik/ (05.04.2017 12:35)
https://www2.deloitte.com/content/dam/Deloitte/tr/Documents/financial-services/Sosyal_Medya_ Kitle_ Bankaciligi.pdf
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Some of the banks are rather than selling product to customers, they are providing their trust to make
contact, utilizing the masses’ common grounds, offering suggestions and services intended to these
common grounds. For example; Amerikan Bank of Wells Fargo, creating its own blog and giving oppor-
tunity to the students, friends, art buffs and groups that have plenty of common grounds to take part
with their opinions, questions and suggestions in the blog and determine new idea and strategies by
seriously evaluating these suggestions.™

3.2 The Customer Content by Call Centre Talk Analysis

Banks are one of the sectors where customer complaints are most intensive. Call centers are one of the
banks’ indispensable channels and are used for giving information, banking services to customers that
they want and for receiving positive/negative feedbacks of customers. Despite many of the average res-
ponse period, average call period, average active/awaiting calling numbers are metrics that are used for
call center productivity and obtained from structural datas in fact nonstructural call center conversation
records analysis forms the call center’s largest data."

Call centers, for a long time, are along with being the unit that is conducting customer relations, marke-
ting, problem solving activities and to whom the customer complaints are passed on, from now on by
using social media as well, customer complaints and suggestions are taken into consideration also in Fa-
cebook and Twitter webpages.

In this context, German Bank of Deutsche Bank; solve out the customer complaints over Twitter and Fa-
cebook. Because the social platforms regarded as unsafe in respect of sharing customer name, num-
ber and other informations, customers are got contact with secured PIN code sent by the bank and the
e-mails are erased right after problems are solved.'

3.3 The Detection of Fraud

In a critical financial sector like banking one of the utmost important issues is security. There is a fraud
threat for every bank at any time. According to figures that USA Ministry of Justice Consumer Protection
Network has given that total credit card fraud in the world is 5.5 billion $ and soaring every passing day.
For this reason banks are making large expenses for developing systems and enhancing these constantly
in order to identify the fraud and prevent it."”®

European Fraud Conference that was organized 11th in the year 2016 took place on 9th of June 2016 in
the capital of Serbia in Belgrad. In the event in which many stakeholders that are experts on their sub-
ject participated, fraud avoiding in payment sector and progresses in new technologies transfered to
participants. In the Conference; a multiple approach requirement for fighting against financial frauds is
underlined and since the “Fraud” cases in year 2015 have increased 80 percent. It is pointed out that it
10  https://www2.deloitte.com/content/dam/Deloitte/tr/Documents/financial-services/Sosyal_Medya_ Kitle_Bankaciligi.pdf

11 http://ab.org.tr/ab14/kitap/khalilov_gundebahar_ab14.pdf

12 https://www2.deloitte.com/content/dam/Deloitte/tr/Documents/financial-services/ Sosyal_Medya_Kitle_Bankaciligi.pdf
13 http://ab.org.tr/abl14/kitap/khalilov_gundebahar_ab14.pdf
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can be provided an effective protection by raising the proportion of fake operation detection with cor-
porations, customer and member office based profiles upon functions such as operation signing in lo-
gin and payment stages by risk based authantication, real time intervention before autorisation, device
and user identification verification, rapid intervention with automatic triggered actions. Malware/boots
and back of proxy actual IP detection. It is pointed out that aproximately 5 percent of finance organisa-
tions’incomes all across the world have been lost in fraud incidents and it matters taking on corporate
fighting against fraud policies which are adaptable to future projections of corporations, integrated into
all their products and processes in fighting against forgery which is day by day becoming more sophis-
ticated with developing technology.™

3.4 Efficient Data Storehouse/Marketing Predictions by Work Analytic

All datas that are produced since the years computer technologies are started to be used, are stored up
in structural form in databases. But because these datas are piled up and necessity to keep in view all
of the various datas that are gathered from various sources, direct ourselves to data storehouse. All data
structurals and data types used up to now are in data types that are accepted in all the world database
standards. In data storehouse projects it can not be accessed to instant information. Besides this also,
confronts us as a major issue in keeping pace with the speed of business world.

As for the banks in conventional data storehouse models there are vast datas, daily high volume data
transfers, enquiries that continue for hours. For this reason banks are seeking for ways of significant pro-
fits in enquiry performances. Furthermore banks in conventional data storehouse approaches by making
some deductions for questions that they look for answer in current situation have tendencies to store
datas that they require for those deductions, to delete the rest of datas on subjects that they are not lo-
oking for answer at the moment[26]. Storage cost of datas, protection and management difficulties and
deterioration in enquiry performance by enlarging data size can be cited as reasons to this tendency.
However in the future together with changeable work and market conditions can new questions come
out for banks that are looking for answers and making deductions from these deleted datas can be re-
quired. With opportunities that Big Data technologies have provided minimum data deleting, vast amo-
unt of data storage and access to intended information from all these datas can be possible.

To keep holding of the existing customers and to attract the new customers are one of the highest pri-
ority targets of the banks. Competing advantage and new income channels can be acquired by offe-
ring of new product, service and functions with extensive predictive analysis of bank customer datas.
Banks though have knowledge about their customers by account activities and segmentation with big
data technologies can difference be made on subjects like optimization of offer and cross sales by de-
eper and predictive analyzing of behaviours and necessities of customers, can real time individualised
products and services be offered[27].

Reserch and development departments’ reaching to customer datas is restricted on the subject of de-
veloping a new product or services in conventional banking conception. They have to abide the legal

14 http://www.computerworld.com.tr/haberler/dolandiricilik-olaylari-yuzde-80-artti/
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arrangement on the subject of personal information privacy made by the government and search the
new product market share with restricted personal informations. On the other hand, the informations
about customers’ habits and experiments on multiple channels, lie on many structured and unstructu-
red data sources. More importantly, information almost adhere to functional and implemention clusters.
This makes difficult for banks to acquire an integrated comprehension for customers, getting early war-
ning signals and give them loyalty propositions. Reaching the individuals whether they are customer of
the banks or not, making appropriate propositions have become necessity and must. By analyzing and
evaluating the informations out of too many informations shared over social media, to respond imme-
diately to the criticizing and appreciating remarks concerning his/her own bank come out as a custo-
mer acquisition way.

It can be given as another example to informations which can be required in this kind of a data store-
house that during the analysis of customers’ activities who have quited working with the bank is iden-
tified that the customers who have quited actualising the paying bill process usually have quited wor-
king with bank in about 6 months. Thus on prediction of a customer who is not doing bill paying process
anymore can quit working with bank so the person who will convince bank customer to stay can be jo-
ined in exclusive activities.

Also accelerating of work analytic is a very big advantage that big data has put forward. A Fortune 20
company by taking advantage of big data technologies pulled down risk reporting time from 45 minu-
tes to 45 seconds and provided making faster decision and doing business[29]. Besides operational pro-
ductivity[30] can be provided by detailed analyzing of all these datas in domestic processes.

3.5 The Advantages of Storage and Supervision

There are many datas keeped pertaining to system in the bank; users’file system access informations, in-
ternet access informations, data access informations, e-mails, security records, system logs that are pro-
duced by implementations and hardwares, change and accessibility logs can be given as examples'. No-
wadays one of the primary problems that big data confronts with is legislative regulations. Because of
legal sanctions and concern for keeping the trading prestige at top level the informations in information
repository should be analyzed by evaluating and inferences should be made. Yet in this subject again we
need to Big Data. Because the conventional database remains weak with respect to meet this need. Ma-
king datas in accessible condition that are available on hand take very long time and error rate also inc-
rease. Thereby banks' internal auditors step in. By internal auditors who are required to be Data Mining
expert, by making constant auditings failing matters should be eliminated. Again by internal auditors
taking data size also into account controls should be executed constantly. By means of big data techno-
logies the storing of the informations which are available on hand, processing, acquiring and managing
are easier and far more rapid.

15  Bankacilikta Biyiik Veri Uygulamalar:: Bir inceleme, Merve Can Kus-Khalilov, Miicahit Giindebahar, Akademik Bilisim 2014- 16. Akademik Bilisim
Konferansi Bildirileri, 05-07 Subat 2014, Mersin Universitesi
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3.6 Security by Video Analytic and Customer Recognition

All these informations’ security along with in digital media also physical security measures in their envi-
ronment should be taken. Every bank branch by a corporate set of precautions actualise this. This secu-
rity is provided by whether as man power ve or with security cameras which are another dimension of
technology. When all these precautions are considered and benefit cost analysis is made security cameras
come to forefront. On branch internal security camera records the immediate detection of security threats
such as robbery or theft can be carried out by video analytic. Moreover the camera displays of counters
in branch that are followed can be kept by matching with the operations which are made in those coun-
ters. In this way when there is a matter of fraud about an account by making analysis over all videos that
are connected to that account it can be revealed that whose, which faces have executed operations and
whether these persons are related with other accounts or not, whether they made operation or not [32].

From the beginning of their entrance of the gate automatically sensing and evaluating every customer
that gets into to the bank branch, can making displayed operation like XTM and automatically recogni-
tion of the customers also again plus advantages that can made use of by help of the video analytic. Furt-
hermore think of all fraud sentenced and characterized as suspects whose whole datas including facial
recognition are in a database and detecting these with smart cameras and with facial recognition featu-
red cameras who enters the bank branch or be around then sending message secretly to security and
branch employees. It will improve the perception of employees who received the message to be much
more careful and to deliberate on and be cautious about possible fraud operation. By no means storing,
compiling, entering, making sense of all these informations and datas and finally to inform the relevants
is a task that Big Data will undertake.

4. CONCLUSIONS

With this study a general description of big data has been made, implementations and evaluations in fi-
nance sector most particularly in banking sector are examined. When doing this the implementations in
the world are put forward as examples. Big Data’s benefits on creating gigantic information heaps that
by taking this much large sized information out of rubbish repositories and filtering them which are pro-
per for themselves that can be utilized by every sector is mentioned. Because banking sector is a sector
that mistake and negligence can not be accepted, in parallel with rapidly developing technology have
to take one step ahead of harmful human opinion.

Therefore utilization and utilization areas of big data technologies in banking sector expected to rise.
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Ozet

Temel bilesenler analizi (ing. Principal component analysis, PCA) cok sayida dediskenin temsil ettigi bir verinin
matematiksel bir déntistim ile toplam varyansi agiklayabilen temel bilesenlere gegirilmesini konu alan istatistik-
sel bir yéntemdir. Pek cok alanda oldugu gibi kimyasal verilere de uygulanabilen bu yéntemle, 6zellikle biyolojik
tiirler icin bliyiik 5nem tastyan siniflandirma kolayca yapilabilmektedir. Bu derleme makalesinde, Tiirkiye'ye 6zgli
gida ve bitki érneklerinin konu edildigi temel bilesenler analizi ¢calismalarina deginilmis ve sonuglari incelenmis-
tir. Bunlara ek olarak, bu tiir calismalarin yarari ve 6nemi hakkinda tartigilmstir.

Anahtar Kelimeler: Temel Bilesenler Analizi, Kemometri, Bitki 6rnekleri, Bal, Polen.

CLASSIFICATION OF TURKISH PLANT AND FOOD SAMPLES BY PRINCIPAL COMPONENT
ANALYSIS

Abstract

Principal component analysis (PCA) is a statistical method involving the transformation of the data into orthogo-
nal principal components. Principal component analysis is a helpful tool to convert a dataset with higher num-
ber of variables into classifications. This review focuses on recent advances on classification of Turkish plant and
nutritional samples. In addition to this, the importance of classification of the biological and chemical samples
by principal component analysis is discussed.

Keywords: Principal component analysis, Chemometrics, Plant samples, Honey, Pollen.

1. GIRiS

Kemometri, basit olarak kimyasal verilerden istatistiksel islemlerle bilgi ¢ikaran disiplinler arasi bir bilimdir.
Matematik, istatistik ve hesaplamali bilimin; kimya, biyoloji, tip ve kimya muhendisligi ise birlestigi nok-
tada yer alir. Kimyasal verilerden istatistiksel olarak bilgi cikarma islemi eskiden beri uygulansa da, kemo-
metrinin ayri bir alt-bilim olarak yayginlasmasi 1980'li yillara rastlar. Halihazirda analitik kimyanin bir alt
dali olarak incelenmektedir.

Kemometrik yontemler, ham verinin islenerek bilgi ¢ikarma islemlerinin bir buttintidir. Kemometrik
yontemler arasina deneysel tasarim, siniflandirma ve kiimeleme calismalari, cok degiskenli kalibras-
yon ve cok degiskenli analizler yer alir. Temel bilesenler analizi (ing. Principal component analysis, PCA)
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esas olarak ¢cok sayida degiskenin yer aldidi bir veri kiimesinin, daha az sayida ortogonal degiskenle
(temel bilesenlerle) temsil edilerek, gorsel olarak birbirlerinden daha iyi ayrilmalarini saglayan bir yon-
temdir. Sekil 1'de bunun bir gosterimi bulunmaktadir. 5 ayri degisken tzerinden yapilan bir temel bi-
lesen analiziyle 6rnekler ayrilmistir. Normal sartlarda 5 degisken tzerinden bdyle bir gdsterimin ola-
mayacagina dikkat edilmelidir.

PC2 (%19,60)

° o
% D1 D3
o0 0
D2
PC1 (%44,34)
D4
D5 ¢
°
L )
[ )

Sekil 1. 5 degisken tizerinden gergeklestiriimis 6rnek bir temel bilesen analizi grafigi (D1, D2, D3, D4 ve D5
degisken vektorlerini, noktalar 6rnekleri gdstermektedir). Veri bu makale icin sanal olarak Uretilmistir.

Temel bilesenler analizi; ekonomi, miihendislik ve diger dallarda yaygin olarak kullanildigi gibi, kimyasal
ve biyolojik veri setlerinden 6rnek siniflandiriimasina gegiste de kullanilmaktadir. Sekil 2, temel bilesen-
ler analizinin isleyisini gdstermektedir.
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Sekil 2. Temel bilesenler analizinin basit akim semasi

Veri setinin birbirinden farkli skalalarda olmasi durumunda kovaryans yerine, korelasyon matrisi kulla-
nilir. Bu derleme makalesinde de son yillarda Tiirkiye'de yuritilen bitki ve gida 6rneklerinin temel bile-
senler analizi Uzerinde durulacaktir ve temel bilesenler analizinin matematiksel ayrintilari bu makalenin
kapsami disindadir. Temel bilesenler analizinin ayrintilari icin kaynaklar mevcuttur (Jolliffe, 2002 ve Jol-
liffe ile Cadima, 2016).

Burada ele alinan raporlar disinda, temel bilesenler analizi ve diger kemometrik yontemlerle Turkiye'ye
06zgU bitki 6rneklerinin analiz edildigi baska ¢alismalar da mevcuttur. Bu calismanin amaci genis kapsamli
bir literatlr taramasindan ziyade, Turkiye'nin bitki ve gida cesitligine temel bilesenler analizinin uygulan-
masi ile siniflandirmadaki bazi gelismeleri aktarmaktir.

2. CALISMALAR

2.1 Tiirkiye'deki Sari Kantarongillerin Ugucu Bilesen Analizi

Sari kantaron (Hypericum perforatum) giiniimiizde gida katkisi olarak ve geleneksel tip yontemlerinde
sik kullanilan bir bitkidir. Ttrkiye'de 46'si endemik olmak Uizere toplam 96 sari kantarongil tiir(i bulun-
masina ragmen (Guner ve ark., 2012), diinya pazarinda hak ettigi yeri bulamamistir. Bunun nedeni ise
bitkilerin dogadan geleneksel yontemlerle toplanmasidir (Cirak, Ayan ve Kevseroglu, 2006). Bu ko-
nudaki bir calismada (Bertoli, Cirak ve Seyis, 2018) U¢ sari kantaron bitkisinin (H. confertum: Bursa-
Uludag'dan, H. orientale: Amasya-Tavsandagdi'ndan ve H. lydium: Samsun-Havza'dan) ugucu bilesen analizi
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gaz kromatografisi-kitle spektroskopisi (GC-MS) ile yirutulmustir. Hidrokarbon seskiterpen icerigi ba-
kimindan diger ikisine gére anlamli derecede zengin olan H. orientale, monoterpen icerigi bakimindan
ise H. lydium 6n plana ¢ikmistir.

Yazarlar bu calismada SPSS yazilimiyla istatistiksel analiz yapmis ve yaklasik 80 bilesen icin yapilan te-
mel bilesen analizinde, ilk iki bilesenin sirasiyla toplam verinin %63,95 ve %26,49'unu acikladigr go-
rilmektedir. Her bir tiir icin Uc ayn 6rnek icin (toplam 9 6rnek) yapilan temel bilesen analizinde ¢ok
iyi bir sekilde ayrilabildigi gosterilmistir. Yazarlar ayrica kiimeleme analizi ile 6rnekler arasindaki iligkiyi
de gostermislerdir.

2.2 Tiirkiye'deki Polenlerin Temel Bilesen Analiziyle Karakterizasyonu

Kalaycioglu ve arkadaslan tarafindan yapilan bir calismada (Kalaycioglu ve ark., 2017) Anadolu’ya 6zgii po-
lenlerin seker, organik asit, mineral, toplam fenolik icerikleri ile antioksidan aktiviteleri incelenmistir. Calis-
manin deneysel asamasinda organik asit ve seker miktarlari kapiler elektroforez yontemiyle, element ice-
rigi (on dort ayri element) indiiklenmis eslesmis plazma-kitle spektrometrisi (ICP-MS) ile, toplam fenolik
bilesen icerigi Folin-Ciocalteu ydntemiyle ve antioksidan icerikleri de 1,1-difenil-2-pikril-hidrazil (DPPH)
yontemiyle incelenmistir.

Temel bilesenler analizinde, mevcut degiskenlerin timi kullanilabilecedi gibi; veriyi temsil edecek en az
sayida degiskenin kullaniimasi yoluna da gidilebilir. Bu calismada Kalaycioglu ve arkadaslari, tim verileri
kullandiklarinda birinci temel bilesen ve Ui¢lincii temel bilesenin sirasiyla %38,68 ve %14,23 temsilde ol-
duklarini gérmslerdir. ikinci temel bilesenin kullaniimasi sart degildir; cogu durumda veriyi en iyi acikla-
yan/siniflayan bilesenlerin kullanilmasi yaygindir. Temel bilesen analizi 6rneklere gegirildiginde ise Anzer
polenlerinin ve kestane polenlerinin gruplandigini, diger polen tiirlerinin de kendi icinde bu iki gruptan
ayrildiklarini géstermislerdir. Boylece polenler botanik ve cografi kokenlerine gore siniflandirilabilmistir.
Yazarlar calismada R programlama dilini kullanarak analiz yapmislardir.

2.3 Anadolu Ballarinin Temel Bilesen Analiziyle Karakterizasyonu

Kaygusuz ve arkadaslari (Kaygusuz ve ark., 2016) tarafindan yapilan bu ¢alismada Anadolu’ya 6zgii mo-
nofloral ve karisik ballarin vitamin B2, mineral, toplam fenolik bilesenleri ve antioksidan aktiviteleri ince-
lenmis ve 20 bal 6rnegi temel bilesen analiziyle siniflandirimistir. Bes temel element (kalsiyum, potas-
yum, demir, bakir ve mangan) indiiklenmis eslesmis plazma-optik emisyon spektrometrisi (ICP-OES) ile,
vitamin B2 analizi lazer indiiklenmis floresans dedektorll bir kapiler elektroforez cihaziyla, toplam feno-
lik bilesen miktar Folin-Ciocalteu yontemiyle ve antioksidan bilesen analizi bakir(ll) iyonu indirgeyici an-
tioksidan kapasite (CUPRAC) ve ABTS yontemleriyle yapilmistir. Bu calismada daha az sayida degiskenle
temel bilesen analizine gidilmis ve bakir, vitamin B2, ABTS ve CUPRAC degiskenlerinin korelasyon matri-
sine gore tiim veriyi yeterli diizeyde agiklayabilerek ayirabildigi gortilmustir. R programlama diliyle ger-
ceklesen istatistiksel analizde; cam, kestane, piiren, mese ve cicek ballarinin bu dort degisken lizerinden
uygulanan bir temel bilesen analiziyle hem ilk iki, hem de 1. Ve 3. Temel bilesenler lizerinden gruplana-
bildigi gosterilmistir.
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Bir baska bal calismasinda (Kivrak, Kivrak ve Karababa, 2017) Turkiye'den 18 ayri kokenden gelen 54 bal
orneginin (monofloral ve karisik) fizikokimyasal analizini gerceklestirmis ve ballar birbirinden temel bi-
lesen analiziyle ayrilmistir. 18 ayr yore arasinda Hakkari, Mudla, Isparta, Artvin bulunmakta ve bolgeler
Tiirkiye'nin genelini temsil etmektedir. incelenen fizikokimyasal parametreler diastaz enzim aktivitesi, elekt-
rik iletkenligi, prolin miktari, pH, nem miktari ve asitliktir. Bunlarin disinda toplam fenolik miktari ve fla-
vonoid bilesen miktari sirasiyla Folin—Ciocalteu ve Dowd yontemleriyle incelenmistir. Yazarlar calismada
temel bilesen analizini STATISTICA yaziimini kullanarak gerceklesirmistir. Yazarlar bal 6rneklerinin ayril-
masinda birinci ve ikinci temel bilesenleri (%41,72 ve %28,28) kullanmislar ve sonuglarin birbiriyle bag-
lantisini ayrica kiimeleme analiziyle kurmuglardir.

2.4 Tiirkiye'deki Fasulyelerin Fenotip Ve Molekiiler Genetik Cesitliligi

Fasulye (Phaseolus vulgaris L.) Turkiye'de 300 yildan beri yetistirilmektedir ve bu bitkinin anavatani
olan Latin Amerika'da (Salk ve ark., 2008) iki gen havuzundan geldigi diistnilmektedir. Erding ve ca-
lisma arkadaslar tarafindan bildirilen bu raporda (Erding ve ark., 2017) Turkiye'deki 96 fasulye 72 ayri
morfolojik 6zellik acisindan incelenmis ve genetik akrabaliklari temel bilesenler analizi ile ortaya kon-
maya calisiimistir. Yazarlar calismada SAS kullanmistir. Korelasyon matrisine gore yapilan temel bilesen-
ler analizinde ilk ti¢ temel bilesen toplam varyansin %58,46'sin1 aciklamaktadir. Birinci temel bilesene
katki veren degiskenlerin en dnemlisinin ikincil tane rengi oldugu gérilmistir. ikincil temel bilesene
katki veren degiskenler ana tane rengi ve bitki boyu oldugu izlenmistir. Cok sayida 6rnegin yapilan
analizinde, Turkiye'nin fasulyenin anavatani olmadigi halde, fasulye bitkisinde ¢ok biytik bir genetik
cesitlilik icerdigi gosterilmistir. Ek olarak beyaz fasulyelerin digerlerine gére daha yiiksek genetik ¢esit-
lilik icerdigi bildirilmistir.

2.5 Bitkisel Yaglarin Temel Bilegen Analizleri

Turkiye findik Gretiminde dlinyada lider durumdadir. Findiklarin siniflandiriimasinda cesitli yontemler bu-
lunmasina ragmen, triacilgliserol yapilarina dayanan bir siniflandirma yapiimamistir. Kiralan ve arkadaslari
(Kiralan ve ark., 2014) findik yaglarinin triacilgliserol yapilarina gore incelemis ve temel bilesen analiziyle
siniflandirmistir. 19 findik ¢esidinden toplam 50 6rnek tizerinde calisiimis ve 6rneklerin yag miktari, yag
asidi bilesenleri ve triacilgliserol bilesenleri incelenmistir. Yag asidi bilesenleri gaz kromatografisi (GC) ve
triacilgliseroller HPLC ile incelenmistir. Temel bilesen analizi XLSTAT tarafindan yapilmistir. Yazarlarin so-
nuclarinda ilk iki temel bilesen toplam varyansin sirasiyla %49,58 ve %25,11'ini agiklamis ve sonuclar fin-
dik 6rneklerini iyi bir sekilde siniflandirmayi basarmistir.

Bir baska raporda (Dag ve ark., 2015) Ege Bolgesi'nden alti farkh zeytin turiinden elde edilen sizma zey-
tinyagdlarinin biyokimyasal analizini gerceklestirmis ve yag asidi ile sterol iceriklerine gore temel bilesen
analiziyle siniflandirmiglardir. Yag asitleri ve steroller GC ile, tokoller HPLC ile incelenmistir. Temel bilesen
analizi XLSTAT ile gerceklestirilmistir. Bu sonuglarda da yine tiim bal 6rnekleri orjinlerine gore birbirinden
tamamen ayrilarak siniflandirlabilmistir.
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3.SONUC

Temel bilesenler analizi, kimyasal verilere uygulamada agisindan kolay ve etkili bir yontemdir. Bu derle-
mede Turkiye'ye 6zgii bitki ve gida 6rneklerinin temel bilesenler analiziyle siniflandiriimasi konusunda
son yillarda yapilan ¢alismalardan bazilar ele alinmustir. Tiirkiye'nin endemik ve endemik olmayan bitki
tarleri ile bal gibi gida 6rnekleri bakimindan ¢ok zengin ve cesitli bir cografyada yer aldigi bilinmektedir.
Mevcut calismalar 1siginda bu tiir raporlarin daha da ayrintilandirimasi gerekmektedir. ileride temel bi-
lesenler analizi ve diger kemometrik yontemlerle 6rneklerin siniflandiriimasi ile; hem bilimsel literatiire
katki olarak, hem de tarim ¢iktisinin kalitesinin artirilmasi s6z konusu olabilecektir.
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Abstract

Power Networks have two major aspects one is the Safety of the network and the other is its economic, reac-
tive power is the very important element to serve these two aspects. To avoid unwanted power quality and high
transmission loss we should locate reactive power in reasonable way in power network. Currently, in order to
keep the network voltage in acceptable range and the real power loss as minimum we use dispatch of reactive

power in traditional way.

Since the reactive power has inequality constrains and quality constrains, so we can consider it as a nonlinear
problem. In my thesis, | will use MATPOWER 5.1 toolbox, PSO algorithm and matlab program and applied it to
find the optimum reactive power dispatch allocation. The algorithm PSO is a comprehensive optimization algo-
rithm that is equipped with the best searching ability. Advantage (major ones) of the PSO is that when the func-
tion of the object is more complex the efficiency of PSO does not effect. Because MATLAB toolbox is a global prog-
ram and our work focus on power flow so we will use MATPOWER 5.1 as open source to solve the problem. Since
MATPOWER Toolbox is a power source so when any one use it, it will help him and the code will be very easy. Also
we will use OpenDSS program via MATLAB COM to see PV effect.

Then we will discuss the effect of PV residential penetration via MATLAB simulation using 24 house examples with
PV and without PV penetrations.

Our goal is to minimize power loss in transmission lines and to allocate the reactive power in optimal placement.

IEEE 24 bus system is used to calculate the performance.

Keywords: Pends, PV, Renewable energy, PSO, Voltage regulation, Reactive power.
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REAKTIF GUC KULLANARAK GERILIM DUZENLEMESINDE PV PENETRASYON ETKISi

Ozet

Reaktif gic, glivenlik agizlarinin ve ekonomik yiizlerin gli¢ sebekelerinin ¢alismasi icin kritik 5neme sahiptir. Re-
aktif glictin mantiksiz dadgilimi, gli¢ sebekelerinin gtic kalitesini ciddi sekilde etkiler ve iletim kaybini arttinr. Hali-
hazirda, reel gtic kaybini en aza indirgemenin en ekonomik ve pratik yaklasimi, reaktif glic dagitim yéntemi kul-
lanilarak kalmaktadir.

Reaktif glic dagitimi problemi dogrusal degildir ve esitlik kisitlamalan ve esitsizlik kisitlamalari vardir. Bu tezde,
reaktif glic dagitimi problemini ¢ozmek icin PSO algoritmasi ve MATPOWER 5.1 uygulanmistir. PSO miikemmel
arama yetenedi ile donatilmis kiiresel bir optimizasyon teknigidir. PSO’nun en biiyiik avantaji, PSO'nun verimliligi-
nin nesnel islevin karmasikligina daha az duyarl olmasidir. MATPOWER 5.1, glic akisi problemlerini ¢6zmeye odak-
lanan agik kaynak MATLAB kodudur. MATPOWER'in faydasi, kodunun kolayca kullanilmast ve degistirilebilmesidir.

Anahtar Kelimeler: PV, Yenilenebilir Enerji,PSO, Gerilim regiilasyonu ,Reaktif glic.

1. INTRODUCTION

Power networks operation have two major aspects 1-safety and 2-economic and both of these aspects
are critical to reactive power. Rational reactive power dispatch scheme can improve the power quality as
well as reduce the real power loss. On the antithesis, if the reactive power is unreasonably allocated, then
it will bring great economic losses and might even threaten the security of the power grid. There are many
reactive compensation techniques the generator outputs power both real and reactive power Since the
system has no capacitor in it, the generator will take the whole encumbrance of both the needed real
power loads and desired reactive power loads. reactive power losses can be achieved which is very high
by this method the next method is connect the capacitors in parallel with the loads. This approach can
be further done through single power factor correction, multi power factor correction, and bulk power
factor correction The disadvantage of this method is that the shunt capacitors are not fully utilized all
the time. The third power factor correction method is called bulk power factor correction, as depicted in.
The shunt capacitor bank is in charge of the whole system, and it is directly connected to the main bus.

Since most of the loads in the electric power systems are inductive loads, they will consume large amo-
unts of reactive power. The reactive power has to be obtained from somewhere in the network. If all the
reactive power is produced from one place, then the real power loss will be enormous. This conclusion
is demonstrated in shows both real power (W) loss and reactive power (VAR) loss is much greater than
the previous two schemes. Therefore, the principle of reactive power dispatch is compensating reactive
power at where the loads consume. the reactive power is showing the status of dispatch and compa-
res different global dispatched methods. A code modified using MATPOWER utilizing algorithm particle
swarm optimization is expanded to find a solution for the reactive power VAR dispatch problem in AC
power systems, also adding 10kw to 123 bus system example was modified to see how much PV can we
added to it using OpenDSS , and 24 houses as simulation examples.
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The expected contribution in kind of this thesis mainly focuses on the following aspects:

1. When applying the algorithm of the particle swarm optimization (PSO) to regulate the values of cont-
rol variables (voltage magnitudes, shunt capacitance, and tap positions) in the power networks in order
to make the real power as less as much as possible.

2. Determination the optimal placement in an existing power system of a new installed PV residential.

3. Introducing MATPOWER 5.1 toolbox to calculate the power flow and manage the equality constraints
in the reactive power dispatch problems.

4. Finding no. of max PV that can be added to 123 bus examples while PU V within 1.05 and 0.95 PU

5. Shows the voltage balance when using residential PV for 24 house examples.

2. FEEDER DESCRIPTION DISTRIBUTION

Initially, all power systems are designed and has protected for power flow for one direction from the
plant power generation or low voltage side of transformer to the end user. When large amounts of DG
added, it may cause bi-directional power flow changing this conventional form might cause problems
in voltage or current harmonics to other customers on the distribution feeder. When connecting the
PV's to the operating grid many challenges appear such as PV variability and PV intermittency. The line-
loading violations and the steady-state over-voltage are the common interest of the interconnection of
these systems. The photo voltaic can also affect issues in power system such as voltage regulation equ-
ipment, system losses, harmonics, voltage flicker, and protection.

We can guess that Photovoltaic (PV) injection power will part of the most Promising sectors of the energy
mix interconnection. Residential and rural rooftop PV and small PV plant — especially- are the fastest gro-
wing sector and a lot of voltage and power residential distribution networks already have over 25% pe-
netration of photo voltaic generated power in many countries .This fast growth rate is exceeds use inter-
connection standards of power grids, which consider the small rooftop PV units to be of trivial size, if we
consider a group of photo voltaic in low- and medium-voltage distribution networks it will beginning
to refer to a number of stability and power quality problems. One possible solution in power system to
minimize the problems happened by a lot of PV is to use the additional reactive power VAR capacity of
their grid-tie PV inverters grouped to strengthen the distribution power network voltage as a whole [1-4].

3. HELPING TOOL {OPENDSS}

Open Distribution System Simulator (OpenDSS or as a short name: DSS) is an inclusive power electric
network system simulation tool for electrical helping tool distribution systems and grids. OpenDSS in-
dicates to the open source enforcement of the DSS program. It is executed as a stand-alone executable
file program and an in process COM server DLL designed to be driven from several of existing software
platforms agenda. The implemented version have a basically text-based user interface on the solution
engine to help users in developing and coding scripts and viewing results.
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This software giving backup approximately all RMS steady-state (i.e., frequency domain) analyzes com-
monly execute by user for utility systems distribution planning and analysis. Furthermore, it supports se-
veral of the newest types of analyzes that are designed to meet future power grids requirements, many of
which are being transcription by cancel restriction of all worldwide utilities and the advent of the “smart
grid”. Many of the features which will be found in the program were basically wished to support rene-
wable distribution generation analysis requirements. Other features on the other hand support energy
efficiency analysis of power transport and delivery, applications of smart grid, and harmonics analysis.
The DSS is designed to be indefinitely expandable so that it can be not tough modified to meet future
requirement. [7].

4. EXAMPLE OF 24 HOUSES WITH AND WITHOUT PV PENETRATIONS TO SEE THE EFFECT OF
VOLTAGE REGULATION

In this example we will use a simulation example which is authors at the Center for Electro mechanics
of The University of Texas at Austin, we modify it by adding new 12 houses to the grid and also by using
the houses with and without PV as input additional power [5-19].
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Figure 1. The block diagram of overall control strategy for the proposed hybrid alternative energy system

Run Example and Get Results Without PV
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Figure 2. Main grid voltage and power drawn without PV
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The figure above shows the total power consumed by each of the 24 houses house for 24 hour and it shows
that the peak hours between 14 to 21. We can notice that the Vrms is decreased in peak hours of the day,
also the current will be so high at the same time and the power consumed by the network is very high.

Run Simulation With PV Panel Installed on Residential Houses

We can see that the power consumed from utility grid is decrease for the houses uses PV. We can no-
tice that the Vrms is increased in peak hours of the day, also the current will be normal at the same time
which leads to less real power loss and the power consumed by the network is normal
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Figure 3a. Main grid voltage and power drawn with PV

Adding PV power to 123 bus example and 24 bus

We will use 123 bus example from OpenDSS and we will study the effect of adding PV power to this net-
work, we will see how much PV could be added to the network with acceptable voltage and how much
losses will be decreased, we will add 10 kw as real power to the network each iteration as the flow chart
shown below describes.

123bus Run Calculate Set Add If

example- power network " Vmax=1.05p * 10kw PV VieworkeVima

End + calculate

loss +Sensitivity

Figure 3b. General Block diagram



ALIMAJID NOOR, OSMAN NURI UCAN, OGUZ BAYAT

The figure shown above shows that when we adding the 10KW power PV to the 123bus example the
maximum amount of PV can be added is about 1620KW PV which this number decrease the total losses
to minimum, but when we add more PV's the power losses start to increase again

Power Loss Vs Total DG Plot
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Figure 4. Power loss VS Total PV added

amount of PV can be added is about 2000 KW PV which this number maintain the PU voltage within ac-

- The figure shown below shows that when we add T0KW power PV to 123bus example the maximum
22
ceptable range 1.05 PU, but when we add more PV'’s the PU starts to increase.
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Figure 5. Max voltage VS total PV added

5. PSO 24-BUS REACTIVE POWER FOR VOLTAGE REGULATION

In this part of paper, we will use PSO optimization to allocate the reactive power dispatched first without
using PV’s, then with the use of PV’s. First we can see that the real power loss decrease at the beginning
of optimization from 51.13MW to the value of 51.0MW at iteration 100 as shown in figure 6.
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Figure 6. 24 bus PSO reactive power dispatch without PV's

Then when we add PV’s to the system to bus 4 the real loss decrease to 50.12MW as shown in fig 7
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Figure 7. 24 bus PSO reactive power dispatch with PV's

6. CONCLUSION

Results discussion: in chapter three when we use the 24 houses simulation we found that when we use
the simulation without adding PV's to the grid that the power consumed by the houses is completely
from the utility grid which cost too much money and cause a voltage drop at peak hours. But when we
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add PV’s to the system the voltage become smoother and the power consumed at peak hours by ho-
uses is decreased which lead to less depending on the main grid to support reactive power in order to
control voltage at the user end. When we run power flow for 123-bus example we can see that the po-
wer loss of the total lines are 95.8 KW and when we start adding PV's to the network at bus 83 the loss
decrease to 63.7 kw also the voltage at some points raised from 0.98p.u to 1.02p.u which shows that ad-
ding PV’s to the network decrease real power loss.

But we notice that when the PV's penetrations are more than 1610kw the real power loss will start to
increase again, so we should not increase more at one bus. Also the voltage increased from 0.95p.u to
1.05p.u when PV’s around 1000kw but when its more the p.u voltage become more than 1.06p.u for one
bus. There are two optimization algorithms one of them run the power flow and reallocate the classic re-
active power compensator, when we use the algorithm the real power loss decrease from 51.13MW to
51.02MW which save money and life time of the equipment, also when we run the algorithm with ad-
ding PV power to bus 4 as an example {50 KW} the real power loss decrease from 50.2MW to 50.12MW
which shows to us the benefit of using PV's instead of traditional compensators such as capacitors, when
we use renewable resources we will save money.
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Abstract

Molecular data is created in different formats: MICROSAT, SNP, AFLP, RFLP, DNA, RNA, DISTANCE, PROTEIN, DART,
INDEL, RAPID. File formats includes Arlequin, Genpop, Structure, Nexus, Mega, Fasta. Scientists working in this fi-
eld needs to analyze this molecular data, and he/she does it by either writing special programs to convert these
big data to the format he needs or sends his/her data to some centers for analysis. User friendly and easy to use
web based molecular data converting program was deveopled using R programming language at Kafkas Univer-
sity Department of Bioengineering and Department of Computer Engineering. Users can upload their data using

the Web based program selecting input and out file formats to convert their big molecular data to the format they
want for analysis using either R, Phyton programming languages or MATLAB Wavelet Toolbox™

Keywords: Matlab, Wavelet, Big Data, R, Bioenformatics.

MATLAB, PHYTON VEYA R KULLANARAK WEB TABANLI BUYUK MOLEKULER VERi
DONUSUM ANALIzi

Ozet

Molekiiler veriler farkli formatlarda olusturulur: MICROSAT, SNP, AFLP, RFLP, DNA, RNA, MESAFANT, PROTEIN, DART,
INDEL, HIZLI. Dosya bicimleri arasinda Arlequin, Genpop, Structure, Nexus, Mega, Fasta bulunur. Bu alandaki bi-
lim adamlari bu molekiiler veriyi analiz etmek ve bu bliylik veriyi ihtiya¢ duydugu bicime dondistiirmek icin 6zel
programlar yazarak ya da verilerini analiz icin bazi merkezlere géndererek yapar. Kullanici dostu ve kullanimi ko-
lay web tabanl molekiler veri déniistiirme programi, Kafkas Universitesi Biyomiihendislik ve Bilgisayar Miihen-
disligi Béliimi'nde R programlama dili kullanilarak gelistirilmistir. Kullanicilar, giris ve ¢ikis dosya formatlarini se-
¢en Web tabanli programi kullanarak veriler ytikleyebilirler ve R programlama dili veya MATLAB Wavelet Toolbox
kullanarak verilerini analiz edebilirler.

Anahtar Kelimeler: Matlab, Wavelet, Big Data, R, Bioenformatics.
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1. INTRODUCTION

Junior scientists who are working in Molecular Biology and Genetics and Bioengineering at the Faculty of
Engineering and Faculty of Medicine wanted to learn Python and R programming languages to analyse
their big data. They said when they need to cooperate with the international scientists on projects they
all have been asked whether they knew Python and R programming languages. When they wanted to
attend some workshops to learn to develop applications to analyze big data, prior knowledge of Python
was always a prerequisite to attend R programming languages workshops. They said they need to learn
these programming languages to analyze their big biodata which sometimes as much as terabyte in size.
Some of them attended my Matlab programming course 3 hours/week for one semester to learn Matlab
before attending R programming language course since there was no Python course available. R language
is currently used by most of the molecular biology scientists around the world to analyze their big data.

Molecular data is created in different formats: MICROSAT, SNP, AFLP, RFLP, DNA, RNA, DISTANCE, PROTEIN,
DART, INDEL, RAPID. File formats includes Arlequin, Genpop, Structure, Nexus, Mega, Fasta. Scientists wor-
king in this field needs to analyze this molecular data, and he/she does it by either writing special prog-
rams to convert these big data to the format he needs or sends his/her data to some centers for analysis.
There are also some programs available to convert the same molecular data, but none of them is web ba-
sed. Therefore, we decided to develop one web based user friendly program for converting big biodata.

Materials and Method

A web based molecular data converter program using R programming language was developed at Kaf-
kas University Department of Bioengineering and Department of Computer Engineering. Users can up-
load their data using the Web based program selecting input and out file formats to convert their big
biodata to the format they want.

Results

The developed web based big biodata converter program is very user friendly and easy to use. There are
also other programs available to convert the same molecular data, but none of them is web based. Now
the program goes through field testing and the work is still in progress.

Discussion

There are several programs/programming languages used to analyze wavelet data. Scientests working in
wavelet are using different applications and one of the most common applications is Wavelet Toolbox of
MatlabTM program. The other programming languages are Fortran, IDL (Interactive Data Language),and
Python. Torrence and Combo (1998), Artail, et al. (2014), Bruce and Gao (1996) have some guidelines for
wavelet analysis.

Scientist who wants to analyze wavelet data needs to use one of these programming languages and she/
he also needs to know how to write codes in these programming languages. However, the very same
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scientist who is working with wavelet may not be very good at writing the codes. It takes years of hard
work to learn one programming language and write the code to solve a problem. Some sample wavelet
analysis programs written in Matlab, Fortran, IDL and Python are give in the following web site Wavelet
Software: http://paos.colorado.edu/research/wavelets/software.html

Matlab has “Wavelet Toolbox™ provides functions and apps for analyzing and synthesizing signals, ima-
ges, and data that exhibit regular behavior punctuated with abrupt changes. The toolbox includes algo-
rithms for the continuous wavelet transform (CWT), scalograms, and wavelet coherence. It also provides
algorithms and visualizations for discrete wavelet analysis, including decimated, nondecimated, dual-
tree, and wavelet packet transforms. In addition, you can extend the toolbox algorithms with custom
wavelets” http://www.mathworks.com/products/wavelet/?requestedDomain=www.mathworks.com )

“The toolbox lets you analyze how the frequency content of signals changes over time and reveals time-
varying patterns common in multiple signals. You can perform multiresolution analysis to extract fine-scale
or large-scale features, identify discontinuities, and detect change points or events that are not visible in
the raw data. You can also use Wavelet Toolbox to efficiently compress data while maintaining perceptual
quality and to denoise signals and images while retaining features that are often smoothed out by other
techniques” (http://www.mathworks.com/products/wavelet/?requestedDomain=www.mathworks.com#)

MATLAB is used as a neural network tool (Poojitha et al. 2016), analysis of bio-signals using wavelet trans-
form and genetic algorithm (Sukiennik and Bialasiewicz, 2015).“The Multivariate Exploratory Data Analy-
sis (MEDA) Toolbox in Matlab is a set of multivariate analysis tools for the exploration of data sets. Multi-
variate Statistical Process Control (MSPC) charts and data simulation/approximation algorithms (ADICOV)
are also included in the toolbox. Most of the exploratory tools are extended for their use with very large
data sets (Big Data), with unlimited number of observations” (Camacho et al. 2015).

“PCA toolbox for MATLAB is a collection of modules for calculating Principal Component Analysis, as well
as Cluster Analysis and Multidimensional Scaling, which are two other wellknown multivariate methods
for unsupervised data exploration” (Ballabio, 2015). Rodrigues et al. (2015) claim that their own imple-
mentation “DatalP outperforms MatLab and R by several orders of magnitude when it comes to hand-
ling large number of instances or large number of parameters’”.

Lai (2015) constructed a “simple power system model in DIgSILENT PowerFactory which performs the
short circuit analysis for the High Impedance Fault(HIF) and the open circuit islanding for the heavy
load conditions”. He used MATLAB for discrete wavelet transform analysis for the output from the po-
wer system model.

Ribel et al. (2013) developed “OpenMSl, a software framework and platform for efficient access, mana-
gement, and analysis of the data generated by Mass spectrometry imaging (MSI). The OpenMSi file for-
mat supports storage of raw MSI data, metadata, and derived analyses in a single, self-describing format
based on HDF5 and is supported by a large range of analysis software (e.g., Matlab and R) and program-
ming languages (e.g., C++, Fortran, and Python)".
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Dinc and Baleanu (2003) used MATLAB 6.5 software for one-dimensional wavelet analysis. Bigdely-Shamlo
et al. (2015) propose a standardized early-stage EEG processing pipeline (PREP) and discuss the applica-
tion of the pipeline to more than 600 EEG datasets . Users can download the PREP pipeline as a freely
available MATLAB library from http://eegstudy.org/prepcode. Manojbhai et al. (2016) developed temp-
late using MATLAB for “high performance computing combined with analytics helps to overcome the
challenges posed by Big Medical Image data. Dynamic pattern template is then used for searching rele-
vant images from the existing repositories based on the image query.”

2. CONCLUSION

Users can upload their data using the user friendly web based program selecting input and out file for-
mats to convert their big biodata to the format they want. This converted data can later be analysed by
Matlab or R and programs written in Phyton or Fortran programming languages. The developed web ba-
sed program currently goes through field testing and the coversion of big biodata results obtained using
this program and other programes are compared to determine the validity and reliability of the program.
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Abstract

In the process learning computer network systems, the use of virtual laboratories is very important. In this study,
we also implemented Cisco Packet Tracer, which enables us to work on test scenarios without using any physical
components virtually to design an advanced computer network. The Cisco Packet Tracer is used not only to si-
mulate computer networks but also to learn computer networks.

In this study, we briefly introduced the Cisco Packet Tracer, the aim, the importance, the assumptions, and the li-
mitations of the study is explained. In addition, a program system was created for an exam by used Microsoft vi-
sual studio 2017(Visual basic.net) and SQL server 2016 data base that measures the capacity and potential of
the participants about the computer network and their information about the Cisco Packet Tracer. Also, the map
and rules of the computer network structure were determined to design a computer network in a 6-storey hotel.
In the framework of the specified network map, the configurations have been made completely and the advan-
ced computer network has been established using the Cisco Packet tracer. Finally, five scenarios were implemen-
ted on the network in order to prove the network in the hotel is working well.

Keywords: Cisco Packet Tracer, Network Simulation.

GELiSMi$ BiLGISAYAR AGLARINDA CISCO iZ SURUCU PAKETi UYGULAMASI

Ozet

Bilgisayar ag sistemlerini grenme siirecinde sanal laboratuvarlarin kullanimi cok 6nemlidir. Bu ¢calismada, gelis-
mis bir bilgisayar agini tasarlamak icin herhangi bir fiziksel bilesen kullanmadan test senaryolan tizerinde ¢alis-
mamizi saglayan Cisco Packet Tracer uygulamasini da uyguladik. Cisco Packet Tracer, sadece bilgisayar aglarini
simdile etmek icin degil, bilgisayar aglarini 6grenmek icin de kullanilir. Bu ¢alismada, Cisco Packet Traceri kisaca
tanittik, calismanin amaci, 5nemi, varsayimlari ve kisitlamalari agikland. Ayrica, Microsoft Visual Studio 2017 (Vi-
sual basic.net) ve katiimcilarin bilgisayar agi hakkindaki potansiyel ve kapasitelerini ve Cisco Packet Tracer hakkin-
daki bilgilerini 6lcen SQL Server 2016 veri tabani tarafindan bir sinav icin bir program sistemi olusturuldu. . Ayrica,
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bilgisayar adi yapisinin haritasi ve kurallan 6 katl bir otelde bir bilgisayar agi tasarlamak icin belirlenmistir. Belir-
tilen ag haritasi cercevesinde, konfiglirasyonlar tamamen yapilmistir ve Cisco Packet Tracer kullanilarak gelismis
bilgisayar adi kurulmustur. Son olarak, agin otelde iyi calistigini kanitlamak icin agda bes senaryo uygulanmistir.

Anahtar Kelimeler: Cisco Paket stirticti, Network Simulasyonu.

1. INTRODUCTION

Today, networks can be constituted by connecting different devices such as computers, phones, printers,
mobile devices, etc. wired or wirelessly. We can think of computers or computer that we use at home
as part of a network. Because the internet is a network, there are only speed limits and quota. Different
networks can share resources or documents with each other over the internet. Generally, it is possible
to connect several computers with many cables and create a network through visual interfaces. But this
will require both extra physical space and redundant cable redundancy and extra interfaces. Switches
have been produced for this purpose. With these switches, we can provide multiple computers to com-
municate and share with each other.

As seen above, computer network is so complicated that it is not enough to give the theoretical know-
ledge to the students in computer network education. It is necessary to learn and practice thoroughly
how the systems work to build and manage these systems. The progress of technology has made both
computer specialists and computer education important, especially in the computer network area [2].

In contemporary education; it is increasingly important to be able to provide learning and feedback by
living in the teaching process. Simulation technology emerges as a new development in education to
be applied to network is such as simulation of network traffic and modeling of network general struc-
ture. In the simulation environment to learn how networks work on the computer gives us both time
and material advantages. Simulation approach can decrease the increasing costs in education and can
raise the reducing realism environment [3], [4], [5].

Network Simulation is a network modeling on a computer and testing how the network will work wit-
hout being physically installed. The vast majority of network simulator programs are programs used by
companies developing network products for training and design purposes. Nowadays, CISCO Company,
in the education levels of CCNA, CCNP etc. are using a simulator program developed in place of labora-
tory applications. Packet Tracer is a network simulation tool that enables applications of Cisco branded
network devices and network design to be done without using any physical machine or vehicle. Packet
Tracer, which allows network topologies and subsequent configuration of associated devices, provides a
good learning environment in preparation for Cisco certification exams [6][71[8].

1.1 Background

The virtual creation of real life applications through simulations reveals the concept of a virtual labora-
tory“Virtual Laboratory; can be defined as a computer environment that provides an interactive real-time
simulation opportunity in experiments that must be performed in order to gain practical experience in
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education”[1] Virtual laboratory; yet it is a computer environment that can be done in the laboratory en-
vironment or it is not possible to do it in reality, it is possible to show the applications which cannot be
shown concrete but can be shown by simulation interactively with the students. Simulation; is demons-
tration of applications that can not actually be done or cannot be demonstrated in a computer environ-
ment; whereas the virtual laboratory is the application of the student interacting with the computer in
the laboratory environment.

Computer simulation can help modeling and analyzing processes in many systems. Current areas of app-
lication include human-like systems in the fields of physics, chemistry, biology [11] and economics, fi-
nance and even social science. Simulation technology emerges as a new development to be applied to
network areas such as simulation of network traffic and modeling of network overall structure. To per-
form network simulation, computer aided simulation tools are used. Network simulations give more im-
portance to the performance or validity of the distributed protocol or some specific algorithm than the
visual or real-time monitoring features alone. For this reason, many different tools are being produced
in parallel with the rapid development of network technologies. The importance and quality of the net-
work simulation tools developed depends on supporting algorithms and protocols commonly used in
network environments [9], [10].

1.2 Packet Tracer

Network simulators are the first things that help people when they are working with network systems.
Because it may not be possible to create a lab environment that can connect switches and routers im-
mediately even if it happened, it is not always necessary. Anymore today, virtual software has been crea-
ted to test it. One of them is Packet Tracer, developed by Cisco and offered free of charge to users. Packet
Tracer is a powerful visualization and simulation tool that enables users to design, build, and troubles-
hoot network problems in a secure environment. It has an easy-to-use interface that allows you to cre-
ate your topology with drag-and-drop ease [12] [13].

You can simply add and remove interfaces on the device as you want and can simply select the interfa-
ces by selecting the devices. You do not even need to write a ping command to see if the devices are UP
& Running (ie, they are running), just click on an envelope and ping it. It supports almost all networking
equipment and connections that need to be tested.

The Cisco Packet Tracer program is a simulation program that enables us to perform Cisco operations or
applications without using any physical machine or vehicle and provides us with a network lab environ-
ment. Most of the LAN routing applications can be done with the help of this simulation program [13].

The benefits of the Cisco Packet Tracer program include:

« It provides a comfortable and well-informed environment.

« It provides multi-user, real-time training laboratories.

« It can prepare exams for students and give points according to what they do.

« Network environment is designed, and network devices are configured using virtual equipment.
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The Cisco Packet Tracer is a simulator program which is used to create network topologies and confi-
gure the aforementioned devices without the need for actual Cisco Routers and Switches. With the Pac-
ket Tracer, studies can be made to prepare for the Cisco Certified Network Associate (CCNA) and (CCNA)
Security exams. In these studies Cisco Routers and Switches are configured through the CLI (command
line interface), and you can see all the details of a package with advanced simulation features [13]. At
the moment, Packet Tracer is running on Windows and Linux systems. There is also a mobile version for
IOS and Android.

As shown in Figure 1, [14] the components of Packet Tracers are;

—_

Menu bar

Main toolbar

Common toolbar

Logical / Physical workspace
Workspace

Real Time / simulation working mode
The Network component box

Network device identification area

O © N o U~ W N

The network device subtype determination tool

10. Packet simulation monitoring window

Packet Tracar

- m — s W e vl Fire Last Skatus
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Fig. 1. Component of packet tracers[14]
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2. METHODOLOGY

2.1 Evaluate Participants System

The microsoft visual studio 2017 (Visual Basic.NET) and SQL server 2016 is used to work the system to
evaluate many participants after training on Cisco Packet Tracer to implement, design, and troublesho-
oting for network.

:Login n

Cisco Packet Traeer
. _‘k\._;:__J.Z‘-IE.NX:_ﬁiIi

i e T

ey

- VOB e -

[ Logn N Eu S

Fig. 2. Login the system

To examine and ascertain the capacity and potential of a participant skill to design computer networks
and their knowledge of the Packet Tracer course, A programmed system has been created that will exa-
mine the participants.

Students Tests Degrees Change
Password

Fig. 3. Principal interface
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Students can access the system for the purpose of performing the test by logging the name of the stu-
dents first and then logging in the exam number of the participant. Once the examination time is over,
and the questions are unanswered by the participant, the program will stop responding. Once they fi-
nish answering all the questions and pressing the end button, the system will show the outcomes of the
wrong colored answers in red, as seen in the figure below (Fig 4).

sl Test — O 3

Question Question
Sequence How can desigen topology by Packet tracer?
. Ques2 (A)
[

Answers
AnswerA: (O DrgDrop Answer B: () Add
Answer C: () Remove AnswerD: (@ Linl

00:01:17

| Answered

Fig. 4. Wrong answer

Right when the exam time is over and all exam takers have finished their exams and filled in their se-
lected answers with the interface of the system. The instructors that present the exam takers with their
marks by clicking on the marks icon in the principal interface (Fig 5).

ol Main

Students Tests Degrees Change
Password

Exams Student Degress

Cisco Packet Tracer 7.2 Exam Student Degree Status

> Mohanad ~ | 100.00 Passed
Mok il ~ 1 0.00 Failed
Maid

Fig. 5. Students Degrees
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Then the system quantifies the exam taker’s marks and presents it on the broad- screen with the total
marks been presented for each exam taker to see. For example, the exam taker who obtained less than
(70) will be regarded as haven failed in the test, on the other hand, the exam taker who obtained the
mark of (70) will be regarded as haven passed the exam excellently, and will be recognized and believed
to able to design, execute and preserve the application of the Packet tracer.

2.2 Formation of Network Topology

After the examination by the participants in the course and the result appear through the system. The
network is designed and implemented by Cisco Packet Tracer Program. The topology of the computer
network structure were determined to design a computer network in a 6-storey hotel. In the computer
network map, 9 computers, 5 lap top computers, 6 Ip phones, 14 switches, 2 routers, 4 access points, 1
security wall, 1 http sunucu, T mail sunucu, 1 loT(Internet Of Things) server, 6 cameras, 1 tablet, 1 smart-
phone and 1 DHCP server were used (Fig 6).
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Fig. 6. Network topology
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3. RESULT

The results have been produced by the Packet Tracer for the different scenarios.

3.1 Scenarios

To prove the Packet Tracer is suitable and applicable to design and implement network. In addition, the
Packet Tracer is very important to use in the learning computer networks, five different scenarios have
been used.

3.1.1 Send Packet (Between Two Floors ) Senario

In this scenario we will send a message from computer device in the first floor to another computer de-
vice in the sixth floor and we will note how the message moves step by step in order to reach the des-
tination as shown below:

« First step, the packet was redirected to Switch1 (Fig 7).

Fig. 7. Send packet step1

« Second step, Switch1 redirected the package to Core Switch2.
- Third step, Core Switch2, redirected the package to Switché.
« Forth step, Switch6, redirected the package to Access Point6.

- Fifth step finally, the package was successfully sent from the Access Point 6 to the target user (Laptop1-F6)
(Fig 8).
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Fig. 8. Send packet step5

3.1.2 Command Line Interface (CLI) Scenario

In this scenario we will use the command line interface (CLI) between any two devices in the network to
prove all devices connected between each other as shown below:

« First step, we enter the computer device interface in any floor in the hotel and login to the Command
Prompt in order to send ping between any two devices (Fig 9).

1 Ton

Fig 9. Command line interface(CLI) step1

« Second step, then we specify the target device IP address by giving the target ping command. For
example, IP address (192.168.10.22) (Fig 10).
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Fig. 10. Command line interface(cli) step2

3.1.3 Website Hotel Scenario

In this scenario we will implementation of the hotel’s Website for the purpose of accessing the Website
pages as shown below:

« First step, in order to login to the Website of the hotel, it is entered to the interface of any network de-
vice connected to the network and the Web Browser button is clicked.

« Second step: Then http://hotel.com is written on the address line. Once this is done, the DNS ser-
ver will be asked for the IP address of hotel.com. Since DNS server knows the IP address of the ho-
tel.com domain name, it directs the user to the IP address where the HTTP server is located so that
the user will be faced with the web interface (Fig 11). Then, a phrase will appear on the page (Wel-
come to the hotel).

- PCF1 - =

URL |http://hotel.com Go Stop
Hotel

Welcome to Hotel

1 Tep

Fig 11. Web site hotel step2



AURUM MUHENDISLIK SISTEMLERI VE MiMARLIK DERGISI
AURUM JOURNAL OF ENGINEERING SYSTEMS AND ARCHITECTURE

3.1.4 IP-Phone Scenario

In this scenario we will use IP-Phone device to make a telephone call between two phone devices loca-
ted on second floor and sixth floor of the hotel to prove that the network is also used by telephone de-

vices well.

« First step for the first time, the interface of the phone on the second floor is entered (Fig 12).

L3 IP Phone F2 - =

Physical Config Gur Attributes

2 o I W

[1Tep

Fig. 12. Make telephone call step1

« Second step, the sixth floor telephone number is entered into the phone (0006).
- Third step, the phone is opened by clicking on the phone.
« Forth step, the interface of the phone on the sixth floor is opened and the call is answered by clicking

on the phone (Fig 13).

= IP Phone F6 - o [

Physical Config GuL Attributes

1 Tep

Fig. 13. Make telephone call step4



SEFER KURNAZ, MOHANAD MOHAMMED ABDULKAREEM, SHADHA ADNAN YASEEN

3.1.5 CCTV Scenario

In this scenario to prove that the security of the hotel is very important, surveillance cameras were used
to monitor all the hotel floors and connect these cameras to the network. Moreover, Thanks to CCTV, the
view from the security cameras is realized. The floors can be monitored at any time thanks to the came-
ras which are provided with each crawler and thus the security is ensured. To monitor security cameras,
enter the interface of a device connected to the network and perform the following steps:

« First step, for the first time it is entered to the interface of the networked device and the web browser
button is clicked.

« Second step: Then IP address IoT server, 192.168.10.24 IP address is written on the address line. Then it
is logged into the system by entering the specified username and password (Fig 14).

L 3 i = =

Frrwa ool e L) Py aerry ELLIEE

,.f" Hegislrmlion Seiyer Logln

b srvwemnr e fowan

Pasvmimill =aeses

.H —

Lo bewmvw o ol scoonmd ™ Sagn up o

Fig. 14. CCTV step2
- Third step, after entering the system, the floor to be watched is selected.

- The fourth and last step, After selecting the floor to be seen on the screen, people who enter the floor
appear to us (Fig 15).
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»  Floce-1 (PTT0B101068) Webcam

Fig. 15. CCTV step 4

3.2 Last image of the project
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Fig. 16. Last image of the project
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As a result, it was seen that the network system was operated without any problem. If there will be any
problem, for example interruption of internet, the cables, DHCP, IP settings and IP’s of other devices, switc-
hes and routers should be checked.

4. CONCLUSION

In this study, Cisco Packet Tracer was used not only to simulate computer networks but also to learn com-
puter networks. First of all, a programmed system was created in which the Microsoft visual studio 2017
(Visual Basic NET) is used to evaluate many participants after training Cisco Packet Tracer to implement,
design and troubleshooting for network. When the exam is over, the system qualified participant’s marks
and presents them on the board-screen. According to this, the participants who obtain less than 70, is
regarded as haven failed in the test, on the other hand, the participants who obtain the mark of (70) is
regarded as haven passed the exam excellently and is recognized and believed to able to design, exe-
cute and preserve the application of the Packet Tracer.

Also, in this study, Cisco Packet Tracer was implemented to design an advanced computer network.
The map of the computer network structure was determined to design a computer network in a 6-sto-
rey hotel. In the computer network map, 9 computers, 5 laptop computers, 6 Ip phones, 14 switches,
2 routers, 4 access points, 1 security wall, 1 http server, 1 mail server, 1 loT (Internet of Things) server,
6 cameras, 1 tablet, 1 smartphone and 1 DHCP server were used. Furthermore, in order to prove the
network in the hotel was working well, five experimental scenarios which were produced by Packet
Tracer, were implemented.

Everything that can be done in Cisco trainings were applied to this network simulation system. Finally,
basic devices and protocols that were supposed to be in a network were used and as a result, it was seen
that the network system was operated without any problem. We developed a visual basic.net program
to run the system. Depending on request basic program can be updated to serve the requests. In this
study, we show that anyone who wants to establish a topology, he/she will do it using the methodology
that we mentioned. He/she will study by him/her self to learn how to establish a new topology by using
system via internet or in the lab. By this way, he/she will establish his/her topology without wasting any
equipment as logical more than one type.
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Abstract

Spectral clustering is developed for both normalized and unnormalized methods. However, selecting between the
two methods is not established in the GUI (Graphical User Interface) yet . In this paper , we implement different
clustering algorithms using GUI-MATLAB, then, the clustering by these three methods, is compared for similar pa-
irs of datasets. Our model is employing such three different clustering methods which are spectral, hierarchical
and density based methods, then employing different geometrical, multi-range, and multi-level similar datasets
pairs of graph for clustering. As result, the above three clustering algorithms are experimented for different en-
vironments which are (geometrical, multi-range and multi-level). The simulation result shows the clustering of
these pairs of geometrical datasets which are: Concentric circles, Semi-circles, and Aggregation. Accordingly, the
spectral algorithm has superior clustering in case of big datasets more than 2000 pairs points and range more
than 500 levels among datasets.

Keywords: Clustering, K-means, Spectral method, Laplace, Eigenvector, GUI.

FARKLI SINIFLANDIRMA ALGORITMALARININ UYGULAMALARI

Ozet

Spektral kiimeleme hem normalize hem de normalize edilmemis yontemler icin gelistirilmistir. Bununla birlikte,
iki yéntem arasinda se¢im yapmak hentiiz GUIde (Grafik Kullanici Arayiizii) kurulmamistir. Bu yazida, GUI-MAT-
LAB kullanarak farkli kiimeleme algoritmalari uyguluyoruz, daha sonra bu li¢ yontemle kiimeleme, benzer veri
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kiimeleri ciftleri icin karsilastiriliyor. Modelimiz, spektral, hiyerarsik ve yogunluk temelli yéntemler gibi iic farkli kii-
meleme ydntemini kullanmaktadir, daha sonra kiimeleme icin farkli geometrik, cok aralikli ve cok dtizeyli benzer
veri kiimeleri grafikler kullanmaktadir. Sonug olarak, yukaridaki i¢ kiimeleme algoritmasi, (geometrik, cok men-
Zilli ve ¢ok seviyeli) farkli ortamlar icin denenmistir. Benzetim sonucu, bu cift geometrik veri kiimelerinin kiime-
lenmesini géstermektedir: Es merkezli daireler, yari daireler ve toplama. Buna gére, spektral algoritma, veri kii-
meleri arasinda 2000den fazla ¢ift nokta ve 500'den fazla veri kiimesindeki listiin kiimeleme dzelliklerine sahiptir.

Anahtar Kelimeler: Siniflandirma, K-ortalama, Spektral metod, Laplace, Ozdeger vektér, GUI.

1. INTRODUCTION

Clustering analysis groups are known to be; one of the multivariate statistical analysis methods, whose
units are not known precisely, that helps to distinguish subgroups (groups, classes) whose variables are
similar. The basic purpose of the clustering analysis is to group the units based on their characteristic fe-
atures. Clustering analysis is one of the analysis methods that have been on the agenda in recent years
[11,[2]. This method is interpretable and effective that is why it is used in many science and business fi-
elds like, genetics, statistics, biology, medicine, agriculture, veterinary, engineering, economic and admi-
nistrative sciences, technical sciences, social sciences, data mining etc. . In the scientific studies, cluste-
ring is employed for classification purposes.

In clustering analysis, both the clusters number and structure of heterogeneous data are investigated. In
clustering, the aim is to group the similar objects in the same group (cluster) and put the different ob-
jects in other groups (clusters). Clustering analysis is essentially different from parsing analysis. While ob-
servations in the decomposition (parsing) analysis are predefined and broken up into known numbers,
the clustering analysis does not contain any preliminary information about the number or the structure
of the groups. In some methods, clustering begins by finding similarities between all pairs of observati-
ons, where sometimes similarities are found based on distance among objects. In other clustering met-
hods, the choice of cluster centers or a comparison between intra-cluster (within one cluster) and inter-
cluster (among clusters) is made.

Applying clustering analysis categorized in four steps. In the first step, observations that are not classi-
fied in the population are converted into data matrix which consists units and variables (Unit x Variable).
Determining the similarities/differences of the units and variables are done in the second step, such as
Euclidean, Manhattan, Pearson, etc.

Similarities /differences among matrix elements which determine the distance and closeness among units,
is obtained by using one of the similarity/distance measures. In the third step, Units/variables in the simi-
larity/difference matrix with one of the methods are grouped. The clusters formed by the appropriate me-
asures and methods are interpreted in the fourth step. The most critical aspect of the clustering analysis is
how determining the number of clusters. The researcher needs to minimize the attribute before deciding
the number of clusters. The correct selection of the cluster number governs the quality of the clusters to be
created. Several methods have been developed to determine the appropriate number of clusters.
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Although different methods are used to determine the number of clusters, but the researcher’s know-
ledge level and the professional experience are important to obtain meaningful results. Based on the
existence of variant clustering methods that employed different distance measures, the researcher can
be confused to choose the appropriate method. For this reason, clustering analysis is one of the most
used methods in recent years because it is based on utilizing the basic components. In this approach, it
is possible to reduce the number of variables (in case of a large number of variables) and draw detailed
information from the observation results (score) for the first two basic components.

2, CLUSTERING METHODS

For clustering, there are many methods to do that [3], [4]. In this paper, our study is focus on three clus-
tering methods and compression the clustering among them by those three selected methods which
are, spectral, hierarchical, and density methods.

2.1 Hierarchical Methods

Hierarchical methods are based on grouping objects into tree structures called Dendrograms. The met-
hods of building construction are examined in two parts: (i ) Coupler clustering and (ii) Parsing cluste-
ring. Hierarchical methods do not need k value, but they need to determine a threshold to specify when
to stop the tree structure creation. The algorithms using hierarchical methods are listed as: (i) Combining
and parsing algorithms. Which are divided into: (a) aggregation clustering AGNES and (b) decomposition
clustering DIANA, (ii) BIRCH, (iii) CURE, and (iv) CHAMELEONIA4].

The Hierarchical clustering methods perform hierarchical decomposition of the units in the data set by
using the distance values of the units to each other. During hierarchical decomposition, a tree diagram
known as a dendogram is employed. The tree diagram provides clusters visualization obtained by hie-
rarchical clustering. The number of clusters is visually decided.

In the grouping hierarchical method, each unit or each observation is initially considered as a set. Then
the two closest clusters or observations are assembled in a new cluster. This reduces the number of clus-
ters in each step. The divisor hierarchical method starts with a large cluster of all observations. By elimi-
nating similar observations, smaller clusters are created. Each observation is continued until a single clus-
ter is formed [4].

The hierarchical clustering method can be expressed by an algorithm consisting of four steps: (i) the pro-
cess starts with n individuals n sets, (ii) the nearest two sets of digits are combined to the smallest digits, (iii)
the cluster number is a reduced recursive distance matrix, and (iv) Steps 2 and 3 are repeated n-times [5].

Trying different clustering methods in the analysis can help verifying the results. Depending on the pro-
perties of the peers, some clustering methods may create more appropriate clusters than others. The
seven most commonly used hierarchical clustering methods are as follows: (i) Single Linkage Method
(Single Linkage), (ii) Complete Linkage Method, (iii) Average Linkage Method, (iv) McQuitty Link Clustering
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Method (v) Global (Central) Link Clustering Method (Centroid Linkage), (vi) Median Linkage Method, and
(vii) Ward Link Clustering Method (Ward Linkage) [6].

2.2 Density Based Clustering Methods

In large data sets, you need to divide the data into smaller sub-sets. If the database is large, a good clas-
sification algorithm is required. Classification is done by clustering method which collects similar data
into different clusters. On the other hand, using clustering can cause some problem:s: it is often difficult
for users to know which input parameters should be used for a given database. Finally, the shapes of the
clusters can be ambiguous and can be complicated in bad situations.

2.2.1 The DBSCAN Algorithm

The DBSCAN algorithm can identify clusters in large spatial data sets. For this reason, little information is
needed about the domain. The process is fast and well scaled.

Figure 1. The node distribution of their different databases, taken from SEQUOIA 2000 benchmark database[7].

The following section will describe further how the DBSCAN algorithm works. Its computing process is
based on six rules or definitions, creating two lemmas.

Definition 1:(Directly density-reachable)There are two kinds of points belonging to a cluster; they are
border points and core points, as can be seen in Figure 2-a.

a P —
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» » s
e g p density- ST
P borcerpomt e ' -“ . * . reacheble fromg » | :\ f)‘- N
EILLEI."':;'IJ]II'. n o . q not density- o\ & o s q )- -
" reachzble fromp  » — #
. * . .
L] -
] ™

Figure 2. (a) Border- and core points, (b) Point p is density-reachable from point g and not vice versa [2].
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Definition 2: (Density-reachable)”A point p is density-reachable from a point q with respect to Eps and
Minp** if there is a chain of points p1..,pn, p1=q, pn=p suchthat pi+1 is directly density-reachable from
pi.’, as shown in Figure 2-b.

2.2.2 Comparisons (DBSCAN vs. CLARANS)

The DBSCAN algorithm is compared with another clustering algorithm. This is called CLARANS. This is an
enhancement of k-medoid algorithms [8]. In comparison with K-medoid, CLARANS works with databa-
ses for about a thousand objects [9],[10]. The classification of the CLARANS and DBSCAN algorithms are
shown in Figures 3, where their run times are specified in Figure 4.

(b)

Figure 3. The classification of the CLARANS and DBSCAN algorithms [2].

Figure 4. The Run time in seconds [2].

2.3 Spectral clustering

Spectral clustering is known to be; a clustering technique that is used for: “image processing’, “data mi-
ning’; and “machine learning communities” The deterministic polynomial can be considered to be superior
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to the traditional clustering algorithms such as the K-median from some angles, to the ability to model
clustering without clustering. For example, it has the ability to capture clusters as shown in Figure5-b of
the spectral clustering, whereas the K-tool will fail Figure5-a.
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Figure 5. Example of variant clustering [2] types.

The advantage of spectral clustering is approved in most applications. Spectral clustering was initially
suggested to point out to an uncontrolled learning problem where the data samples are untagged and
all available information is coded in the graphic Laplace. Also, when using the same toy dataset as shown
in Figure 5-¢, the sets become so sparse that the separation becomes isolated from them. We can formu-
late it into various forms to be free of the unwanted part of the spectral cluster. Figure 5 shows examples
of different clustering types: Based on how the constraints are applied, the restricted spectral clustering
can be divided into two categories. The first category handles the graph directly according to Laplace,
wherein the second category; the constraints are utilized to specify the possible solution space.

Terminologies and Notations:

A collection with N instances of data is modeled by an undirected, weighted graph G (V, E, A) , where
each instance of data corresponds to a vertex (node) inV, E is the edge set and A is the associated with af-
finity matrix, which is “symmetric” and “non-negative”[11]. The diagonal matrix D,)is known as the mat-
rix degree of G graph, the diagonal (D11... DNN ) is given by Eq (1) as follows:

Dy = E?r:l‘qij M
then

L=D-—4-1. )
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Table 1 of Notations

Symbol Meaning

G undirected (weighted) graph
A The affinity matrix

D The degree of matrix

I

identity matrix
“unnormalized” and normalized Laplacian graph

UL
o ':_’ unnormalized/normalized constraint of matrix
Vol volume of Ggraph

L is called the unnormalized graph Laplacian of G [12]. Assuming G is connected (i.e. any node is reac-
hable from any other node), L has the following properties:

3. Similarity Graphs Construction

The following steps will be implemented in the application regardless of the input dataset:

First we shall compute the similarity matrix S: this is done by calculating Euclidean distances between
point pairs and then applying the Gaussian kernel.

Second step is constructing the similarity graph: This step can be done by applying one of the following
techniques:

1- Complete (Fully Connected) Similarity Graph:

The most trivial technique which keeps the similarity matrix S as it is. All points with positive similarity
are connected with each other and all edges are weighed by sj. The width of the neighborhoods is cont-
rolled by t a parameter.

2- e-neighborhood Similarity Graph:

In which, we define an e and nominate all points with pairwise distances smaller than e to be connec-
ted. As the distances are more or less than the same this method will yield an unweight graph[13] ,[14].

3- k-nearest neighborhood Similarity Graph:

In this method, we define a vertex, and connect the k number of nearest neighboring vertices. As it is
self-implying, this method will yield a non-symmetric neighborhood and lead to a directed graph. After
we get rid of this directionality, we can weigh the edges by the similarity of adjacent points [15]. Third
step is derivation of Laplace matrices with subsequent projection to the space of their k smallest eigen-
vectors: We derive the Laplacian Lsyrn and then extract the first k eigenvectors of this matrix. Then we
form the matrix that contains the eigenvectors and normalize the rows.

The last step is applying k-means algorithm on the output of the previous step: the intended output will
be k number of clusters.
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Figure 6. (a) Example for image segmentation application, (b) image segmentation applied with k largest
eigenvalues

3.1 Projected Data Sets

We can use an image similar to the image in Figure (6-a) for segmentation application. Therefore the Dis-
tance matrix will be:

D(,) = llx:— 21" ®)
then the affinity matrix will be defined as:
-Dij)°
g o 4)

If the image size is w X h, (width x height per color plane in an RGB image Figure( 6-b) then we shall have
an affinity matrix of (w times h) squared.

So, even the image is practically small, say 100 pixels by 100 pixels, the size of the affinity matrix will be
10000 x 10000 which is quite large to be handled. Accordingly, we can employ the k largest eigenvalues
to obtain an output And try to go further with proximal clusters with different geometry as showing in
Figures: 7-a and 7-b respectively .
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Figure 7. (a) Separated Clusters, (b) Proximal Clusters

3.2 Spectral Clustering Algorithm Steps [12]

- Given data points: Xy Xy Xy oo X

n

« Define similarities in pairs of data points;
o) Wi,-: s(X, Xj)(Weighted adjacency matrix)

+  Build a Similarity Graph G
o Vertices (vij) are the data points
o Edges (e are the similarities

«  Find Cut-throughs between sub-graphs
o Define a cut objective function
o Solveit
3.3 Implementation Steps
 Project the data into B™*"
- Represent the data in pairwise similarities
- Define a similarity/affinity matrix W, using a Gaussian Kernel H’g}- =e _llsi_sfllsﬂﬁz
- Set the diagonals W(i, i) =0
- Define a diagonal matrix D (i, j) = 2. W (i, )

« Form the normalized graph Laplacian by;
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L=D:WD = (5)

- Compute the largest eigenvectors [16] of L; £1,% 2% 3,..% % and place as columns into a new matrix X
« Form another matrix Y, by normalizing X

i
d £ R:lz.;rk

[E}' X:’J’:}: 6

« Cluster the row vectors of Y by running K-means

IrJ;_;l'

« Note that:
0 xis assigned to a cluster only if row i of Y'is assigned to that cluster.

o Choosing k, and the scaling factor 7 arethe big two challenges

o Using K-means directly would not work with non-convex data sets.

3.3 Determination of Cluster Number

The most critical aspect of the clustering analysis is determining the number of clusters. However, many
articles published today do not have definite conclusions on this issue. The most well-known equation
from the first suggested approaches is as follows [17]:

k= IE .

: (26)
Another method has been proposed by Marriott. It is therefore denoted by the letter M [18].
M= k*|W| 27)
where W is the intra-group squares of the matrix and
W= E_szl E:Zl{xu - f}} {xz'j - fj}i (28)

where: 13; is the number of units in jth, Kis the cluster number, Xj; is the i™ unit values in the jﬂ‘ cluster,

and f] is the sample mean vector of j* cluster.

4. RESULTS

Firstly, we should consider that practically, the usage of cluster analysis is not for examining the data of
a given technique. Cluster analysis is often employed to predict which variables combinations, similarity
measures, and clustering techniques will lead to interesting and informative classifications. The analysis



AURUM MUHENDISLIK SiSTEMLERi VE MiMARLIK DERGiSi
AURUM JOURNAL OF ENGINEERING SYSTEMS AND ARCHITECTURE

proceeds in a few steps by interfering with the researcher to: change variables, select different simila-
rity criterion, and to concentrate on a subset of a particular individual. Finally, the most important phase
concerns the evaluation of the clustering solutions is obtained.

It should also be clear that any clustering method of that mentioned in the earlier sections can be deter-
mined to be the ‘best’in each case. Certain methods are the best methods for some types of data. The
table below shows some possible “methods of data combinations” It may be possible for many applica-
tions to implement a number of clustering methods. If all the solutions are mostly similar, the researcher
may rightly be more confident than the results may be worth more research[4].

4.1 Experiments Screen Shots

The datasets reside in an excel workbook. Matlab application reads the first worksheet. We have 3 fa-
mous datasets so far and can adding more datasets if we like.

Table 2: dataset for Toy and real [19]

15.55 (2865 (3435 |77 |935 |266 (313 (127 |935 (177 |33.1 |20.75 |43 |22.75 [31.95 |19.1
149 2755 (347 |8 93 |27.25 3195 |1295 |89 |17.65 |33.8 (204 |585 (234 (326 |1835
1445 (2835 (346 |7.25 |92 |27.8 |32.75|13.1 |845 |[17.2 |33.85 |20 59 |23.55 |32.85 |17.95
14.15 |288 |35 68 |75 [2825|33.15|13.2 [10.05 |17.2 [34.15 (193 |755 |(23.7 |3345 (1745
13.75 |128.05 [355 |7.35 |855 (2745 |33.1 |12.75 (104 |16.75 [34.85 |18.85 (6.85 (23.25 |33.7 (17
1335 (2845 (36.1 |75 |85 |27.05 (33.15 {121 (86 [209 (353 1855 |7.65 |23.1 |34.25 |17.35
13 29.15 |36.55 |7 805 |272 (343 (1175|865 (213 |354 (1935 6.95 |22.55 (343 |18.05
1345 (275 |36 82 |785 (268 |34 10.85 [8.65 |21.9 |34.55 [19.75 |6.1 226 |33.85 (184
136 (265 |3535 (805 |73 [274 |34.65 |11 8.65 (225 |35.05 |20 55 226 |33.05 (1885
128 (2735 |36.55 [8.65 |68 [26.85 (348 |10.1 (895 (228 |35.95 (19.85 |47 [22.1 |33.25 [18.95
124 |27.85 (364 (9.1 7 26.5 (3565 [9.85 (995 |22.65 |3635 |206 (3.8 [21.85 (328 [19.15
123 (284 |355 (9.1 7.55 |263 (3635 |10 895 (222 355 |20.55 465 |21.2 (323 |19.85
122 |28.65 (3455 |885 (855 |263 (3555 [10.75 |9.65 (219 |3445 |20.65 |4.15 |2035 (328 |20
134 |25.1 |3525 (94 |9 25.85 (358 |11.55 [10.55 223 (344 |21.25 |53  |204 |31.75 |20.25
1295 (2595 344 |95 86 |25.65 (352 [11.75 ({109 (2285 |35 2105 |56 |20.75 |31.75 |20.75
129 (265 (335 (93 (94 2555 (347 (1175 |11.35 (2345 |35.75 213 |58 |21.95 (321 |21.15
11.85 |27 33.85 [9.8 845 [25.05 (34.95 [12.75 [12.05 [23.4 |35.05 |21.5 |64  [21.95 3155 216
11.35 |28 325 (965 (885 (246 (34.05 |1255 123 [22.75 [346 (2205 |6.55 [21.15 [30.65 |21.3
1115 287 323 |10.25 [9.65 [24.7 [34.05 [13.05 [11.7 (2215 (342 |21.75 |[745 |21.95 [29.95 216
11.25 |274 (333 |103 [10.55 [24.35 |33.25 [13.7 [11.15 [22.05 [36.25 [21.95 74  |21.55 295 |21.6
10.75 |27.7 316 |105 |[11.05 239 |33.2 |[14.15 (1085 [21.5 (357 [223 |[7.75 [21.2 |30.35 [22.05
105 2835 |30.6 |10.5 |10.55 [23.55 [33.25 [14.7 [10.85 21.05 (355 [229 [7.65 [20.65 [31.05 [22
9.65 (2845 (304 |11.1 (945 |23.35 33 1515 P66 [21.3 3585 [23.25 [6.95 [19.8 [31.55 [22.2
1025 27.25 309 (1145 |92 239 3295 |1565 [9.85 [20.7 363 [23.8 |66 [20.1 [30.95 [22.65
10.75 2655 (30.7 (11,65 835 [239 (326 [16.15 (935 [206 (3545 241 6.05 [20.2 [30.3 [23.1
117 |2635 |304 |12.05 |7.35 |[24.75 (3245 [16.75 [9.25 [19.65 |349 |235 |54 [19.65 [29.6 (23.15
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116 |259 |31.2 |12 74 |2545 (3265 (17.05 (995 (198 (342 (229 |535 |19.05 |29.35 |22.55
11.9 |25.05 (3195 (1135 |6.6  [25.75 |32.75 {173 |10.7 |20.35 [33.85 |23.3 |58 [18.25 |29.2 [23.85
126 |24.05 |31.65 [11.05 |6.1 26 3175 (172 |11.3 |20.7 |[33.25 |2335 |63 [19.1 |30.75 (24
119 (245 (3295 |11.15 |58 |26.95 (31.7 |[17.65 (1235 [21.6 (3245 |23.7 |7 189 (3095 [24.15
111|252 [3265 |11.7 |565 (258 |31 175 |13.1 |21.3 (336 |239 |[7.15 |179 (3145 (237
10.55 |25.15 (32.25 (1225 |53 (26.1 |31.15 {179 |12.85 |20.75 [34.25 |23.95 |7.35 182 |31.95 (23.15
10.05 (25.95 (32.05 |12.25 |64 |254 {30.45 [18.05 (12 20 3425 (241 (82  |20.05 |32.55 |22.05
11 19.85 (354 |24.7 |54 |25.25 [30.05 (188 |30.7 [9.15 |34.05 |35 (83 1945 (326 |22.55
1035 |19 3515 (253 |535 |24.7 |30.55 (188 [29.7 |99 [33.05 [3.85 (83 [185 |33.25 |22.25
99 1865 |344 (249 |48 [25.05 |30.5 (193 (3045 |9.95 (32 38 875 |188 (33.65 |21.9
106 |[18.15 |33.7 (2485 |42 |2555 |30.25 {194 (3095 985 (319 (44 |9.05 (182 |335 (213
114 |183 (3225 (2445 |64 248 |296 |19.85 |31.8 [945 |31.05 |475 |[735 (105 |21 22.6
114 [19.25 325 |247 655 |24.3 [29.15 |20.55 [3245 (88 304 |5.65 (7.65 |11.1 (21.15 |22.95
1235 (188 (3145 |2445 (74  |24.25 (30.25 |2045 |33.55 [86  |30.75 |6.1 8.1 11.2 |205 (22.85
128 |19.75 |31.55 |25.2 [545 (242 (30.7 |20.05 |328 |6 30 6.7 |88 |114 [19.75 [23.65
43 |24 31 199 (1215 181 |31.05 |25 3205 5.1 301 (74 83 10.55 |19.2 [23.7
4 24.25 (31.55 |19.65 [11.05 (175 |30.25 243 (328 |48 295 815 (9 109 |18.45 [24.35
335 |233 [31.5 (1855 (11.95 (17.25 |298 |24.8 |32.65 44 |30.75 8 9.35 |10.5 |20.65 |23.85
4.85 |23.05 (32.05 |186 (1225 |175 (296 (255 |33.65 46 [30.85 |7.35 (10.15 |11 20.65 [24.3
13.05 (174 |29.7 |26.05 |{33.05 [5.15 (315 [6.75 (104 |10.55 |19.7 [246 |15.75 |7.75 [21.65 [8.65
13.75 |18.15 305 |255 (336 |545 |31.75 [595 |109 |10 20.15 [25.05 {146 |3.05 [21.15 |57
135 [18.65 (30.65 |26 345 505 3235 |645 (1155 |10.2 [22.15 |25.1 |15 34 |21.65 [4.85
13.65 [19.25 |31.25 |26.05 [21.75 [2.65 [22.65 [6.65 [11.75 |10.85 |21.6 [24.65(15.25 3.5 [22.15 435
14 199 [31.45 [26.95 |22 325 (2275 705 |10.1 865 [21.7 238 (147 |41 23.05 (3.35
152 (182 |30.75 269 |222 35 |23 735 [11.05 9.1 219 (2365147 45 [23.05 3.8
155 |17.15 (30,65 |27.15 {2145 |3.75 |22.55 |79 11.85 |98  |22.55 (235 |15.25 |27 |23.15 |44
139 (171 (31.25|27.85 |21.1 |4.05 |222 (87 12.85 [10.65 (22.55 |24.3 |15.65 |2.05 |225 |4.75
13.75 |16.6 (31.85 |27.75 |349 (465 |229 (845 (129 |11.7 (233 |2445|1595 |28 |22.15 |5.2
1215 |164 (327 |28.2 |35.45 |4.1 2235 (9.2 136 |11.1 |24.25 |2435|16.1 (3.55 |24.15 |4.55
78 |13.7 |33.25 |27.55 (346 (405 (2275|935 |1295 |76 |665 (3.8 (159 (4 235 |[5.05
885 |13.35 (324 |27.1 (342 |42 |224 (1005 |13.45 (795 (58 |4 156 (475 (231 |53

9 12.7 |32.15 |26.65 (363 |52 [23.05|109 |13.35 (825 |4.95 (405 |1555 |5.05 (23 575
9.7 |121 3235|2595 3555 |535 (233 (985 |13.75 |9 5.1 435 (1535 |55 [222 |5.75
805 |129 (3295 |255 (3595 |6.05 |23.95 (9.8 143 (93 |57 |445 |1515 |595 [21.85 |6.2
7.7 |13.25 |33.85 |26.05 {348 (585 |23.65 |9.1 1485 [9.55 [545 (485 (155 |6.75 |20.75 |6.55
68 |13.2 |[33.05|265 (337 |6.15 |23.7 (885 |151 (1025 (6.7 |48 [157 [635 |21 7.15
6.6 1345 [33.65 |27 3395 |66 [24.25 |825 |1545 (1055 |6.55 ([5.05 |16.2 |59 |20.75 |7.65
6.2 [1255 (341 (2735 |33.7 |7.05 |2485 (795 |[1635 (1085 7.2 |49 [1635 |535 |20 8.2
54 1285 (342 |27.95 [32.75 |71 235 |785 [1675 (115 |62 (425 |162 |455 (195 |[8.65
57 |12.25 (3465 |26.85 (323 |7.65 |23.85 |7.35 |16.25 [10.2 |7.1 43 |1655 (42 |1885 [9.05
52 119 |35.25 |26 33 79 2395 |69 154 101 |7.85 |45 |16.95 |4.75 |[18.75 [9.55
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515 |11.35|35.7 |26.15 [31.95 (8.15 [23.65 (6.5 1545 (9.7 |76 |415 [17.05 |5.1 186 (10
585 (112 (344 |256 (31.15|865 (236 |[57 1515|193 |7.25 |3.55 |17.3 |48 |16.95 |10.35
6.1 11.75 1213 |20.8 |30.35 |885 (243 |565 (1525 865 |78 (335 |17.3 |4.15 |17.35 |10.85
7 12.35 (20.15 (209 |29.85 |9 248 |64 1555 (82 [8.05 |2.75 (176 |43 18 10.65
7.05 (1245 |19.2 |21.35 (14.05 |11.75 {238 |25.25 |14.25 (8.7 |85 (3.25 |17.05 (3.7 [185 |10.55
79 (125 191 |21.85 (145 |11.8 (234 (238 [14.25 (825 |8.1 3.55 |17.25 [3.05 181 |11.1
855 (121 1845|228 |143 |1245 (229 (232 (1505 (78 (815 |4 16.65 (28  [17.55 [11.3
7.85 (1185 [18.75 |22.95 (17 129 |223 |228 (143 |75 |20.15 |43 |16.55 (215 |17.95 [11.9
7.1 1195 (194 |23 158 (126 (222 (224 |1355 (745 (208 |47 |17.2 [205 (183 (12
69 |11.5 [19.55 |22.25 [15.85 |12 23.1 (217|143 |6.95 |20.7 (515 (1815 ({195 [18 125
685 |109 (198 |21.85 (167 |[12.2 |22.85 (219 |13.95 |67 [19.75 |5.05 [18.05 |245 |19 11.65
64 |10.7 |20.5 |21.85 |16.25 |11.7 [22.65 |21.1 [13.05 |6.95 |19.85 |55 |18.15(3.05 [19.5 |[11.05
59 103 [21.45 |21.45 1555 |11.15 |23.15 [226 |13.05 |62 |204 |5.65 (186 |345 [19.45 |10.55
64 (1025 |21.7 (219 |148 |[11.35 |241 |219 (1155 (63  [2055 |5.75 (184 (3.6 194 [9.65
705 |[10.05 |214 |223 |1445 |10.75 [247 (222 (108 |585 |187 |5.75 |1885 (3.2 |20.1 |94
1255 (49 |175 (825 |13.75 |1045 |243 |226 (106 |5.05 [19.25 |595 [19.1 (2,65 |20.05 [9.95
115 (475 |1715 (86 |128 |[10.1 |2415 |23.3 (1135 |555 [184 |6 1945 |2.65 |20.05 |10.2
1135 |405 |[17.05 (9 13.15 198 (239 (2345 (1215 54 |1845 |66 |19 2.1 19.35 [12.2
124 (435 |164 (87 |12451(93 |52 |215 [124 |58 |17.65 |7.05 |199 [2.05 |19.2 [12.25
1175 |345 |16.05 [895 |[11.8 (895 [635 (195 |128 |57 |167 |74 |2045 (28 [20.05 (116
1265 (3.7 |16.05 |96 [11.1 |845 (675 |23 1365 (59 [1865 |73 [198 |3.25 |206 ([11.15
134 435 (165 (975 (1035 (7.7 [59 |24 139 |53 1805 (735 (174 |65 [20.75 |8.75
139 495 |1725 96 [10.1 675 |54 |27 131 |51 1785 |7.75 |16.6 |6.85 |20.55 [8.75
12.75 |3 176 (99 (113 |795 (485 |29 166 (795 |21.75 |82 (157 |7.15 (211 |8
1355 [3.15 178 |93 1235 |845 |485 (335 (1945 39 |20.7 [1065|17.05 |6.05 [21.2 |9.25
13.7 |3.65 |18 855 [13.1 895 |515 (345 |1865 (42 (213 |11.65(12.25 |7.6 6.75 |3.55
141 |41 188 |8.1 132 |935 |57 345 |184 |46 (218 (11.15(1445 (24  |20.05 |6.35
1465 |5.05 (188 (835 |141 (1005 (6.2 |3 1865 |475 (2185 |10.7 |17.65 |57 |21.65 [9.45
1435|575 (194 |76 |115 |75 |62 |32 18.75 |5.15 |21.65 [10.05|12.4 |7.1 6.75 |3.2
145 (655 (1925 |66 |11.35(69 |7.65 (215 |[19.1 (455 (2095 |10.2 |13.6 |255 |198 |75
15.15 |71 20.05 [695 (1195|675 (7.2 (275 |179 |54 |209 (9.7 |

4.2 Spectral Clustering by Matlab GUI

In geometrical, multi-range, and multi-level b GUI screen, the Spectral clustering controls is displayed at
the leftmost side, we also applied the hierarchical and density based clustering outputs in the GUI to de-
cide which is the best method for the specific dataset.
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Figure 8. Concentric circles Spectral- Hierarchical-Density based

In Figure 8: the synthetic and the real datasets circles type are experimented by the three methods, which
are, the spectral, hierarchical and density clustering methods. The parameters simulation are set as fol-
lows: the sigma and the number of clusters are equal to 5 and 3 respectively. Where the similar datasets
of synthetic and real are 1000 pairs and have chosen in the range 20-80 for synthetic (x-axis) and the real
datasets. In this figure, the clustering by spectral and hierarchical methods are better than the density
method in case of the diameter is vary in all ranges R, R, and R, diameters. Where, R, range is equal to
20-40, R, = 30-70, and R,= 20- 80. Furthermore, ateach R,i & {1,2, 3}, and for fixed diameter (i.e.R is
constant), it is preferable to apply the clustering by density method where it produces a superior cluste-
ring in comparison with the spectral and hierarchical methods clustering.
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Figure 9. Semicircles: Spectral- Hierarchical-Density based

In Figure 9: the synthetic and the real datasets Semicircles type are experimented by the three methods,
which are, the spectral, hierarchical and density methods. The parameters simulation are set as follows:
the sigma and the number of clusters are equal to 5 and 2 respectively. Where the similar 2000 datasets
of the synthetic and real are chosen in the range of -250 to 500 for synthetic dataset (x-axis), where the
real dataset in the range of -150 to 300. In this figure, the clustering by spectral and hierarchical met-
hods are better than the density method. Furthermore, the clustering by employing the spectral method
produces superior clustering in comparison with the hierarchical method as well as the density method
clustering too. This means, the spectral method is recommended to do clustering of dataset at upper
values in the range -250 to 500.
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Figure 10. Aggregation: Spectral- Hierarchical-Density based

In Figure 10: Aggregation dataset type is experimented by the three methods, which are respectively, the
spectral, hierarchical and density methods. The parameters simulation are set as follows: the sigma and
the number of clusters are equal to 5. Where the similar datasets of synthetic and real are chosen within
788 values and in the range of 0-40 for synthetic dataset (x-axis), where the real dataset in the range of
0-30. In this figure, in the range of 30-40 for synthetic and values 20-30 of real dataset, the clustering by
spectral method is better than the other methods (i.e. hierarchical and density methods), where at va-
lues that are under 10 for both synthetic and real datasets, the clustering by utilizing the hierarchical and
density methods is better than the spectral method. This means, the spectral method is recommended
to do clustering of dataset that has similar values upper than 20, where it is not recommended when
the similar values are lower than 10.

5. CONCLUSIONS

Arrangement in huge databases is troublesome. Utilizing clustering calculations is good method for
grouping which is based in this study. There are different methods for characterization and they have a
few issues. It is the primary assignment to locate the right information parameters, to discover clusters
of discretionary shapes and to make the entire procedure in a sensible time. The spectral algorithm sol-
ves all these problems because it can find complex shape sets very quickly. We discussed the usability of
the spectral algorithm compared to the known hierarchical and density algorithms. Where spectral al-
gorithm has superior clustering against the two other algorithms in big datasets, in some cases, in small
datasets, the hierarchical and density algorithms have advantages in clustering from spectral algorithm.
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Ozet

Koklear implant (Ki) isitme cihazlari; ileri veya cok ileri derecede isitme kaybi olanlara yardimci olmak icin ta-
sarlanmis elektronik bir cihazdir. Koklear implant sistemi sesleri elektriksel uyarimlara dénistiiriir ve sinyalleri
dogrudan Koklea'ya iletir. Uyarilan isitme sinirleri sayesinde beyin sinyalleri ses olarak algilar. Koklear implant
isitme cihazlarinin, diger isitme cihazlarindan farkli olarak maliyeti oldukca yiiksektir. Diinyada Koklear imp-
lant Ureticisi olarak Med-El, Cochlear, Advanced Bionics ve Oticon firmalar bulunmaktadir. Mevcut tasarim-
larda mikrofon ve ses islemcisi kulak disinda kalmakta (dis tinite) ve bu tasarim estetik kaygi, yasam konforu
acisindan sikintr olusturmaktadir. Kullanicilar bazi sosyal faaliyetlerde cihazlarini clkarmak zorunda kalmakta
ve kazanilan duyma yetisi kaybolmaktadir. Bu makaledeki amag, bu gibi sosyal yasami zorlastiran olumsuz
faktorleri ortadan kaldirarak, MEMS'in orta kulaktaki incus kemigi tizerine implante edilebilmesinin uygula-
nabilirligini test eden matematiksel model gelistirmektir. Ayrica MEMS'in mekanik yiikleme etkisinin kulak
modeline olan etkisi gelistirilen matematiksel yontem ile hesaplanmistir.

Anahtar Kelimeler: MEMS, Yuikleme Etkisi, Incus Kemikcigi, Ses Sinyali Analizi.

TESTING WITH THE MATHEMATICAL MODEL DEVELOPED IN ACCORDANCE WITH VOICE
SIGNAL ANALYSIS BY ATTACHING MEMS ONTO INCUS OSSICLE

Abstract

Cochlear implant (Cl) hearing aids; is an electronic device designed to help people with severe or very severe
hearing loss. The cochlear implant system converts sounds into electrical stimulations and transmits the sig-
nals directly to the cochlea. Through stimulated hearing nerves, the brain perceives signals as sound. Unlike
other hearing aids, the cost of the cochlear implant hearing aids is very high. There are Med-El, Cochlear, Ad-
vanced Bionics and Oticon companies as Cochlear Implant manufacturers in the world. In existing designs,
the microphone and sound processor remain outside the ear (outdoor unit) and this design presents a diffi-
culty in terms of aesthetic anxiety and life comfort. Users are forced to remove their devices in some social
activities and the hearing ability that is obtained is lost. The aim of this paper is to develop a mathematical
model that tests the applicability of the implantation of MEMS on the incus bone in the middle ear, by re-
moving the negative factors that make such social life difficult. In addition, the effect of mechanical loading
of the MEMS on the ear model was calculated using developed mathematical method.

Keywords: MEMS, Load Effect, Incus Ossicle, Voice Signal Analyzing.
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1. GiRis

isitme duyusu, dis ortamda bulunan ve ses olarak adlandirdigimiz mekanik titresimlerin dis kulak yo-
lundan iceri girerek, i¢ kulagi uyarmasi ve olusan elektriksel potansiyelin akustik sinir araciligiyla isitme
korteksine tasinmasi sonucu ortaya cikmaktadir. isitme, sesleri algilama eylemi veya siireci olarak ta-
nimlanmaktadir. isitme kaybi ise, dis, orta, i¢ kulak ve isitsel yollarda meydana gelen patolojiler sonucu
cevredeki seslerin algilanamamasidir. Bunun sonucunda bireyde kismi veya tamamen isitme kaybi olus-
maktadr. isitme kayiplar Diinya Saglik Orgiitii (WHO) raporlarina gére ¢ok yaygin bir hastaliktir [1].
isitme kaybina erken tani konulamamasi ve gerekli tedavinin verilememesi nedeniyle, sorunu olan co-
cuklarin konusma ve anlama becerileri 6nemli oranda bozulmaktadir. 2017 Diinya Saglik Orgiitii (DSO)
verilerine gore, dlinya niifusunun% 5'inden fazlasi (466 milyon kisi) isitme kaybi yasamaktadir(432 mil-
yon yetiskin ve 34 milyon ¢ocuk). 2050 yilina kadar 900 milyondan fazla kisinin - ya da her on kisiden
birinin - isitme kaybini yasayacagdi tahmin edilmektedir [2]. Dlinya ortalamalarina gore, dogustan isitme
kaybi insidansi 1/800 - 1/1500 arasinda degismektedir. Ulkemiz, dogustan isitme kayiplarinin en sik
goruldagu ulkeler arasindadir. Tiirkiye'de, her yil yaklasik olarak 2500 bebek isitme kaybi ile dogmak-
tadir. Okul cagina kadar isitme kaybi orani 5/1000% ulagmaktadir. isitme kaybi, glinimiizde &zellikle
yaslilarda cok sik rastlanan bir durumdur. 65 yasin Ustlindeki insanlarin yaklasik ticte biri isitme kay-
biyla karsilasmaktadir. Bu yas grubundaki hastalik orani Gliney Asya, Asya Pasifik ve Sahra-alti Afrika'da
en yiksektir [2]. Diinya Saglk Orgitiine gére 2010 yilindaki 65 yas tistii diinya niifusu 524 milyondur
(toplam niifusun % 8'i) ve 2050 yilinda bu say1 tahmini olarak 1,5 milyara (toplam niifusun % 16'sina)
ulasacaktir. Turkiye'de ise 65 yas Ustl niifus 2011'de % 7.3 olup, bu oranin 2050'de % 17.6'ya ulasacadi
tahmin edilmektedir. Diinyada isitme kaybi olan yetiskinlerin sayisi yaklasik olarak 328 milyon ve 65
yas Ustli niifusun yaklasik 1/3' isitme kaybindan etkilenmistir. DSO verilerine gére sakatliga bagl ola-
rak kaybedilen saglikli yillarin toplami degerlendirildiginde bu kayba yol acan nedenler arasinda pres-
biakuzi ligiincu sirada bulunmaktadir.

isitmenin temelinde ses dalgalari &n plandadir. Kulak yolundan gelen ses dalgalar basing tireterek kulak
zarini ve ona bagli olan malleus-incus-stapes kemikgik Ggliistin titrestirir. Bu 3 kemikgik olusturulan ses
titresimini gliclendirir. Ayrica kulak zarinin yiizey alani 55.8 - 85 mm? iken, oval pencerenin ylizey alani-
nin 3.2 mm?2olmasindan dolayi olusan kuvvet kazanci da ortadadir [3,4]. ileri veya cok ileri isitme kayip-
larinda geleneksel isitme cihazlari isitebilmek icin yeterli gelmemekte ve koklea icerisindeki kismen veya
tamamen zarar gérmis olan bu tly hiicrelerinin goérevini Gstlenmeyi hedefleyen koklear implant kulla-
nilmaktadir. Bu cihaz ses enerjisini elektik sinyallerine donusturerek kokleadaki spiral ganglion hiicrele-
rini direk olarak uyarmay1 amaglar. Koklear implant, iki kissmdan olusur: dis ve i¢ Unite. Dig Unite (ses is-
lemcisi) ses dalgalarini alan bir cihaz olup bu ses dalgalarini analiz edip sayisal olarak kodlar ve vericiye
goénderir. Verici bu kodlar deri altindaki aliciya radyo frekansi ile iletir. i¢ Ginitedeki islemci bu kodlanmig
sinyalleri elektrik sinyallerine donusturerek koklea'ya yerlestirilmis olan elektrot dizinine ulastirir. Elektrot
dizini ise bu sinyalleri spiral ganglion hticrelerine iletir ve ses algilanir. Koklear implant ilk olarak 1960'li
yillarda House tarafindan uygulanmistir [5]. Ardindan teknolojinin gelismesine paralel olarak daha gelis-
mis sistemler gelistirilmistir. Ginumuzde bircok merkezde koklear implantasyon basariyla uygulanmak-
tadir. Ulkemizde yilda 2500 implant uygulamasi yapilmasina karsi diinyada yaklasik 250 bin hastaya bu
uygulama yapilmaktadir.
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Mevcut tasarimlarda mikrofon ve ses islemcisi kulak disinda kalmakta (dis Unite) ve bu tasarim estetik
kaygi, yasam konforu acisindan sikinti olusturmaktadir. Kullanicilar bazi sosyal faaliyetlerde cihazlarini ¢i-
karmak zorunda kalmakta ve kazanilan duyma yetisi kaybolmaktadir. Bu makaledeki amag, bu gibi sos-
yal yasami zorlastiran olumsuz faktorleri ortadan kaldirarak, MEMS'in orta kulaktaki incus kemigi Gzerine
implante edilebilmesinin uygulanabilirligini test eden matematiksel modeli gelistirmektir.

2. iNSAN KULAGININ MATEMATiKSEL MODELI

insan kulaginin matematiksel modelini anlamak tizerine inceledigimiz bircok makale icerisinden Feng
ve Gan tarafindan hazirlanan calismadaki matematiksel modeli [3] kullanmay: tercih ettik. Ornegin, Fra-
goso ve arkadaslari [6], bu modeldeki bazi parametreleri degistirerek kulak kemikgiklerinin eklem iltiha-
bini (artrit) gercegine ¢ok yakin olarak inceleyebilmislerdir. Sekil 1’ de matematiksel model incelenebilir.
Bu modelin parametre degerleri Lazer Doppler Vibrometri yontemiyle [7] elde edilmistir.

Tympanic Malleus
membrane

K1,C1 "
K3.C3 —— oint s ?
I\'Iz-fw:v:l- M5 | k5.5 Incus g e Stapes 5 ;

o W=

Malleus-
incus joint

Incus-stapes

:

ear canal

Sekil 1. Fen ve Gan tarafindan 6nerilen kulak modeli [3]

Bu modelde 6 adet kiitle M,, .. M), 10 adet amortisor C,..Cveb adet yay sabiti (K, K, K, Ks,Ks’ Ky)
model parametreleri olarak karsimiza ¢ikar. M, kulak yoluna giren havanin kitlesi, M, kulak zarinin kiitlesi,
M, malleus kiitlesi, M, incus kitlesi, M, stapes kitlesi, M, ise koklea kutlesini temsil etmektedir. K, yay sa-
biti ve C, amortisord, kulak zari etrafindaki halka seklindeki baglantiyr temsil eder. K, ve C,, M, ve M, ara-
sindaki baglantiyr temsil eder. K.-C, yay sdnumleyici cifti, kulak zarinin malleusa mekanik baglanmasini
saglar. Ossikuler zincirin titresimlerinin buttinliginu ve iletimini tamamlayan malleus-incus ve incus-sta-
pes eklemleri, sirasiyla, iki yay amortisér cift, K.-C, ve K -C, ile temsil edilir. Bu modelde, gercekte oldugu
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gibi, kulak cukurundaki kemikgik zincirinin destegi ve stispansiyonu, bosluklari duvarlara asan / baglayan
ligamentler ve intra-aural (orta kulak-isitsel) kaslarla yapilir. Malleus ve Incus'u tutan iki ana bag C, ve C,
amortisorleri ile temsil edilir. Koklear sivi C9 ve C10 amortisorleri tarafindan desteklenir. C9 amortisord,
stapeslerin oval pencerenin Gzerindeki koklear siviya baglanmasini saglar. K8-C8 yay amortisor cifti, sta-
pes ligamentini (stapedial annular ligament, SAL) temsil eder. Ses siddeti bu bagin esnekligini / uyumlu-

lugunu (modelimizde K8-C8 parametreleri) degistirebilir.

Modelin diferansiyel denklemi ve matrislerin acilimi asagida verilmistir:

M1- [¥]+[c]- [P] + [K]- [¥] = [F.]

M, 0 0 0 0 0
0O M, 0 0 0 0
0O 0 M, 0 0 O
o 0 0 M, 0 O (2)
O 0 0 0 M, O
m=L0 0 0 0 0 M
[ C, -C, 0 0 0 0
-C, C +C,+C, C, 0 0 0
[C]: 0 -C, C,+C,+C, - C; 0 0
0 0 -C, C,+C, +C, -C, 0 (3)
0 0 0 -C, C, +Cq +C, C,
| 0 0 0 0 -C, Cy+Cy |
K, -K, 0 0 0 0]
-K, K +K,+K, -K, 0 0 0
K} 0 -K, K,+K, -K, 0 0
0 0 -K, K,+K, -K, 0 4
0 0 0 -K, K,+K; 0
0 0 0 0 0 0]

[Y]Z[Yl , v, Y ¥ Ye]T
[FE]Z[F1 F, F, F, F; FG]T

F=F=F=F=F=0_F, =A4-Sin(w +¢)
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[Y] vektory, kitlelerin yer degisimleridir. Yani baska bir deyisle titresim degerleridir. ¥ hiz vektord, ¥ise
ivme vektoriddr. Sistem kulak yoluna gelen sintizoidal ses dalgasiyla surdltr ve bu deger F, ile temsil edi-
lir. Parametre degerleri [3] Tablo 1" de gosterilmistir. Literatirde malleus ktlesi (M,) 23 -27 mg araliginda,
incus kiitlesi (M,) ise 25 -32 mg araligindadir. Kulak zari, malleus ve incus kati bir sekilde birbirlerine me-
kanik olarak etkilediklerinden, her biri Gizerindeki yer degistirme (titresim) hareketleri benzerdir. Bundan
dolayi bu sistemde rotasyonel hareket 6teleme hareketine donusttrilerek ele alinmistir. M, ve M, kiitle-
lerinin 4 mg olarak alinmasinin sebebi budur. Daha detayl bilgi icin [3] ‘e basvurulabilir.

Tablo 1. Kulak modelindeki parametre degerlerinin listesi

Parametre Kisaltmasi Parameter Degeri
M, 1.55 % 1078 [g]
M, 2.7 x 107¢ [g]
M, 4% 107 [g]
M, 4% 1078 [g]
M 1.78 % 107¢ [g]
M, 25.5 x 107¢ [g]
C 0.00007[N.s/m]
(& 0.5 [N.s/m]

C, 1.74 [N.s/m]
C, 0.122 [N.s/m]
C 0.359 [N.s/m]
G, 0.00028 [N.s/m]
C, 0.02 [N.s/m]
G 0.0004 [N.s/m]
G 0.1 [N.s/m]
o 0.1 [N.s/m]
K, 1175 [N/m]
K, 20001 [N/m]
K, 94740 [N/m]
K, 1000017 [N/m]
K, 167 [N/m]
K, 623 [N/m]
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2.1 Simiilasyon Ortaminin Ger¢eklenmesi

Matlab / Simulink ortaminda yukarida anlatilan parametreler kullanilarak blok diyagram semalari hazirlan-
mis ve insan kulaginin ses isitme frekans araliginda transfer fonksiyonu cikarilmistir. Fonksiyonun girisi F,
, GIkist ise koklea'nin yer degistirme hareketi olan Y, ‘dir. Transfer fonksiyonunun gikarilmasindan sonra ise
bu makalede incelenen incus kemigine eklenecek olan sensoriin agirhginin fonksiyona olan etkisi goz-
lemlenmistir. Sistem 45 Hz frekansli ve 5.364 dyne (5.364x10° N) genligindeki ses isareti ile stirilmustur.
Bu deger Sekil 2" deki sonucu tretmek icin kullanilmistir.
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Sekil 2. Kulak modeli ¢alistirilarak elde edilen 6rnek simtilasyon sonuglari

2.2 Yiikleme Etkisinin Simiilasyonlarla incelenmesi

Bu makalenin asil amaci incus Uzerine yerlestirilecek olan sensoriin kiitlesinin getirebilecedi yiikleme et-
kisini incelemektir. insan kulaginin matematiksel modelini olusturdugumuz Simulink ortami Gzerinde
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kosturdugumuz programimiz araciligiyla bu etkiyi incelemeyi basardik. Sekil 2’ deki sonuglar 45 Hz fre-
kansi icin gerceklenmistir. Tabi ki tek bir frekans degeri veya tek bir MEMS kiitlesi ile alinacak sonucun
bir anlami olmayacaktir. Bundan dolayi insan konusma frekans araliklari (10 - 10000 Hz) logaritmik ola-
rak 250 6rnek frekansa bollinmis ve incus kitlesiyle bagil olarak degisen farkli MEMS kutleleri ile kiyas-
lanarak Sekil 3" deki genlik ve faz yanitlari elde edilmistir.

Amplitude Response
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Sekil 3. Farkli incus kitlelerine (M,) gore isitme transfer fonksiyonun genlik yanrti (iist panel) ve faz yanrti (alt
panel)

3.SONUC

Bulmus oldugumuz sonuclar neticesinde incus Uzerine yerlestirilecek olan MEMS'in kiitlesinin degisimi-
nin getirmis oldugu yikleme etkisi, transfer fonksiyonunu konusma frekanslarinda pek fazla etkileme-
mektedir. Ozellikle diisiik frekanslarda bu etki cok daha azdir. Transfer fonksiyonun degisim karakteristi-
gini bilmemizden 6tlr etkisi az olan bu sapmayi yazilimsal olarak dizeltebilme imkani da mevcuttur.
Tim bunlar g6z 6niine alindiginda, koklear implant uygulamalarinda dis tiniteye olan ihtiyag ortadan kal-
karak tiim sistem orta kulak kemikgiklerine gomuili sekilde yerlestirilebilir. Calismamizin bir sonraki asa-
masi bunu gerceklestirmek olacaktir.
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Ozet

Son yillarda &zellikle Tiirkiye'nin bati bélgelerinde sehirlesmenin etkisiyle yesil alanlar hizla azalmaktadir. ince-
leme bélgesi icin uzaktan algilama yéntemi kullanilarak, NDVI (Normalized Difference Vegetation Index, Norma-
lize Edilmis Fark Bitki Ortiisii indeksi) bitki 6rtiisii indeksi elde edilmistir. MODIS uydusu araciligiyla Kandilli Bélgesi
ve civari icin on yil boyunca gézlenen giinliik NDVI degerlerine dayali olarak bitki 6rttisti tahmini yapilmistir. Bu
calisma kapsaminda, enlem degeri 41° 4'N ve boylam degeri 29° 3’E olan Kandilli Bélgesinin Eyliil, 2005 ile Ekim,
2016 yillari arasindaki NDVI degerleri ile calisiimistir. RMSE degeri 0.089 olarak hesaplanmustir. Degerlerin saptan-
masinda MODIS (Moderate Resolution Imaging Spectroradiometer, Orta Coztiniirliik Spektrometre Gériintiileme)
cesitlerinden olan TERRA Uydusu kullanilmistir. Olciimler yaklasik olarak 6.25 kilometrekarelik bir alan tizerinde
yapilmistir. TERRA Uydusu’ndan elde edilen NDVI degerleri ile farkli mevsimlerdeki degisimleri karsilastirlmistir.
NDVI degerlerinin en yliksek degerleri, 2012 yili ilkbahar mevsiminde gézlenmistir.

Anahtar Kelimeler: NDVI, Zaman Serisi, MODIS.

ANALYSIS OF VEGETATION INDEXES BASED ON SATELLITE DATA

Abstract

Over the last few years, green areas are decreasing rapidly due to urbanization; especially in the western regi-
ons of Turkey. NDVI (Normalized Difference Vegetation Index) based on remote sensing method has been used
to obtain the vegetation index for the study area. MODIS satellites were used to define the vegetation coverage
for the Kandilli Region and the neighboring villages based on the daily NDVI values observed for ten years. In this
study, the NDVI values between September 2005 and October 2016 were evaluated in and near vicinity of Kandilli
Region located at a latitude value of 41 °4 ‘N and a longitude value of 29 ° 3’E. The RMSE value is calculated as
0.089. The TERRA satellite which is a MODIS (Moderate Resolution Imaging Spectroradiometer) variety was used
to measure the values. Measurements were made on an area of approximately 6.25 square kilometers. The hig-
hest NDVI values have been observed in spring, 2012.

Keywords: NDVI, Time Series, MODIS.
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1. GiRis

Dogal kaynaklarimizdan olan bitkiler, yasamimizi ve dogal déngliyli devam ettirebilmemiz icin 6nemli-
dir ve bu yiizden artisi ya da azalisi denetlenmelidir. Bitki ortiilerindeki bu degisimleri uydular aracihigiyla
g6zlemlemek ve denetlemek mimkiindir. NDVI, uzaktan algilama yontemine dayali olarak elde edilen,
bitkinin yogunlugunu belirten bir indekstir. Uydular araciligiyla yerylziine elektromanyetik dalgalar gén-
derilir ve incelenen bdlgerin elektromanyetik dalgalara verdikleri yanit sonucu degerler uydular tizerin-
deki alicilar sayesinde toplanir. Bu islem yapilirken goriiniir ve kizilétesi band bolgesindeki em dalgalar
g6z 6niine alinir ve bitkilerin tiir cesitliligi belirlenir. insan giciiyle belirlenmesi cok zor ve maliyetli olan
glincel bitki ortiist haritasi, uzaktan algilama teknolojisindeki ilerlemeler sayesinde kolayca elde edile-
bilir bir hale gelmistir. Kaan Sevki KAVAK'In uzaktan algilama sistemleri icin belirtmis oldugu gibi, elekt-
romanyetik radyasyonun uzakta bulunan objelere etkilesimde bulunup yansimasi sonucunda algilanan
objenin ozelliklerini ortaya cikaran bir teknolojidir. (Kavak,1998)

Uzaktan algilama, elektromanyetik spektrum Gzerindeki mor &tesi isinlar ile mikrodalga isinlari arasindaki
bolimlerini havadan ve uzaydan cisimlerin 6zelliklerinin kaydedilmesi ve incelenmesi olarak tanimlanir. Bu
Olctimler yapilirken elektromanyetik spektrum icerisindeki davranislar konumsal ve yil olarak degisimlere
bakarak ¢lctilmektedir. Uzaktan algilayicilardaki, yani sensorler diinya yiizeyi ile etkilesim icinde bulunan
elektromanyetik isinini 8lgmektedirler. Elektromanyetik 1sina her maddenin davranigsi farkl oldugu icin elek-
romanyetik 1sinin yond, yogunlugu, dalga boyu icerigi ve kutuplasmasi degisik olabilir. (Kandemir, 2010)

MODIS verileri kullanilarak zaman serileriyle calisiimistir. Zaman serisi, ilgilenilen bir blytkligin zaman
icerisinde siralanmis l¢timlerinin bir kiimesini ifade etmektedir. Zaman serisi ile analizin yapilma amaci
ise, gozlem kiimesince temsil edilen gercegdin anlasiimasi ve zaman serisindeki degiskenlerin gelecekteki
degerlerinin dogru bir sekilde tahmin edilmesidir. Zaman serileri, karar verme islemlerinde ilk bagslarda
yazihm kodlar gelistirme yontemi olarak kullaniimistir.(Glines,2009)

MODIS uydusundan elde etmis oldugumuz NDVI verilerinin model calismalari dncesi uyumlu hale getiril-
mesi icin gerekli kodlamalar yapilmistir ve verilen sistemin anlayabilecegi sekilde diizenlenmistir. Diizen-
lenmis veri setleri ile yaklasik 6.25 km? olarak secilen 6rneklem bolgelerine ait “ortalama” degerleri elde
edilmistir. Hazirlanmis olan veri ve MATLAB ortamindaki hazir yapay sinir agi sistemlerinden olan ANFIS
modeli kullanilarak, zaman serisine ait ciktilar elde edilmistir. Veri uzunlugu, 510 satir olup, veriler parca-
lanarak sistemin egitilmesi saglanmistir. Genel olarak sistemden Uretilen degerler gézoniine alinmis ve
sonuglar elde edilmeye calisiimistir. (Esendal Bozkurt, 2017)

Veri ve Yontem

Bitki ortust cesitliligi hakkinda da bilgi almamiz icin NDVI degerlerinin MODIS uydu sistemi lizerinden
elde edilmesi icin MODIS-TERRA Uydusu-bandi kullanilmistir. Ayrintilar asagida siralanmaktadir:

Veri inceleme Bolgesi: 6.25 Km?

Enlem: 41° 4’

Boylam: 29° 3’

GOzlem Donemi: Eyliil 2005- Ekim 2016
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inceleme Bolgesi

Bu tez calismasinda Kandilli ve civari inceleme alani olarak secilmistir. Verinin elde edilmesi asamasinda
oncelikle MODIS web sitesinden yararlanarak incelemek istedigimiz koordinatlarin girilmesi gerekmek-
tedir. https://daac.ornl.gov/ adresi kullanilarak bu alanla ilgili 6l¢iilen degerler kisa e-posta ekinde kulla-
niclya gonderilmektedir.

Verinin Elde Edilmesi

Verilerin elde edilmesi asamasinda, Amerika Birlesik Devletleri'nde bulunan ORNL DAAC'nin (Oak Ridge
National Laboratory Distributed Active Archive Centre) veri merkezi arsivinden yararlaniimistir, https://
daacmodis.ornl.gov/cgi-bin/MODIS/GLBVIZ_1_Glb/modis_subset_order_global_col5.pl

Verinin Diizenlenmesi

Veriler, Gizerinde excel programini kullanarak calisilabilecek sekilde alt alta hizalanmistir. Verilerin diizen-
lemesi asamasinda Visual Studio ortaminda Ci# dili ile gelistirdigimiz kodlar uygulanmustir. Verileri diizen-
leme kodlarina web sitesi icerisinde yer verilmistir. NDVI degerlerini alt alta siralayabilmek adina bir bu-
ton yerlestirilmistir.

Gerekli islemlerin yapilabilmesi icin “Verilslemleri” isminde yazmis oldugumuz class icerisindeki metot-
lar kullanilarak, verileri okumak, verileri alt alta siralamak ve verileri yeni haliyle baska bir dosyaya kaydet-
mek hedeflenmistir. Sekil1'de veri islemleri kodlar bulunmaktadir.

public class VeriIslemleri

{
public static string[] DosyaOku(string dosyaYolu)
{
return File.ReadAlllLines(dosyaYolu);
¥

public static List<string> IslemYap(string dosyalcerigi)

{

List<string> sonuclar = new List<string>();

string[] satirlar = dosyaIcerigi.Split(new string[] {
Environment.NewLine }, StringSplitOptions.RemoveEmptyEntries);
foreach (string satir in satirlar)

{
sonuclar.AddRange(satir.Split(',"));
}
return sonuclar;
¥
public static void DosyaYaz(string dosyaYolu, IEnumerable<string>
sonuclar)
{
File.WriteAlllLines(dosyaYolu, sonuclar);
¥
¥

Sekil 1. Veri islemleri Kodlari
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Convert buttonuna tiklanmasi durumunda IslemYap Metodu araciligiyla verilerin virgiile kadar ayrilmasi
ve alt alta siralanmasi gergeklestirilmistir. Convert buttonuna ise asagidaki kodlarin yazilmasi gerekmek-
tedir. Sekil 2'de verileri donustirme kodlarina yer verilmistir.

protected void btnConvert_Click(object sender, EventArgs e)

{

string satirlar = txtInput.Text;

List<string> degerler = VeriIslemleri.IslemYap(satirlar);

txtOutpbut.Text = String.Join(Environment.NewLine,
degerler.ToArray());

Sekil 2. Veri Dondstiirme Kodlari

Eksik Verilerin Tamamlanmasi

NDVI dl¢timlerini yapan MODIS sistemi tizerindeki TERRA Uydusu ile hava kosullarinin k&t olmasi, bu-
lutluluk durumunda gerekli dlctimler gerceklestirilememis, gézlem yapilamamistir ve uydu tarafindan
dlciimlenemeyen bu degerler bizlere F deger olarak iletilmistir. Ozellikle kis aylaninda havanin bulutlu
olmasi durumunda 8lciimi yapan uydu diinyanin yiizeyini bulutlardan, sisten ya da diger hava durum-
larindan dolayi goriintiileyemediginden dolayi veriler F olarak kaydedilmis ve dolayisiyla herhangi bir 6l-
¢iim yapilamamistir. Bu eksik verilerin tamamlanmasi icin IBM tarafindan gelistirilmis olan IBM SPSS Sta-
tistics Data Editor Programi kullanilmistir. SPSS Statistics Programi eksik verileri elde ederken o stitunda
yer alan diger verileri g6z 6nlinde bulundurarak bu islemi yapmistir. Eksik kalan zamanlardaki verileri tes-
pit edip bu verilerin tek tek SPSS programina alinmasi ve bu eksik verilerin tamamlanmasi islemi “Lineer
Interpolasyon” ydntemi ile gerceklestirilmistir.

Normalize Bitki Ortiisii indeksi

NDVI degerlerini belirlemek icin gorinir bant (VIS, Band I; Ch1) ve yakin kizildtesi bandi (NIR, Band2;
Ch2) kullanilir ve NDVI degerleri asagidaki gibi verilen standart formiile gore hesaplanir, (Aslan vd., 2004).

IR - VIS, CH2 - CHI
NDVI (N ) ( ) M)
(NIR + VIS) (CH2 + CHI)

(1) Esitliginde yer alan degerlere dayali olarak NDVI sinif degerleri ve iliskili ylizey karakteristikleribelirlen-
mistir, (Aslan vd., 2004)
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Tablo 1. NDVI Sinif Degerleri ve Yiizey Karakteristikleri

NDVI Yiizey Karakteristikleri Sinif Numarasi
0,01 - 0,05 Kentsel alan, yari ¢ol 1
0,05-0,15 Kentlesmis alan, kuru toprak, kil ylzeyi 2
0,15 -0,25 Nemli toprak, gecis bolgesi, ciplak toprak,daha az bitki ortiist 3
0,25 -0,35 Orman, acik otlak 4
0,35 -045 Orman, ciftlik arazileri 5

>0,45 Yagmur alan yogun bitki orttsu 6

Bu arastirmada NDVI degerlerinin mevsimsel ve yillik degisimlerinde Tablo 1'de verilen siniflandirma de-
gerleri g6zoniine alinmaktadir.

NDVI Verilerinin istatistiksel Analizi

SPSS Programi kullanilarak Linear interpolasyon yéntemiyle tamamlamis oldugumuz veriler excel prog-
raminda her yil icin ayri ayn diizenlenmistir. Onbeser glnlik her bir veri grubunun ortalama degerleri
ile caligilmistir.

Zaman serileri dlizenli zaman araliklarinda 6lgtiimlenen degerlerden olusmaktadir. Bu arastirma calisma-
sinda NDVI Zaman Serisi Analizi ile calisiimigtir. MODIS sisteminden elde edilen ondalikli degerlerin yil
ve mevsim kriterleri g6z 6niinde bulundurularak degisim degerleri gosterilmistir. Yillara gore mevsimsel
bazli olarak ilkbahar mevsimi icin egilim cizgisi eklenmistir. Egilim cizgisi denklemi y=0,0042x + 0,4166
seklinde olup r? degeri de 0,31 olarak hesaplanmistir. R? degerinin karekoki olan r degeri, Pearson Ko-
relasyon Katsay|5|(ili§ki Katsayisi), -1 ile 1 arasinda degerler almaktadir. Bu boliimde, Pearson Korelasyon
Katsayisi 0,56 olarak hesaplanmistir. 2005 yilindan itibaren NDVI degerlerinde zamanla artis, saptanmistir.

NDVI Degigimi y = 0,0042x + 0,4166

0,6
R*=0,3105

0,5

0,4
0,3
0,2
0,1

0

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
—Wlntﬂr N Spring Summer Autumn ssDogrusal (Spring)

-

-

-

Sekil 3. NDVI degerlerinin bdlgesey ortalama olarak yillik degisimi
Kandilli ve civari (1 Eyliil 2005- 1 Ekim 2016).

NDVI degerleri Sekil 3'te gosterilmis, kis mevsiminde 0,3 ila ilkbahar mevsiminde 0,5 arasinda degismek-
tedir. saptanmis olup Sekil 3'te gosterilmistir. Alpha, gliven seviyesi 0,05 — 0,10 olarak saptanmistir. En
yuksek deger 2012 yili ilkbahar mevsiminde (sehir ormani) en disuik deger ise 2006 yili kis mevsiminde
(acik otlak) kaydedilmistir.
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istatistiksel Analiz

Veri setleri histogram grafigiyle de gosterilmistir. Guruplandiriimsi veriler, SPSS programi kullanilarak His-
togram seklinde gésterilmistir, Sekil 4. Oncelikle her bir yilin NDVI ortalamalar SPSS ortamina aktarilmis-
tir ardindan bu veriler lizerinden “Graphs Legacy Dialogs Histogram” alt men(su kullanilarak Histogram
olusturulmustur.

4 Mean = 40
Std. Dev. = 014
N="11

Frequency

e

36 37 38 a9 40 A 42
NDVI

Sekil 4. NDVI Frekans Histogrami, Kandilli Bolgesi

Verilerin ortalama degerlerinin inceleme déneminde énemli bir bolimiinin sehir ormani sinifi &zelligi
tasidigi vurgulanabilir. NDVI degerlerinin standart sapmasi 0,014 olup dagilim fonksiyonu normal dagi-
limdan farkl olarak negatif carpiklik gdstermektedir.

Tablo 2. NDVI Degerleri istatistiksel Biiyiikliikleri (2006-2016, Kandilli BéIgesi)

N Minimum Maksimum Ortanca Standard sapma
2006 49 0,05 0,46 0,363 0,096
2007 47 0,27 0,48 0,392 0,047
2008 47 0,27 049 0,393 0,056
2009 47 0,32 045 0,401 0,034
2010 47 0,29 0,51 0411 0,057
2011 47 0,3 047 0,391 0,051
2012 47 0,31 0,6 0,403 0,067
2013 47 0,31 0,46 0,388 0,040
2014 47 0,08 0,55 0,402 0,087
2015 43 0,26 0,62 0,416 0,085
2016 43 0,11 0,49 0,409 0,081
Ortalama 46,455 0,234 0,507 0,397 0,064

Tablo2'de Kandilli Bolgesi icin NDVI degerleri istatistiksel buytkliikleri 2006 ve 2016 yili araligi icin tanim-
layici istatistik bilgileri gosterilmistir.
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Median degerleri 2006 yilindan 2016 yilina dogru siralanmistir. Ortanca degerleri 2006 yilindan 2016 yi-
lina dogru azalma ve artma egilimleri gézlenmis olup, mevsimsel sartlarinin degismesi sonucunda yine
artislar izlenmistir.

2. SONUC

NDVI degerlerinin elde edilmesi asamasinda MODIS sistemi tizerinde yer alan Terra Uydusu kullanilmistir.
Uzaktan Algilama genel olarak, farkl dalga boyundaki mor Gtesi isinlar ile mikrodalga isinlari arasindaki
havadan ve uzaydan cisimlerin 6zelliklerini kaydetme ve inceleme teknigi olarak tanimlanir. Bu dlgciimler
yapilirken elektromanyetik spektrumda bitki ortiisti indeksi degisimi konumsal ve yil bazinda 6lctilmek-
tedir. Uzaktan algilayicilar, yani sensorler diinya yuzeyi ile etkilesim icinde bulunan elektromanyetik 1s1-
nini 8lgmektedirler. Elektromanyetik 1sina her maddenin davranisi farkli oldugu icin elekromanyetik isinin
yonu, yogunlugu, dalga boyu icerigi ve kutuplasmasi degisik olabilir. Uydu Merkezi veri talep kisminda gi-
rilmis olan araliktaki veriler, mail yoluyla saglanmis olup bu verilerin izerinden istatistiksel analiz ¢alisma-
lar gergeklestirilmistir. Veri setinde, hava kosullarinin bulutlu olmasi sonucunda 6l¢limlenemeyen veriler
de bulunmaktadir. Olciimii eksik olan veriler icin SPSS istatistik programi kullanilarak veri tamamlama is-
lemi Linear Interpolation yontemi yardimi ile yapilmistir. Bu calismada, Visual Studio, SQL Management
Studio, MATLAB, Excel ve IBM SPSS Editor programlari kullanilmistir. Mevsimsel degisime gére NDVI de-
gerleri 0,055 ila 0,624 degerleri arasinda degismektedir. En yiksek deger 2012 yili ilkbahar mevsiminde
g6zlenmistir. 2010 ve 2015 yili ortalamalan diger yillara nazaran daha yiiksektir. 2006 yili en diisiik orta-
lama deger g6zlenmistir. Genel olarak, 2006 yilindan 2016 yilina dogru aylik ve mevsimsel analizlere da-
yali olarak NDVI degerlerinde artis sézkonusudur. NDVI degerlerinin standart sapmasi 0,014 olup dagi-
lim fonksiyonu normal dagilimdan farkli olarak negatif carpiklik gostermektedir.
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Ozet

Bu tez ¢alismasinin amaci, kan ihtiyaci olan hasta ve saglik kuruluslarinin kan géndilliisii olan donérler ile ara-
larindaki haberlesmeyi bulut sunucular tizerinden saglamaktir. En dogru ve hizli sekilde géniilliilerin paylastigi
onctil bilgiler dogrultusunda onlar yénlendirmektir. Uygulamanin bazi kisimlari hali hazirda (irtin olarak uygu-
lama marketlerinde bulunmakta. Donér ve ihtiyag sahiplerini eslestiren mekanizmalar ve géniilliiyti tesvik eden
oyunlastirmalar mevcut. Bu proje kapsaminda temel olarak géndilliiden miimkiin oldukga bilgi edinilmeye calis-
mak ve badis sonrasi takibinin yapilmasi da bir o kadar géniillii motivasyonu icin nemlidir. Bu iki odak noktasi
uygulamamizi benzer uygulamalardan farkli kilmaktadir.

Uygulamanin gelistirmesinde en giincel 6n ytiz teknolojisi AngularJS ve en bilinen ve giivenli backend teknolo-
jisi java programlama dili kullaniimistir. Data yénetimi ise hem kullanimi kolay hemde gliglii olan MySQL da-
tabase sunucusu kullanilmistir. Uygulama ¢atisi olarak y6netimi kolay ve zengin modiilii ile SPRING kullanild.

Anahtar Kelimeler: Kan paylasimi, Donér, Kan badisi, AngularJS, MySQL, Java ,SPRING.

DESIGN AND IMPLEMENTATION OF THE PIONEER-BASED BLOOD SHARING SYSTEM

Abstract

The purpose of this thesis is to provide communication between donors who are blood donors of patients and
health institutions who need blood through cloud servers. Directing them in the most accurate and fast way in
the direction of the information that is shared by the volunteers.
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Some parts of the application are already present in the application markets as products. There are mechanisms
to match the donor and the needy and volunteering games. Under the scope of this project, it is important for the
volunteer to get as much information as possible and to follow up the donation for voluntary motivation. These
two focal points make our application different from similar applications.

The development of the application uses the most up-to-date front-end technology, AngularJS, and the well-
known and trusted backend technology java programming language. Data management is based on MySQL
database server which is easy to use and powerful. SPRING is used as the management framework and it is rich
and easy to manage.

Keywords: Blood Share, Donor, AngularJs, MySQL, Java.

1. GIRiS

GUnumuzde bircok hastane acil kan Unitesi ihtiyaci duymaktadir. Bu ihtiyaci karsilamak icin kan banka-
lar bulunmaktadir. Afet ,yangin gibi acil durumlar disinda ¢cogu hastane biinyesinde kan ihtiyacini karsi-
layacak kadar stok bulundurmakta ve temin edebilecek ekipmanlara sahiptir. Her ne kadar yeterli nlem
alinsa da kanin taginmasi , korunmasi ve muhafaza edilmesi oldukca maliyetli ve erisilmesi zordur. Bu du-
rum bir cok hastayi hayati boyutta etkilemektedir.Bu durumda 6nem arz eden konu kan bagisi yapacak
gonullilerdir. Clinkl bu déngi gondilliiler olmadan saglanmasi cok zordur.

GOnullu olan kisiler icin de bazi kosullar bulunmaktadir. Clinkii Kan bagisi yapacak kisinin saghgi ve ka-
nin nakil edilecegi hastanin korunmasi acisindan kriterlerin konulmasi cok dnemlidir. Bu kriterlerden ba-
zilan asagidaki gibidir.

7

,’ i

Sekil 1. Kan Verme
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1.1 Kan Verecek Kisilerde Aranan Temel Kritlerler

Kan vermek icin gonillli olan kisilerde aranan temel olarak kriterler baglica sunlardir. Genel saglik durumu,yas,
kan basinci ,nabiz atis sayisi, viicut agirhidi kan hastaligi ya da organ hastaligi bilgileri. Bu bilgilerin isten-
mesinin temel sebebi ise goniillilerin daha en basindan kan bagisi yapip yapamiyor olduklarinin bilgisini
ogrenmektir. HIV,Hepatit B,Hepatit A pozitif olanlar hicbir zaman kan bagisi yapamazlar. Ayrica kan trans-
flizyonu yapmis, ya da tehlikeli agirn kan kaybina yol agabilecek ameliyat gecirmis kisiler de kan bagisi ya-
pamazlar. Ek olarak kullanilan ilaglarin bilgisi de paylasilmasi bagis islemleri icin hayatidir.

1.2 Amag

GOnullu olarak kan verecek kisileri kar amaci glitmeyen kurum ve kuruluslar ya da bireyler ile iletisimini
saglayip iletisimi saglamaktir. Ozellikle ilk kan verme durumunda goniillii icin zordur. Bu kisimda da etkisi
23-5% dilimle 2.sirada dneme sahip mobil uygulamalar ve medya araclar 6nem kazanmaktadir. Ozellikle
kan bagisi basariyla verdikten sonra alinan olumlu geribildirim biciminde s6zel ikna, ayni zamanda kendi
kendine etkinligi artirabilir. Erkek bagiscilarin kadin bagiscilara gére daha motive oldugunu gdsteren ¢a-
lismalar mevcut. Bunun yani sira kan bagisi bulunma olasilig en yiiksek kisiyi tahmin etmenin tam ola-
rak glivenilir bir yolu olmadigi aragtirmalar vardir. Bu uygulama bazinda belirlenen kriterler ile en iyi sira-
lamayi belirleyip eslesme ve iletisimi artirarak ¢oziim Gretmektedir.

Yapacagimiz uygulamada erigsimi hizli olmasi ve yayilimi kolay olmasi ayrica hiz kazandiracaktir. Bu islem-
ler dahilinde gondlli kisilerin kan verebilmesi icin gerekli sartlari ve islemleri gerceklestirilir. Bu sisteme
yardimci olmak amaci ile kisiler kriterlerin bazilarinin kontroltinii kendileri yapabilirler. Saglik durumu, tan-
siyon gibi degiskenleri 6lclimleyip kan verebilmek icin gerekli baz kriterleri kendileri gézlemleyebilirler.
Bunun icin gelistirilmis bazi uygulamalar gondillilere saglik durumlari ile ilgili bilgileri gstermektedir. Bu
¢alisma kapsaminda uygulamamizi gelistirirken dondrlerden bu erisebilmesi kolay bilgileri alip saglik go-
revlilerin hizla degerlendirmesi firsatini yakalamis olacagiz.

Saglk durumu kan vermeye uygun olan adaylarin hastane ile iletisimi, ihtiya¢ sahiplerine ulasma konu-
sundaki sikintilari ¢c6zmek amaci ile bazi uygulama ¢éziimleri de mevcut.

2. YENIi GELiSTIiRIMENIN DIGER UYGULAMALARDAN FARKI

Literatiir sistemlerin ortak 6zelligi kan arayan ve gondilli olan kisileri eslestirmesidir. Ek olarak kullaniciyi
motive eden aciliyet sekillerini belirtme ve buna gore siralama ya da kan verdikce puan toplama gibi yon-
temlere basvurulmustur. Uygulama kapsaminda yapmis oldugumuz sistemin en 6nemli farki donor hak-
kinda daha fazla bilgi edinerek hentiiz saglik kurulusuna dahi gitmeden uygunlugunu belirleyip ona gére
bir siralamaya konmasidir. Mimkuin oldugu kadar hizli ve dogru bagdis yapilmasini saglamaktir.

Kan verecek kisilerin kendileri bazi parametreleri gézlemleyerek kan verme kosullarina ne kadar uygun ol-
duklarini belirleyebilirler. Anlik saglik durumlarini takip edebilirler ve konum bilgilerini paylasabilirler. Yor-
gunluk, halsizlik, aclik, tokluk ve kan sekeri gibi durumlarini lciimleyerek cihazlar yardimi ile uygulama
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Uizerinden giris yapabilirler. Kuruma iletilen bu degerler listelenip uygun gonulli siralamasi olusturulabi-
lir. Onciil bilgi tabanl kan paylasim sistemi ayrintili olarak su sekilde calismaktadir.

3. UYGULAMA DETAYI

3.1 Uygulamaya Giris ve Kayit Olma

Bu sayfada kullanici bilgilerinin sisteme kayit edilmesi ve profil bilgilerinin olusturulmasi saglanir Sekil 8.
Sisteme kayit olan kullanicilar bu bilgiler ile sisteme giris yapabilirler. Sistemde dondr ve kan ihtiyaci olan
kisiler olmak Uizere iki ana kullanici tipi bulunmaktadir.

Login Register
Username Name:
& | fayfun1234 2 tayfun
Password Last Name:
a e 2 ek

Gonder Username:

2 tayfunt234

P4 tayfuncelikinfo@gmail.com

Password:

=3

Confirm password:

=

Sekil 8. Kayrt Olma Ve Giris Ekrani
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3.2 Hasta Listesi

A ANASAYFA

€® DONOR LISTESI

le= HASTA LISTESI

23 ESLESEN HASTA 2
L2 BULUNAN DONOR 2

& PROFIL

4% KULLANICILAR

@ CIKIS YAP

Sekil 9. Hasta Listesi Sayfasi

Sisteme giris yaptiktan sonra kan ihtiyaci olan kisileri goriintileyebilmek icin “Hasta Listesi” Sekil 9'daki
sayfaya yonlendirilmektedir. Bu sayfadan sistem Uizerinde olusturulmus kayith tim kan ihtiya¢ sahiple-
rini gorebiliriz.

“Kayit olustur” butonuna tiklayarak bir veya birden fazla kayit olusturabiliriz. Olusturmus oldugumuz ka-
yitlarin en sonunda yer alan aksiyon bdlimiinde mavi ile gosterilen gtincelleme fonksiyonu ve kirmizi ile
gosterilen silme fonksiyonu gériinmekte ama uygulama bazinda olusturmadigimiz kayitlarda bu fonk-
siyonlar gorinmemektedir. Yani herkes kendi olusturdugu kayitlar gtincelleme ve silme yetkisine sahip-
tir. Tablonun solunda yer alan kutucuda tiklayarak Tekli veya coklu secimler yaparak silme islemi gercek-
lestirebiliriz.
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3.3 Hasta Kaydi Olusturma
o x - T—
& C Y | @ localhost:8080/#!/private/createEvent

- Hasta/Hastane Bilgisi
Hasta / Hasta Yakini / Doktor

2  Deniz Dursun
Kan ihtiyac Baslangic Tarihi
2 2016-12-27 04:20
Kan ihtiyaci Bitis Tarihi
B 2017-06-14 09:45
Hastane Lokasyonu
Konum Bilgisi Al
Q 524722
55.572452
Kan Grubu

¥ B_POZ v
-
Geri

Sekil 10. Hasta Kaydi Olusturma

Sekil 10da bir 6nceki sayfada kayit olusturma secenegi tiklandiginda yukaridaki gosterilen ekran acil-
maktadir. Bu alanlar hasta ya da saglik gorevlileri hakkinda detayl bilgilerin olusturuldugu kisimdir. Yan-
lis ya da hatali bilgi girisi hem sisteme hem de hastaya olumsuz etki gosterecegi icin 6zen gosterilmelidir.

3.4 Hasta /Hastane Bilgisi

Bu alana kaydi acan hasta ise hastanin adi soy adi, hasta yakini ise kendi ad ve soy adini yazmasi gerek-
mektedir. Clinku iletisime gecildiginde bu kaydi acan kisi ile iletisime gecilecektir. Bireysel kullanimin di-
sinda 6zel ya da kurumsal saglik kuruluslarinda calisan saglik calisanlari bu kaydi olusturuyor ise kendileri
ile iletisime gecmeleri gerektiginden saglik gorevlisinin bilgilerinin girilmesi gerekmektedir.

3.5 Kan ihtiya¢ takvimi

Belirttigimiz baslangig tarihinde listeye eklenip belirttigimiz bitis tarihinde listeden kaldirilacaktir. Bu ayni
zamanda gereksiz ve takibi yapilamayan kayitlarin da 6niine gecebilecek oldukca faydal bir sistemdir. is-
tenildigi zaman bitis tarihini glincelleyerek tekrar aktiflestirebilir ya da yeni bir kayit olusturabiliriz. Bu da
her defasinda yeni kayit olusturmak zorunda kalmayiz.
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3.6 Hastane Konumu Bilgisi

&« C 1} | ® localhost:8080/#!/private/createDonor @
http://localhost:8080 sunu yapmak istiyor:
Q@ Konumunuzu bilme

—
Iz Engell
— zin ver ngelle

Hastane Lokasyonu

Konum Bilgisi Al

Q

Sekil 14. Yetki Almak icin Acilan Popup Yapis

Dordiincii alan olan konum alani igin herhangi bir saglik kurulusu ya da Kizilay gibi kan toplama merkez-
leri belirtilebilir. "Konum Bilgisi Al’butonuna basildiginda ip {izerinden konum bilgisi elde edilir. iki koor-
dinat arasindaki uzaklik hesaplamasini asagidaki formiil (1) e gore hesaplama yapilmistir.

_ A, — A
d = 27 arcsin sin2 (w) + COS(le) COS((PZ) sin? (_2 - 1) (1)

3.7 Kan Grubu

Kan Grubu

® | B_POZ v

SIFIR_NEG
J) SIFIR_POZ Yarat
A_NEG

A_POZ
B_NEG
AB_NEG
AB_POZ

Sekil 20. Kan Grubu

Besinci alanda ise (Sekil 20) hastanin kan gurubu ya da saglik gérevlisinin hangi kan grubuna ihtiyaci varsa
o grup bilgisi girilmelidir. Kan grubu bilgisi tek secenek secilmelidir. Birden fazla kan grubunu secilemez.
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3.8 Eslesen Donor

Belirttigimiz kriterlere gore olusturdugumuz hasta kaydina uygun eslesen dondr bulunmakta ise “Donér
Listesi” sayfasinda bulunan dondr kayitlar arasindan sol acilir mentideki “Bulunan Dondér” sekmesinin ya-
ninda gorilecektir. Bulunan Dondr sayfasina gidildiginde en son olusturulan hasta kaydi degerlendirile-
cek sekilde eslestigi dondr listesi asagisinda goriintiilenebilecektir.

ANASAYFA

111 Kayit Bulundu Zvenile
P Donor Listesi DESTE

AB_NEG

Ie= Hasta Listesi Haritaya Git => X:41.0768754- v: 28 980048600000003

START DATE :0212/2017
END DATE : 31/12/2017

X1 Eglegen Hasta -0

Hasta/Doktorun aradigi donor eslesmeleri

D Donor ismi Konum Kan Grubu Olusturma Tarihi

1 Ahmet Demir haritaya qgit AB_MNEG 2017-12-02
X.41.0769534- Y. 25.8800081

Sekil 21. Eslesme Olan (Bulunan) Donér Sayfasi

3.9 Donor Listeleri

Sistem Uzerinden kullanicilarin nasil hasta kaydi olusturduklarini ve ihtiya¢ duyulan kan grubuna gore
nasil donor eslesmesi takibi yapildigini gordik. Hicbir rol kisitlamasi olmadan bu kullanicilar ayni sekilde
dondr kaydi olusturup birer gonulll olabilirler.

Sekil 20'de sag acilir meniiden “Dondr Listesi” secildiginde asagidaki gibi donor kayitlar listelenmektedir.
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Donér Listesi

3 /2 Kayit Bulundu Zrvenile

ID  isim Konum Kan Grubu Hastaliklar Var mi Ameliyat Gegirmis Son Kan Veris Tarihi Eylem

1 Ahmet Demir Haritaya Git ABrh- test false 08122017
¥:41.0769534
- 28.GE00061

2 Tolga Celik Haritaya Git ABrh+ TEST false 09/12/2017
X
-1

ABrh+ true 15122017

3 Tayfun Celik t
3899555995
5799633

Sekil 22. Donor Listesi Sayfasi

Listede gorildugi tzere Sekil 21'de gonulll kisilerin isimleri, bulunduklari konumun kordinatlari, sahip
olduklan kan gruplari, daha 6nce gecirdikleri ya da halen devam eden hastaliklari, ameliyat gecirip ge-
cirmedikleri ve son olarak da en son ne zaman kan verdikleri bilgileri listelenmektedir. Bu bilgiler isiginda
hasta yakini ya da saglik gorevlileri hicbir hasta kaydi olusturmadan dahi bu sayfadan kayitlari inceleye-
rek uygun donoriin bulunup bulunmadigi bilgisi edinebilirler.

3.10 Dondr Kaydi Olusturma

Sekil 21'de dondr listesi sayfasinda bulunan “Donér Ekle” butonunu tiklanir. Dondre bu sayfada (Sekil 22-
sekil 23) birtakim sorular sorulur. Bu bilgiler hasta kaydi olusturan hasta yakini ya da saglik gorevlisi tara-
findan goruntilenebilecek bir formdur. Buna gore uygunluk durumu siralamasi yapilacaktir. Bu asamada
alinan temel bilgiler olan isim, yas, kan basinci, kilo, son kan verme tarihi, donér bulundugu konum, has-
taliklar ve detaylar ile uygula bazinda tutulacak ilgili saglik gorevlileri ya da yetkili kisilere degerlendiril-
mesi icin sunulacaktir. Yapilmis olan calismalarda soru sorma seklinin, kisinin din ve toplum yapisinin da
onemli oldugu gozlemlenmistir [49,50]. Bundan dolayi hastalik ya da hastalik siiphesi olup olmadigini
en kisa ve mumkiin oldukga korkutucu olmadan sorulmasi gerekmektedir. Bu boliimde soruyu genel ve
anlasilir tutmaya calisilmistir.
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Donor Bilgisi

isim
;e 2 | Tayfun Celik
g N o Yas
% Donér Listesi
Q| 23
|== Hasta Listesi Kan Basinci
@ 55
KT Eglegen Hasta - Kilo
Q

£% Bulunan Donor - Son Kan Veris Tarihi
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4. KULLANILAN TEKNOLOJILER

Uygulamanin arka taraf kodu java programlama dili ile yazilacak olup web servis yazilarak POST, GET, PUT,
DELETE methodlari ile query islemleri yapilacaktir. On yiiz kodu AngularJS , HTML, CSS ile tasarlanacaktir.
Database islemleride MySQL kullanilarak gerceklestirecektir.

4.1 MVC Kullanimi

MVC TASARIM DESENI

Request
ilstek)

VIEW

Response
(Yanit)

Sekil 27. MVC Tasarim Deseni

Model,view ,controller olmak tizere 3 yapiya ayrilir (Sekil 27). Bu yapilar yazilim yapilarini esnek ve oku-
nabilir olabilmesi icin kullanilan bir modeldir.

4.2 Java Programlama Dili

Bu uygulama icin kullanilacak dil javadir. Java obje tabanli bir programlama dili olup enterpise uygulamalar
gelistirirken development stirecinde kolaylik ve giivenlik saglayan en cok kullanilan programlama dilidir.

4.3 Web Uygulama Arsivleri (Web Application Archives)

WebSene

Package ’ =

Html pages
ISP Pages
Servlets

Resources
Source file

web.xml

Sekil 30. WAR Dosyasi
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Web istemcileri Web uygulamasi arsivlerinde paketlenmistir. Web bilesenlerine ek olarak, bir web uygu-
lamasi arsivi genelde asagidakiler de dahil olmak tizere diger dosyalari icerir.

4.4 ORM

Object Relational Mapping , Java objeleri ile iliskisel veritabani (MySQL,ORACLE..) arasindaki baglantiyi ve
yonetimi saglayan bir tekniktir. Mapping kelime anlami olarak “eslestirme” anlamina gelmektedir. Class
olarak java tarafinda olusturulan objeleri database tarafinda her bir class icin bir tablo olusturulur ve tab-
lonun kolonlari class (sinif) yapisinda yer alan field alanlarina karsilik gelecek sekilde olusur.

4.5 Hibernate

JPA'nin bir implementasyonu olan hibernate gelistiricilere biyik kolayliklar saglamaktadir. Transaction
yonetimi basta olmak Uizere tiim database islemlerini framework yardimi ile gelistiriciden container y6-
netimine birakmasi olduk¢a zaman kazandirici ve glivenlidir.

4.6 MySQL Database

MySQL ,ORACLE Uriind olan bir database sunucusudur. Uygulamadaki faydasi iliskisel database olmasidir.
Bu 6zellik sayesinde 1-1 (@onetoone), 1-n ( @onetomany ), n-n ( @manytomany ) iliskilerini kullanip da-
tabase yonetimini daha kolay yapabiliriz. Bu uygulama icin tablolar arasinda veri erisimine olanak saglar
ve takibi kolaylastirir. Gereksiz tablo olusturma ve data yiiklemesi yapmamizin 6niine geger.

4.7 Spring Mimarisi

Spring icerinde bircok teknoloji ile tek cati altina toplayip yonetimini tek elden yapan bir container dir.
Bu yapi entegre etmek istedigimiz biitiin uygulama tirlerini en hizli ve kolay yoldan gelistirmeye olanak
saglar. Bulut ,mobil, tasarim, backend gibi bircok destedi icerisinde barindirir. Uygulama gelistirme kis-
minda Spring 4 ve Java 8 ile gelen Spring Boot modiiltini kullanmaktayiz.

4.8 On Yiiz Tasarimi

Proje kapsaminda kullanilan teknolojiler HTML , AngularJS ,TypeScript olan glincel 6n ytiiz tasarim tekno-
lojileridir. Acik kaynakli olmasi ve Microsoft tarafindan desteklenmesi kullanim oranini da artirmaktadir.
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4.9 Maven Build

[ Project Explorer 52 B[E] & ¥ = 8 [ spring-boot-mysql-springdatsipa-hibemate/pom.xml 52
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iy Overview Overiding managed version 2.6 for jackson-datatype-hibernated

Artifact ~ Project
> A JAX-WS Web Services
> &% Java Resources Group Id: netgloo Name: bloods]
» B JavaScript Resources ArtifactId:  » spring-boot-mysql-springdatajpa-hibernate URL:
» (5 Deployed Resources —
> B sic Version: 0.0.1-SNAPSHOT Description: Use Spring Data JPA + Hiberne
» [ target Packaging: | war hd

= uploadingdir

Jv pomaml ~ Parent oo

¥ rezdme.md -

Groupld:  » org.springframewerk.boot

Artifactld:  * spring-boot-starter-parent
Version: + 13.5.RELEASE
Relative Path:

—— Inception:

<> project.build.sourceEncading : UTF-8 Create..| * Organization
<> start-class : netgloo.Application

Remove| ¥ SCM
Overview | Dependencies| Dependency Hierarchy | Effective POM | pom.xml

E B Console 52
Sekil 41. Maven POM.xml

POM (Project Object Model) maven projelerinde kullanilmakta olup “Proje Nesne Modeli” olarak adlandi-
rilir. POM , XML teknolojisi Gzerinden calismaktadir. Maven tarafindan derlenen projenin kullandidi proje
ve yapilandirma detaylar hakkinda bilgileri icerir.

4.10 Web Servisler

Web Servislerin hizmet protokolt HTTP dir. Gelistirildikleri dil ve platform bagimliigi olmadid icin farkh
sistemler arasinda veri aligverisini oldukga kolaylastinr. Temel olarak SOAP ve REST olmak Uzere iki web ser-
vis yapisi bulunmaktadir. XML/JSON isaretleme dilleri ile veri transferi hizl bir sekilde gerceklesmektedir.

4.10.1 SOAP Web Servisi

SOAP (Simple Object Access Protocol) servisleri haberlesme yontemi TCP protokolii lizerinden gercek-
lestirilir. SOAP web servisi XML tabanl mesajlasma yapilan bir servis protokoltidiir[32]. Web teknolojisi
lUzerinden fonksiyonlari kullanmak icin gelistirilmis bir XML teknolojisini kullanan sistem toplulugudur.

K1)Client KZ) SOAP Server \

Request

[ &=

q

\ Web/AP Servy web/AP Server j

Sekil 43. SOAP Web Servisi
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Bir SOAP yapi 6rnegi kod olarak ve sekil olarak asagida goriinmektedir. Temel olarak header (baslik) ,Body
(iletilecek veri yapisi ), Fault (hata yapisi) t¢ kisimdan olusmaktadir.
4.10.2 Rest Servis

GUnimuz web dinyasi icinde oldukca yaygin olarak kullanilan bir web servis metodudur. Kullanimi ba-
sit ve esnek olmasinin yani sira fonksiyonel 6zelliklerinin de zengin olmasi kullaniima oranini artirmistir.
Bu metodun ¢ikmasinin temel sebeplerinin basinda HTTP protokoli Gzerinden oldukga hizli ve kolay bi-
¢imde sagliyor olmasidir. Diper SOAP ve RPC gibi karmasik yapiya sahip degildir. Bundan dolay1 daha es-
nek bir kullanim sunmaktadir. Yazilim gelistirici kendi belirledigi standartlar ile gelistirme yonetimini belir.

customer internal system
#_

internet processing
SOAP / HTTP S

database

Sekil 45. Rest Web Servisi

-
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4.11 Web Servis Hata Kodlari

Hangi olasi yanitlarin misteriye gdnderilebilecegine acikga belirtilmelidir. Alinan talep lizerine, HTTP ya-
nitlarin bes kategorisini tanimlar.

Tablo 1. Http Hata Kodlari

Hata Kodu Http Methodu Aciklamasi
200 GET istek Basarili,istek génderildi
201 GET,PUT Olusturuldu(yoksa olustu varsa gtincellendi)
204 GET,PUT ,DELETE icerik yok (istek basarili,responce body bos)
400 Tum Method Hatali icerik(Bad Responce)
401 Tum Method Yetki hatasi (Unauthorized)
Yetki alinmasi gerekir.
404 Tum Method Bulunamadi (Not found)
405 Tum Method Methoda izin verilemedi(Method not allowed)
500 Tim Method Sistem Hatasl (internal System Error)
Beklenmedik server tarafinda olusan hata.
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5. SONUC

Bu calismada acil kan ihtiyaci bulunan kisiler (hasta, hasta yakini, doktor) istedigi yerden kan arayisi yapa-
bilecegi ve ayni sekilde gonilli olan kisilerin de istedikleri anda istedikleri yerden goniillii olarak kayit olup
destek olabilecekleri bir sistem yapmis olduk. Bu sistem ayrica karsilikli ihtiyag sahiplerinin gontilli olan ki-
silere ulasmasi firsatini sunmakta. Bunlarin disinda gondlliler icin en son kan verme tarih bilgileri sisteme
kayit edildigi icin henliz kan vermeye fiziksel olarak hazir olup olmadiklari bilgisine de erisebileceklerdir.

Ayni sekilde goniilli olma formu doldurduktan sonra saglik gorevlisi tarafindan uyarilma durumlarinda
yine ayni sekilde kan bagisi yapmaya uygunluklar konusunda saglikli ve dogru bilgi edinmis olabilecek-
lerdir. Burada saglik kurumlari ile entegre sekilde ¢alismasi sistemin glvenirliligini, dogrulugunu ve kul-
lanilabilirligini artiracaktir.

Teknik olarak katkilari ise su sekildedir. Mikro servisler yardimi ve bulut bilisim kullanarak bir uygulamanin
ne kadar esnek ve hizli oldugunu gérebilmekteyiz. Glincel teknolojileri kullanmis olmak da ayrica glincel
teknolojik cihazlar ile uyum icinde calismasinda buyuk bir katki saglamaktadir.

Guvenilir programlama dili kullanmis olmak da uygulamanin herhangi bir kétii amacli saldirganlar icinde
caydirici olacaktir. Projenin geleceginde hem performans hem tasarim konusunda gelistirilmesi ve fonk-
siyonel 6zellikler eklenmesi hedeflenmektedir.
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Abstract

Today, architectural and computational knowledge are not performed as different medias in both academic en-
vironments and practice. The evolution of design knowledge and praxis compels studio education and represen-
tation to change.

Not completing the argument of paper representation of architecture/architectural knowledge we are discus-
sing digital/computational representation of it. Certainly, the most challenging point is derived from the repre-
sentation of architectural knowledge in artificial media. The root of the problem lies in the nature of architectu-
ral knowledge and its representation. Still the representation argumentations are in progress on the other hand
we are struggling to go one level forward from using computers just as a design partners. Since, the adaptation
of digital thinking and design has already started. As a result of these changes, design studio practice has been
evolving towards this digital medium.

In this route we have many questions waiting to be answered. One of the most interesting issues is the knowledge
that is produced throughout the digital media. The question of how design learning system has been evolving

worth searching on it. The context of the question is broad however the works about the subject can be exami-
ned within the course framework. The main aim is not to answer the question but to be aware of the implemen-
tations and their possible results that might lead us different perspectives.

Keywords: Design, Representation, Studio, Digital media, Tacit knowledge, Explicit knowledge.

DIJITAL CAGIN ESiGINDE GRAFIK ILETiSIM YOLUYLA OGRENME

Ozet

Icinde buludugumuz dénemde, sayisal ve mimari diisiincenin, akademik ve pratik alanlarda, farklh kavramiar
olarak ele alinmadidi; hatta bu kavramlarin, séz konusu alanlarda, birbirlerinin yerini alabilecek sekilde kulla-
nildigi ve diistiniildiigiinti gériiyoruz. Pratik ve teorik alandaki bu kavramsal kaosun uzuntasinin tasarim stiidyo
egitimini etkileyerek bir degisime neden oldugunu séyleyebiliriz. Tartisma, mimarlik bilgisinin kagit lizerindeki
temsiliyetinden cok, bu bilginin sayisal temsiliyeti (izerine yogunlasmaktadir. Burada, zorlayici nokta, mimar-
lik bilgisini, sayisal ortamdaki temsiliyetinden kaynaklandigi diisiiniilmektedir. Bu nedenle, yanitlanmasi ge-
reken 6nemli sorulardan biri ‘sayisal ortam yoluyla’ liretilen bilginin ne tiir bir bilgi oldugu ve bu bilginin na-
sil tiretildigi lizerinedir. Bunu anlayabilmek (izere, bu arastirma kapsaminda, bu bilginin dretildigi ve karsilikli
paylasildigi stlidyo ortaminda, ‘teknik ¢izim stiidyo, mimarlik 3. sinif 6grencileri ile dsnem boyunca yapilan
calismalar ele alinmistir. Bu sekilde, sayisal ortam yolu ile ortaya konan (elde edilen) ‘mimarlik bilgisi'ni anla-
maya isik tutacagi diisiiniilmektedir.

Anahtar Kelimeler: Tasarim, Temsil, Stiidyo, Sayisal ortam, Ortiik bilgi, Aik bilgi.
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1. INTRODUCTION

The drawing can be considered as the basis of a visual and mental transaction between the designer
and the representation (Oxman, 1997)1. According to Schoén, designer correlate in “graphical conversa-
tion with the design” or “the designer has a conversation with the drawing” according to Lawson (Schon
1983, Lawson 1980).

The human capacity to “transform knowledge into representational structures” underlies the ability to
make novel modifications and changes in those representations (Oxman, 1997). Researchers have de-
monstrated that representations of drawings which are procedural are not flexible for innovative mani-
pulations until they are turned into explicit declarative re-representational form (Oxman, 1997).

On the other hand the graphical representation of drawing depends on medium/tool that is employed.
When the medium/tool is changed the representation paradigm shifts. Also one can ask how knowledge
that is gained through drawing differs if the medium is changed.

In this paper the study tries to shed more light on the paradigm shift of the different drawing media from
the knowledge point of view. This perspective leads us to split up the question into two sub-questions:
first, which kinds of media underlie the development of knowledge in architectural representation, and
second, if the media is changed/interrupted does knowledge shift?

To answer the first question the article will start by defining knowledge/knowing perspective from seve-
ral disciplines, which might be useful to grasp on the issue. This results in a final framework, which dis-
tinguishes between passive knowledge and active knowing of components and concepts. The frame-
work is then used in an experiment, which explores the role of the studio works in the development of
this knowledge/knowing. Also we will focus on different types of representation to understand the na-
ture of the studio works.

Afterwards, these will be used as a framework to examine the knowledge perspective(s) actively present
in and during the constructional representation of designed project process.

2. KNOWLEDGE

Rather than focusing on how several knowledge perspectives in philosophy, economics, psychology and
sociology differ, we will look for complementarities and overlaps between them. Afterwards, these will
be used as a framework to examine the knowledge perspective(s) actively present in and during the de-
sign process.

2.1 Knowledge, Experience and Action

Unlike the empiricist argument, Kant (1966) acknowledged experience as the basis for knowledge, not
only and unique root. Rather, he argued knowledge emerges from a co-operation between logical thin-
king and sensory experience. Marx (1961) declared that perception is an interaction between knower
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(subject) and environment (object). In the pursuit of knowledge, subject and object are in a continual
dialectic process of mutual adaptation as the object is being transformed in the process of being known
(Heylighen, 1999).

Contrary to the Cartesian dualism of subject and object, of body and mind situates the pure essence of
the human being in rational thinking itself, so that knowledge can be pursued by simply separating this
thinking from the rest of the human experience (Blackburn,1994). Nonetheless, in seeking for knowledge,
contemporary thinkers, such as Kierkegaard, Sartre.

Wilde, and Kimmel, challenges this division by emphasizing the importance of the interaction between
the self and the environment. This is also stressed in the existentialist idea that if we want to know the
world we must act towards it (Kierkegaard et al.,, 1962) or the pragmatic thesis which, unlike the specta-
tor theory of knowledge, recognizes the interrelationship and interaction between theory and practice,
knowledge and action (Dewey, 1957; James, 1971). Ignoring this interaction contributes to the divergence
between how a task, as it unfolds over time, is perceived by someone working on it and how it looks with
the hindsight of being finished. The latter view tends to see the action in terms of the task alone, yet re-
mains blind to the constantly changing conditions of work and the world which actually structure the
process of doing the task (Brown et al., 1996). Consequently, actual practice inevitably involves tricky in-
terpolations between abstract accounts and situated demands (Orr, 1996). Therefore, a positivist episte-
mology of practices implies three dichotomies: the separation of means and ends, the separation of re-
search and practice, and the separation of knowing and doing (Schon, 1983).

Schon’s (1983) distinction between the model of technical rationality and the practitioner’s reflective
conversation nicely integrates these oppositions between subject and object on the one hand and bet-
ween knowledge and action on the other hand. The model of technical rationality posits that an objec-
tively knowable world exists, autonomous of the practitioner’s values and beliefs. In order to obtain cor-
rect technical knowledge of this world, the practitioner must uphold a clear boundary between himself
and the object of his inquiry. His stance is that of spectator/manipulator, observing the world and kee-
ping his distance from it.

None of these holds for the reflective conversation where means and ends are interdependent, prac-
tice is seen as a kind of research, and the ‘inquiry is a transaction with the situation in which knowing
and doing are inseparable’ (Schon, 1983). When adopting this perspective, the practitioner becomes
an agent/experient who treats each situation he deals with as unique and uncertain. His interaction
within and with the situation does not only shape it, but also makes himself a part of it. However, he
knows that the situation ‘having a life of its own distinct from his intentions, may foil his projects and
reveal new meanings’ (Schon, 1983). Thus, the reflective inquirer—practitioner tries to shape the situ-
ation to his frame and at the same time to keep open to the situation’s back talk. Schon here speaks
of double vision: the practitioner must not only act according to the view adopted to shape the situa-
tion, but also recognize and be able to break his view open and leave it behind. It is only by adopting
this vision that he will grow in his work.
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2.2 Tacit-explicit Knowledge

Another interesting issue is the contrast between explicit knowledge and implicit, c.q. tacit knowledge.
Polanyi (1964, 1967) bases these categories on the degree to which knowledge can exist independently
of a specific context or ‘knower’ Tacit knowledge only arises when knower and knowing become one,
also called ‘indwelling’ (Grene, 1969), since its acquisition tends to be staggered over time and rooted
in experience. Hence, the frequent comparison of tacit with practical or empirical knowledge (Dewey,
1960; Sternberg, 1981), while explicit knowledge is brought into line with academic or theoretical know-
ledge. Given that the former is embedded in the knower whereas the latter can migrate easily among dif-
ferent knowers, it seems more suited to speak of personal/universal instead of tacit/explicit knowledge
(Badocarro, 1991).

3. REPRESENTATION

Representation is a key concept in cognitive sciences and one, which has profound significance for de-
sign. An accessible way to understand what theories of mental representation and computation have
contributed to the understanding of mind is provided by Thagard (1996). He views thinking as represen-
tational structures in mind which are operated upon by (computational) procedures. Mental representa-
tions go beyond the descriptive power of models. They constitute rigorous formulations of the symbolic
content which in combination with certain operation, or procedural acts, can simulate and explain hu-
man thought processes.

A second meaning of the term refers explicitly to representation as the symbolic graphical representa-
tion of designs as a “language of design” The learning of the conventions of these graphical languages
of representation is one of the central objectives of design education (Oxman, 2001).

3.1 Types of Representations in Design Communication

Brereton classifies four dimensions of representation when considering their use by designers.

Internal vs. external

Internal representations are the thoughts in the designer’s mind to which researcher does not have di-
rect access. External representations of design thinking are spoken utterances, written lists, drawings, pro-
totypes, etc. These external representations are directly available to design researcher.

Transient vs. durable

Many design representations are transient, produced in the act of designing but never captured. Words
articulated and gestures in a design discussion are transient external representations. On the other hand,
durable representations are those sketches, drawings, and physical prototypes that endure and can be
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kept and referred to. They are often used as communication devices at meetings and they form the ba-
sis for further design developments (Brereton, 2004).

Self-generated vs. ready-made

Self-generated representations are produced by designer in the act of designing, such as words articu-
lated, sketches produced, and CAD (computer-aided design) drawings drawn (Brereton, 2004). Brereton
states that in addition to generating their own representations, designers often search for ready-made
pieces of hardware (material representations: raw materials such as string, cardboard, wood and steel) in
their environment and use them in order to help them think through an idea.

Abstract vs. concrete

Designs are described by representations at various level of abstraction. Sketches are abstract because
they leave much of the detail undefined. So that sketch representations can be interpreted in various
ways. Sketches are often the preferred means of representation and communication at the idea genera-
tion stage, precisely because they do not force designers to pay attention to details that designer is not
yet ready to consider, this is why it is so frustrating to use CAD system when one wants to sketch (Bre-
reton, 2004).

On the other hand more concrete and specific properties are required in engineering drawings. In cont-
rast to a sketch, an engineering drawing of a design is very specific. Engineering drawing conventions
were established to ensure that a trained constructor can interpret a drawing in only one way that is what
designer intends. Also a drawing specifies the materials to be used.

Although representations vary from abstract to concrete, this scale alone cannot characterize the level
and quality of information in a representation (Brereton, 2004). Different representations make different
kinds of information available.

It is important to refer a representation is “direct” or “indirect”. The only “direct” representation of a de-
sign would be the final built entity. All other representations would be “indirect’, allowing to what will
be the final design.

4. DRAWING REPRESENTATIONS (EXPERIMENT)

This chapter focuses on two main issues:

+ how drawing medium-digital and paper-are instrumental to representing what students know, and

- if the drawing media differs the knowledge is differentiated.

However, there is a need for empirical research to investigate how representation with the computer
is possible where drawing ability is hindered rather than facilitated. It is also important to identify the
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changes to the nature and structure of the drawing process that needs to be made if CAD is to be used
as a representation tool about what is designed to be built precisely.

It might be better to focus on the dilemma of drawing on paper and digital media where all contradic-
tions are originated. Both, paper and computers, serve as a representation medium of our description
on how we think, interpret and instruct. Nevertheless, they are not equal while we are translating from
what we think to drawings.

To exhibit this conflict an inquiry is offered. First, the conditions should be introduced. The class of inqu-
iry participants (Thagard,1996) consists of third and fourth grade architecture students taking construc-
tion drawings studio. Students are asked to draw constructional application one of their own designed
project. They are thoroughly forbidden to draw on the computer based medium. The nature of the stu-
dio is not a design problem. What required is to draw the structural and physical system and materials
that are utilized of own designed project.

Therefore, the nature of the problem is more close to reflecting know-how by the representation rather
than the creative nature of design problem. Within this context, if drawing on paper helps transforming
our “tacit knowledge” into explicit knowledge? In addition, it can be argued that the drawing flow is in-
terrupted when digital/computer media is used.

4.1 Nature of the Problem

According to author there are two contradictions: one is derived from the media used during the dra-
wing process and the other is tools that are operated. Scope of the paper is to search for the knowledge
shift in different representation mediums.

First, is the ready-made graphic representation offered from CAD softwares. To clarify the argument,
some observations have made throughout the studio works. The ready-made graphical representa-
tions such as hatchings, material surfaces and line types are, when drawn in digital media, supposed
to be decipherable or/and legible. In the studio students were asked to name the different hatchings
from CAD softwares represented distinctly. The results are shown on Table1 and Table2. According to
tables most of the students name the hatchings as they are named in the program softwares. Howe-
ver, most of same group of students could not draw most of the hatchings in a box named below.
Compared their CAD drawings with pencil drawings, students usually draw as the draw in the CAD
medium. When they draw in the CAD medium, although they are aware of the importance of the line
thicknesses, material differences, they do not regard these differences. According to tables we can ea-
sily say that there are many gaps and different types of representations of architectural design cons-
truction in student minds. This inference might lead us another problem of architectural representa-
tion of our time, which is we are in.
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Table 1. Number of students named hatchings from ArchiCAD tools depending on grades and length of any CAD
program used.
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Figure 1. Drawing enise celik, foundation plan, mid-term submission.
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Figure 2. Drawing enise ¢elik, foundation plan, final submission.
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Figure 4. Drawing enise celik, section, final submission.
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Figure 5. Drawing saadet gokgek, section, mid-term submission.
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5. CONCLUSION

In this paper drawing is a kind of experience so the more one draws the more he-she is experienced.
Since the act of drawing turns into an experimental activity so the knowledge is gained throughout this
experience.

In this study the followings as preliminary propositions are asserted:
1. Drawings in design are the acquisition of the cognitive ability to represent design knowledge and
2. once the medium is changed the knowledge is shifted.

Before concluding my paper | would like to share information from Mr. Branko Kolarevic presentation
about: “Surface Effects and The Craft of Digital” (Kolarevic, 2009).

Generally, Kolarevic, (2009) represent what the digital knowledge is and how it is integrated and perfor-
med in “material” world. Also, he stated that since the enlightenment the academic world is behind the
industry (he means by academic architectural schools and by industry the construction business). Since
today, one can directly send the drawing to the construction field and with the help of the electronic tools,
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what you have drawn can be built exactly on the 3D coordinate, where you want it to be. He was not
presenting his future digital “from design to construction” process, there are architects and constructers
who has already been working in this way although this technology is rather expensive. Furthermore he
anticipates in the very close future all construction activities work this way. Than what makes Kolarevic's
offer interesting to me and what is the relation with this paper. He offered new type of understanding
in the architectural education, kind of “digital Bauhaus”. Since the architectural representation mediums
have been rapidly moving to digital media.
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Abstract

Recently, it has become important to use advanced intrusion detection techniques to protect networks from the
developing network attacks, which are becoming more complex and difficult to detect. For this reason, machine
learning techniques have been employed in the Intrusion Detection Systems (IDS), so that, more complex featu-
res can be detected in the characteristics of the packets incoming to the network. As these techniques require tra-
ining data, many datasets are collected for this purpose. Some of these datasets have known issues that limit the
ability to apply intrusion detection systems built, based on these datasets, in real-life applications.

In this study, the existing intrusion datasets are illustrated alongside with the known issues of each dataset, as well
as, the existing intrusion detection systems that employ machine learning techniques and use these datasets, are

discussed. As machine learning techniques extract different knowledge from different datasets, and each tech-
nique has different approaches to extract that knowledge, the performance of each technique is different from
one dataset to another. The results of the discussed studies show the great potential of using machine learning
techniques to implement IDS, where the Artificial Neural Networks (ANN) have shown the highest average per-
formance, among other machine learning techniques.

Keywords: Machine Learning, Artificial Neural Network, Intrusion Detection Systems.

MAKINE OGRENMESIi TEKNIKLERI KULLANILARAK AG SALDIRI TESPIT SISTEMI

Ozet

Son zamanlarda gelisen ag saldinlarindan korunmak igin saldir tespit sistemler dnemli bir hale gelmistir. Bu sal-
dinllar, 6ncekilerden daha karmasik ve tespit edilmesi zordur. Bu nedenle Makine Ogrenmesi teknikleri kullanil-
maya baslanmistir. Béylece agdan gelen paketlerin karekteristiklerinde, daha karmasik ézellikler tespit edilebil-
mektedir. Bu teknikler 6grenebilmek icin belirli 6zelliklerde verysetine ihtiya¢c duymaktadir. Bu amag ile birgok
very seti toplanmustir. Bu verisetlerinin bazilari gercek hayat uygulamalarinda saldiri tespit sistemlerinin uygula-
masinda bilinen limitlere sahiptir.

Bu calismada Bu her bir veri setinin bilinen konularinin yani sira, makine 6grenim tekniklerini kullanan ve bu veri
setlerini kullanan mevcut saldiri tespit sistemleri ile birlikte herbir mevcut izinsiz veri kiimeleri de tartisiimistir. Ma-
kine 6grenme teknikleri farkli veri kiimelerinden farkli bilgi cikariminda bulunurlar ve her teknigin bu bilgiyi elde
etmek icin farkli yaklasimlari oldugu icin, her teknigin performansi, bir veri kiimesinden digerine farklidir. Tartisilan
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calismalarin sonuglari, Yapay Sinir Aglari (YSA) ‘nin diger makine 6grenme teknikleri arasinda en yiiksek ortalama
performansi gésterdigi gériilmistir. Béylece Saldiri tespit sistemi uygulamalari icin makine 6grenme tekniklerini
kullanmanin bliyiik potansiyeli oldugu gérilmdistdir.

Anahtar Kelimeler: Makine Ogrenmesi, Yapay Sinir Aglan, Saldiri Tespir Sistemi.

1. INTRODUCTION

Concerns about the security of networks are rising in the recent years, according to the rapid develop-
ment of the techniques used to attack these networks. According to his development, detecting traffic
incoming from intrusion attempts is becoming more difficult, as the techniques used in these attacks
attempt to use network packets similar, in characteristics, to those incoming from normal traffic, which
makes traditional networks protection techniques very weak toward such attacks. Thus, more complex
techniques are being developed to protect these networks against complex attacks, such are the use of
machine learning to distinguish packets of normal traffic from those from attacks [1, 2].

Machine learning is the field of study that aims to provide computers with the ability of gaining know-
ledge from the external world, without any human interaction. The knowledge extracted by a certain
machine learning technique may be different from one set of inputs, from the external world, to anot-
her. Moreover, knowledge extracted from a single set of inputs may also be different from one machine
learning technique to another, according to the different approaches used to extract such knowledge.
One of the main machine learning fields is data mining, where the inputs from the external world are
datasets, collected from the domain that knowledge extraction is required for [3].

Data mining techniques, as well as other machine learning techniques, are categorized into two main
categories, which are unsupervised and supervised techniques. Unsupervised data mining techniques
require no addition to the input dataset, as the aim of these techniques is to extract relations among
the objects in the dataset, while supervised data mining techniques require some extra information to
be added to the dataset by an expert. Supervised data mining techniques extract the relations among
the objects in the dataset, and the knowledge added by the expert. This knowledge, extracted from the
sample dataset, which is known as the training dataset, can be used in runtime to apply the extracted
knowledge on new objects to assist the operation of the system interacting with the domain [4].

Classification is one of the widely used data mining techniques, where the information added to the data-
set in the form of labels that classify each object in the dataset into one, or more, of the classes that exist
in the domain. During the training phase of the classifier, the characteristics of objects in each class are
extracted, so that, a model is built by the classifier base on these relations. These models are then used
to predict classes for new data objects during the runtime in order to assist the decision making for the
system controlling the domain. These decisions are based on the characteristics of the category that the
data object is predicted to be in. Thus, different Intrusion Detection Systems (IDS) are proposed based
on classification techniques, where data are collected from network traffic that includes normal and at-
tack packets in order to train classifiers to be able to predict a class for each object to allow denying at-
tack packets from accessing the network [5].
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2. NETWORK TRAFFIC DATASETS

Different datasets are collected for the characteristics of packets in network traffic that includes normal
and attack packets to build and evaluate the performance of data mining techniques in the field of net-
work protection. As the classifiers have different approaches to extract knowledge from datasets, it is im-
portant to evaluate the performance of the classifier, as a measure of the quality of the extracted know-
ledge. However, as the classifiers are used to provide predictions, labeled data are used for that evaluation,
by comparing the predictions provided by the classifier to the actual classes, or labels, that these objects
belong to. Thus, each dataset is split into two parts, one is used by the classifier to extract the knowledge,
which is known as the training dataset, while the other is used to evaluate the performance of the clas-
sifier, by comparing the predicted classes to the actual ones, which is known as the testing dataset [6].

One of the earlier dataset collected for network traffic to train and evaluate data mining techniques in IDS
is the KDD Cup'99 dataset [7]. This dataset includes information about 4,898,431 network packet, where
each packet is characterized using 41 different features. Each packet is labeled with one of five labels,
one for normal packets, and four for different network attacks that are included in the dataset, which are:

1. Probing Attack: is an attack that aims to gather any possible information about the network and the
computers that belong to that network in order to use that information to compromise the security of
the network.

2. User to Root Attack (U2R): is an attack that exploits information of users who have legitimate access
to that network to gain root access to the system using any vulnerability in that system

3. Denial of Service Attack (DoS): is an attack that attempts to exhaust the resources available on a
computer, such as memory or processing power, in order to deny providing services to legitimate users.

4. Remote to Local Attack (R2L): is an attack where the attacker has access to the network but does not
have the necessary information to authenticate to the services provided on that network.

Although this dataset is widely used to train and evaluate many data mining-based intrusion detection
systems, different issues that this dataset suffers from are illustrated by Tavallaee et al. [8] and McHugh
[9]. The first issue stated in this dataset is the tools used to collect the packets’ information, such as the
TCPdump tool which is expected to drop some of the network traffic during heavy traffic. Such drops are
not examined during the collection of the dataset. Another issue is the definition of attacks included in
the dataset, where probing attacks, for example, are not considered actual attacks, unless a certain thres-
hold is exceeded, where such conditions are not considered in the data collection. Moreover, the num-
ber of redundant objects in the dataset is extremely high, which affects the difficulty of the analysis, as
objects similar to those in the testing dataset are highly expected to be in the training dataset, which re-
duces the difficulty of predicting classes for these objects.

A newer version of the KDD CUP’99 dataset is proposed, which is known as the NSL-KDD dataset with the
same classes of the earlier version are used in this version of the network traffic dataset. Although the re-
dundancy issue of the data objects in the dataset is fixed in this version, concerns about the application
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of synthetically collected data in real-life domains are raised, as well as the setup of the environment se-
tup that is used to collect this data, which is described to be questionable by Shakil and Dewan [10].

Nour Moustafa and Jill Slay [11] propose a newer dataset for network traffic that has normal and attack
packets, which is known as UNSW-NB15 dataset. This dataset consists of 2,540,047 records, each record
represents a network packet described using 47 attributes, in addition to two labels. One label represents
the state of the packet, normal or attack packet, while the other label represents the type of attack, out
of nine attacks, that the packet is a part of, in case of attack packets. These attacks are the Dos, Exploit,
Backdoor, Generic, Fuzzers, Analysis, Reconnaissance, Shellcode and Worm:s.

3. MACHINE LEARNING TECHNIQUES

Different machine learning techniques are used to implement intrusion detection systems using the da-
tasets illustrated earlier. As the firewalls are the network components that are responsible of analyzing the
packet information in order to make a decision of allowing the packet access to the network or denying
it, these techniques are used with these firewalls to protect the networks. The information of each packet
is retrieved by the firewall and sent to the machine learning technique in order to predict whether it is of
a normal or attack traffic. These predictions are used to make and execute the decisions in the firewall. In
this section, machine learning techniques employed in intrusion detection systems are illustrated [12].

The k-Neared Neighbor (k-NN) classifier is a lazy classifier that extracts no knowledge from the training da-
taset until a prediction is required from the classifiers. This knowledge is extracted every time a prediction
is required by retrieving the k most similar data objects in the training dataset and select the class domi-
nating these objects. The dominant class can be computed by voting, i.e, the class that has the highest
number of data objects, or by weighting each class using the distances between the new object from
one side, and each object in the training dataset from another. As the distance between two objects is
affected by the number of features that characterize these objects, it is important to reduce the number
of features to the minimum possible number, to reduce the time required to compute the distance and
accelerate the computations. To do so, each feature is ranked according to its role in the classification
process, and features with the lowest ranks are eliminated, or optimization algorithms are used to elimi-
nate any features that do not have any effect, or have a negative effect, on the classification results [13].

Decision tree classifiers use sets of IF/THEN clauses distributed in a tree-like multi-level distribution, so
that, the comparison selected from a certain level is decided by the results of the comparison made in
the previous level. These sets are generated during the training phase of the classifier and applied to the
features values of the new data objects in order to predict a class for each one. Features with higher ef-
fect on the class prediction operation are located higher in the decision tree, closer to the root of the
tree, wherein decision trees the roots are on the top of the trees [14]. Moreover, some techniques use
multiple trees to provide better classification results. Each tree is trained using a different random set of
the training dataset. Thus, such classifiers are known as random forest, where the predicted class is the
dominant class among those predicted by the trees in the forest [15]. A sample decision tree is shown in
Figure 1, to predict the state of a player, whether to play today or not, depending on the weather forecasts.
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Figure 1. Example of a decision tree based on weather forecast.

Support Vector Machine (SVM) is another popular classifier that is employed in intrusion detection systems.
This classifier distributes objects from the training dataset in an n-dimensional space, where n is equal
to the number of features in the dataset. The boundaries among the regions that include objects of the
same class are optimized by the SVM classifier, so that, the distances between the boundary and the clo-
sest object from each adjacent class is maximized. This ensures higher prediction confidence, as the con-
fidence of SVM’s prediction is described by the distance from the new data object that the class is pre-

dicted for, and the boundary of that class [16]. An example of the SVM boundaries of a two-dimensional
space with three classes is shown in Figure 2.
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Figure 2. Example of SVM boundaries in a two-dimensional space.
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Recently, Artificial Neural Networks (ANN) have gained significant attention among other machine lear-
ning techniques, according to the relatively better performance, especially with larger datasets. An artificial
neural network is a mathematical representation of the neurons in a human brain and the interconnec-
tions among these neurons, which control the decision made by humans. These neurons are distribu-
ted in layers, where three types of layers exist in an ANN. The first layer type is the input layer, which has
a number of neurons equal to the number of features that characterize the dataset. The second type of
layers is the output layer, which has a number of neurons equal to the number of outputs intended from
the network. As the topologies of these layers are controlled by the way these networks interface the ex-
ternal domain, a third type of layers is added to these networks, which is the hidden layers, in order to
provide more flexibility to the overall topology of the ANN. The number of hidden layers, as well as the
number of neurons in each layer is configured according to the needs of the neural network, where the
number of neurons in a layer controls the number of features that the layer can detect, while the num-
ber of layers controls the complexity of the features that can be detected in these layers [17]. A sample
feed-forward neural network is shown in Figure 3.

Lo 4
O—
Inputs ~~ —) Outputs
L 4
=
Input Layer Output Layer

Hidden Layers

Figure 3. Sample feed-forward artificial neural network.

4. INTRUSION DETECTION SYSTEMS

Many intrusion detection systems are proposed based on machine learning techniques. These systems
have shown different performances depending on the dataset, used for the training and evaluation, and
the machine learning technique used in the system. The system proposed by Wei-Chao Lin, et al. [18]
uses the k-NN classifier to predict the state of each network packet, whether to be from a normal or at-
tack traffic. This system is trained and evaluated using the KDD CUP’99 dataset, where the evaluation me-
asures show a good prediction accuracy of 99.89% accurate predictions. However, as the k-NN classifier
is a lazy classifier, the knowledge is extracted each time a prediction is required, i.e., the training data-
set is scanned every time a new packet enters the network, which is a very resource-consuming process
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that requires either expensive servers with high resources, or longer execution time that may degrade
the quiality of the services provided on that network.

Neha G Relan and Dharmaraj R Patil [19], which perform an intrusion detection system using the deci-
sion tree classifier. The performance of the proposed system has scored a highest of 95.09%, using the
KDDCUP'99 dataset for both training and testing stage. The decision tree classifier generate sets of IF/
THEN rules that can be applied to the attributes’ values of each tuple, in order to predict a class for that
tuple. These sets are created depend on the attributes values of the tuples in the training dataset, and
the label that each record belongs to, where the sets are distributed in levels, and the condition to be
investigated in the next level is selected depending on the outcome of the condition being applied in
the current level.

Malek Al-Zewairi, et al. [20] suggest an intrusion detection system depend on deep learning that include
of five hidden layers with ten neurons in each layer. The deeper the neural network, the more complex
attribute can be discover based on the input data, while rising the number of neurons in a layer rising
the number of attribuye that the layer can detect. The accuracy of the deep learning model is compared
to other classifiers, such as logistic regression, decision tree, Naive Bayes and neural network, where the
experimental results show that the deep learning model has scord the highest withe 98.99% accuracy
when tested with the UNSW-NB15 dataset.

5. CONCLUSION

Network attack methods are developing rapidly in order to execute intrusions using network traffic si-
milar to normal traffic, so that, detecting these attacks becomes more difficult using traditional techni-
ques. For this reason, intrusion detection systems are developed to use machine learning techniques to
gain the ability of making more complex decision and protect the network from any intrusion attempts.
Machine learning techniques have the ability to extract knowledge from a set of inputs collected from
the external world. This knowledge is then used to assist making more appropriate decision based on
the characteristics of the new data objects fed to the machine learning technique. Classification is one
of the widely used supervised data mining techniques, where data mining is the field of machine lear-
ning that is concerned with processing datasets. A classifier extracts the characteristics of objects in each
class to predict a class for new data objects, depending on their characteristics.

Many datasets are collected for packets in network traffic that contains both normal and attach pac-
kets, so that, these datasets can be used to train classifiers on how to detect attack packets incoming to
the network, based on their characteristics. These predictions are used to come up with the appropri-
ate decision, whether to allow the packet through to the network, or block it. Different studies are con-
ducted that employ many machine learning techniques in intrusion detection systems. As these tech-
niques have different approaches to extract knowledge from the datasets, they have shown different
performance measures depending on the techniques and the training dataset. However, techniques
that use Artificial Neural Networks have shown a better overall performance, compared to other techni-
ques used for this purpose.
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POLIGON MODELLEME iLE OYKU OLUSTURMA
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Ozet

Poligon modelleme, (i¢ boyutlu bilgisayar animasyonlarinda kullanilan bir modelleme teknigidir. Poligon model-
leme temel olarak belirli geometrik sistemler (kare, silindir, kiire, dikdértgen, vb.) temel alinarak olusturulan karak-
ter ya da nesne tasanimidir. Bilgisayar teknolojisindeki ilerlemeler dogrultusunda farkli amaglara uygun olarak kul-
lanimi yayginlasan bir teknik olmaktadir. Bu ¢alismada, poligon modellemeden hareketli bir animasyonun araci
olarak degil, bir Syktiniin ana gérsel anlatim égesi olarak faydalanilmistir. Bu anlamda ¢alisma, poligon model-
lemenin dykii unsuru olarak degerlendirilmesi noktasinda temellenmektedir. Geleneksel anlamda &ykdi aktarimi
noktasinda iki boyutlu zeminde (retim yaygin iken, calisma Ui¢ boyutlu bilgisayar modelleri (dtistik poligon mo-
delleme) alternatif 6ykii tasarim unsurlari olarak kurgulamaktadir.

Anahtar Kelimeler: 3B modelleme, Poligon modelleme, Tasarim, Bilgisayar destekli tasarim.

STORY MAKING THROUGH POLYGON MODELLING

Abstract

Polygon modeling is a modeling technique used in three-dimensional computer animations. Polygon modeling is
basically designing characters or objects based on certain geometric systems (square, cylinder, sphere, rectangle,
etc,). It is a technique that is becoming popular with the progress in computer technology in accordance of usage
for different purposes. In this study, polygon modeling is utilized as the main visual narrative element of a story, not
as a tool of an animation. In this sense, the study is based on the point that polygon modeling usage for narrative
purposes. In the traditional sense, such production is common on two dimensional scale, but the study is being
construed as three dimensional computer models (low polygon modeling) as alternative story design elements.

Keywords: 3D modeling, Polygon modeling, Design, Computer based design.

1. GIRiS

Bilgisayar grafik sistemleri, bilgisayar destekli tasarim, nesne tanimlama, nesne takibi ve model temelli
video kodlama gibi bircok degisik uygulama, nesnelerin en 6nemli 6zelliklerinden birisi olan nesne sek-
linden faydalanmaktadir. Nesne sekillerinin tanimlanmasi ve temsil edilmesi islemi genelde “modelleme”
olarak adlandiriimaktadir. Nesne sekillerinin tanimlanmasi icin bircok degisik yontem bulunmakta olup
her birinin kendine 6zgii Gstln ve eksik yonleri mevcuttur. Degisik modelleme yontem ve uygulamalari
var olmakla beraber en yaygin kullanilan ydontem poligon yapi kullanan modellemedir.

Poligon temelli ag yapisi seklinde tanimlanan 3-Boyutlu (3-B) modeller yaygin kullanilmakta ve isleme
agisindan basit bir sekil tasviri imkani saglamaktadir. Ozellikle etkilesimli tic boyutlu grafik uygulamalar
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icin kolay kullanim saglayan poligon modelleri, modelleme kesinliginin degisik oranlarda ayarlanabil-
mesi ve degisik bicimleri kolayca tanimlayabilme kabiliyeti sayesinde yaygin kabul gérmektedir (Ulucay,
Ertiirk, 01.06.2018).

Uc boyutlu uygulamalar (izerine tarihsel siirec ise 20.yy'in baslarina dayanmaktadir. 1992 yilinda ceki-
len “Askin Glicl (The Power of Love)” li¢ boyutlu gozlUk vasitasiyla izletilen ilk (i¢ boyutlu filmdir. Avatar
(2009) ise, ti¢ boyutlu canlandirmanin ileri stireclerini yansitmasi anlaminda uzun metraj ilk film olmak-
tadir. U¢ boyutlu bilgisayar destekli canlandirma, yalnizca sinema sektériinde degil, saglik, tip, miihen-
dislik, mimarlik, egitim, vb. alanlarda kullanilan etkin bir anlatim araci olmaktadir. Poligon modelleme, (i¢
boyutlu uygulamalarin temel mantigini iceren bir teknik olmaktadir (Ucan, 2017; The History of 3D Mo-
vie Tech, 01.12.2017).

Poligon modelleri ag yapisi icerisinde, koseler, kenarlar, ylzler ve bunlar arasindaki topolojik iliskilerin bir
kiimesini icerir. Bu iliskileri temel alarak, bir veri yapisi, her elemanin nasil saklanacagini ve ihtiyac duyul-
dugunda komsularina nasil referans edilecegini belirtir. Poligon yapilar temel olarak ylz-temelli (face-
based) ve kenar-temelli (edge-based) olmak Uzere iki farkli veri yapisini desteklemektedir. Yiiz temelli
poligon yapilari, her ylziin kose noktalarina ve komsu yizlere olan isaretcisi ile saklama yapmaktadir.
Kenar-temelli poligon yapilari ise, kseler ve komsu kenarlar olmak tizere her kenar icin isaretgileri sakla-
maktadir (Ulucay, Ertiirk, 01.06.2018).

2. POLIGON MODELLEME iLE OYKU OLUSTURMA: THE HUNT (2018)

2.1 Karakter Tasarimi

Karakter tasarimi, cizgi temelli bir yaklagimin temel unsurlarini olusturmaktadir. Bir ¢izgi yapimin (hikaye,
oykd, animasyon, ¢izgi roman, vb.) gorsel dilinin etkin kullanilmasi, karakter tasarimlarindaki 6zgtinliik ve
akilda kalicilik ile dogrudan iliskilidir. U¢ boyutlu uygulamalarda karakter tasarimin sade bir Gislupta olmasi,
poligon modellemede ortaya cikabilecek birtakim sorunlarin asilabilmesi noktasinda ayrica neme sahiptir.

Gereksiz sayida ve yogunlukta nokta ve poligon iceren biiylik poligonsal modellerin basitlestirilmesi bil-
gisayar grafikleri acisindan 6nemli bir konu teskil etmektedir (Ulucay, Ertlrk, 01.06.2018; Heckbert, Gar-
land, 1997).

The Hunt (2018) cizgi oykistiniin karakter, nesne ve mekan tasarimlarinin bitiiniinde sade bir gorsel
dil kullaniimasi saglanmistir. Bu calisma kapsaminda ortaya konan The Hunt (2018), iki boyutlu illGstratif
mantikta Uretimi daha yaygin olan ¢izgi dykiileri, tic boyutlu bilgisayar ortaminda tasarlamis ve poligon
modellemeyi sade bir anlatim benimseyerek uygulamistir. The Hunt (2018), sanatcilara dijital temsil fir-
sati saglayan bir internet sitesi tizerinden kurgulanmis ve genis kitlelerin ulasimina acik hale getirilmistir.

2.2 The Hunt (2018)

The Hunt (2018) tarih 6ncesi ¢aglara uzanan bir kisa dykiiniin poligon modelleme ile kurgulanmasi
mantigina dayanmaktadir. The Hunt (2018) ‘in tiim sahnelerinde gorsel ve metin birlikte aktarilmaktadir.
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Bolumlerin girislerine eslik eden kisa metin, sahnelere gecildiginde gorselin altinda yer almakta ve izleyi-
ciye sahneye dair kisa bilgiler sunmaktadir. Anlatimin temel unsuru gorsel olmakla birlikte, metinler des-
tekleyici konumdadir.

Resim 1. The Hunt (2018) birinci bolum, birinci sahne.
Metin: “The story dates back to prehistorical ages./ Oyki, tarih éncesi caglara dayanmaktadir”

Oykii, dért bolim tizerinden aktarnilmistir. Birinci béltimde, (i sahne yer almaktadir. ik sahnede, tarih 6n-
cesi ¢caglarin vurgulanmasi noktasinda ucan dinozor modeli, alt metin ile birlikte islenmektedir (Bkz. Res.1).

Resim 2. The Hunt (2018) birinci bolim, ikinci sahne.
Metin: “Our man (the hunter) walks in his territory, seeking for hunt./ Karakterimiz (avci) arazisinde dolanmakta, av
aramaktadir”
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ikinci sahnede, ana karakterin-avci olarak tanitilmistir- belirdigini gérmekteyiz. Ana-karakter sar tonla-
rinda, vahsi hayvan desenli (leopar benzeri) bir giyside, elinde mizragiyla birlikte, sakalli, yesil gozli ve iki
disi 6ne ¢ikacak sekilde, elinde mizrak ile tasarlanmistir. Karakter, karikatirize bir mantikta ele alinmistir.
Karakterin tagidigi mizrak, izleyiciye onun avci yapisini avlanmadan 6nce sezdirmektedir. Karikatiirde ka-
rakterlerin kimliklerini, dyki aktarilmadan énce bu sekilde izleyiciye sunmak ¢okca uygulanmaktadir. Bir
politikacinin uzun sapka ile tasarlanmasi bunun bir 6rnegi olmaktadir.

The Hunt (2018)'da poligon modelleme ile olusturulan hem karakter hem de cevresel tasarimlarda (dag
ve diger unsurlar) geometrik hatlar keskindir. Geometrik primitif 6gelerin (besgenler, altigenler, vb.) cok-
lugu ilgi cekicidir (Bkz. Res. 2). Isik ve renk degerlerinde, keskin geometrik anlayista oldugu gibi sert ge-
cisler goze carpmaktadir.

Resim 3. The Hunt (2018) birinci bolim, Gglincl sahne.
Metin: “Shh! Needs silence./ Sss! Sessizlik lazim.”

Birinci bolimin son sahnesi olan Uiclincli sahnede ise, ikinci karakter unsuru olan boda (av) izleyiciye su-
nulmustur. Boga, benzer geometrik anlayista keskin hatlarda, dértgen unsurlar tizerinden tasarlanmis-
tir (Bkz. Res.4).
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Resim 4. The Hunt (2018) ikinci boliim, birinci sahne.
Metin: “He throws his spear directly to his hunt./ Mizragini dogrudan avina firlatir”

ikinci boliim ise dért sahneden olusmaktadir. Avcinin av ile verdigi miicadelenin girisi niteligindedir. ik
sahnede ana karakter (avci), mizragini bogaya firlatmistir. Mizragin bogaya dogru ilerleyisi ve karakterin
mizrak firlatma pozisyonu sahnenin dikkat ¢ekici gorsel anlatim unsurlaridir (Bkz. Res.4).

Resim 5. The Hunt (2018) ikinci boltim, ikinci sahne.
Metin: “Actually, he hits the target, animal is not affected but spear is broken./ Aslinda mizrak hedefi vurur ancak
etkilemez, aksine kirilir”
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ikinci bdliim, ikinci sahnede bogayi yakin planda gérmekteyiz. Avcinin mizragi, bogaya isabet etmesine
ragmen, bunun boga tizerinde hicbir etkisi olmadigi gibi mizrak kirilarak zarar gérmustiir (Bkz. Res.5).

Resim 6. The Hunt (2018) ikinci b&liim, U¢linci sahne.
Metin: “He goes back to his cave, spends day and night.../ Magarasina geri déner, gece glindliz orada kalir...”

Resim 7. The Hunt (2018) ikinci bolim, dérdiincii sahne.
Metin: . .to build an enormous spear!/ .. .cok bliytik bir mizrak yapabilmek icin!”

ikinci boliim, liclincii ve dordiincii sahnelerinde avci, basarisiz oldugu av girisimi sonrasi magarasina don-
mekte, daha buiyik ve etkili bir mizrak yapimiicin calismaya koyulmaktadir. Magara tasvirlerinde gergekgi
bir doku 6rnegi kullaniimasi, bu magaranin gorinimu etkileyici kilmistir. Glindliz ve gece, 15tk degerleri
Uizerinden aydinlik-parlaklik ve farkl renk tercihleri (giindiiz agik mavi ve magara vuran gilines isigi/gece
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koyu mor tonlari ve magaraya yansiyan aksam glinesi 151g1) ile betimlenmistir. Magaranin yaninda irmak
detay1 gozlemlenmektedir.

Resim 8. The Hunt (2018) ticlincli bliim, birinci sahne.
Metin: “He creates his weapon and becomes ready to hunt once more. /Silahini olusturur ve bir kez daha avlanmaya
hazirlanir”

Ugiincii béliim, avainin yeniden avlanma deneyimini aktarmaktadir. Avcl, mevcut mizragindan cok daha
buyligunu (kendi boyunun dahi ¢ok Ustlinde) yapar. Mizragin biyukligunin betimlenmesi adina miz-
rak, avcinin elinde ve dik sekilde tasvir edilmistir (Bkz. Res.8).

Resim 9. The Hunt (2018) liclincli bolim, ikinci sahne.
Metin: “Somehow he throws his spear to bull (the hunt)./Bir sekilde mizragini bogaya (av) firlatir”
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Resim 10. The Hunt (2018) ticlincl bolim, tGglinct sahne.
Metin: “Finally, it is down! Now, he prepares himself to carry bull to his cave./Sonunda, yerde! Simdi, bogay magaraya
tasimak kald.”

Uclincii béliim, ikinci ve ticlincii sahneler boganin mizrak ile diisiiriildiigii sahneler olmaktadir. Sahnele-
rin altinda yer alan metinler, bu durumu aciklayici nitelikte izleyiciye kisa bilgiler sunmaktadir (Bkz. Res.9
& Res. 10).

Resim 11. The Hunt (2018) dérdiincl bdliim, birinci sahne.
Metin: “He tries to get the bull but weird noises comes from it: it is not a bulll/Bogayi elde etmeye ¢alisir ancak bogadan
tuhaf sesler gelmektedir: bu boga degil!”
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Cizgi 6ykinin final bolim olan dordiincl boltm, beklenmedik sekilde sonuglandinimistir. Avcl, bogaya
vurmayi denediginde “Dong! Dong!” seslerini isitir. Dordiincti boliim, birinci sahnesinde avlamaya calistigi
seyin boga olmadigi bu sekilde aktariimig, sahneye kirmizi renkte “Dong!” yazisi eklenmistir (Bkz. Res.11).

Resim 12. The Hunt (2018) dordiincii bolim, ikinci sahne.
Metin: “Then, what he realizes is truly shocking./ Sonra, fark ettigi sey sok edicidir.”

Resim 13. The Hunt (2018) dordiinct bolim, ikinci sahne.
Metin: “THE END!/ SON!"
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Dordiincl bolimiin ikinci sahnesinde ikinci bir karakter sahne alir. Dérdiincti bdlimiin ikinci ve Giglinci
sahneleri, bogalarin sahnede goriilen heykeltiras magara adaminin yapitlar oldugu ortaya cikar. Cizgi
oyki bu beklenmedik gercek ile tamamlanirken, goriintiiniin aldaticiligini vurgulamakta ve bir anlamda
duyularimiz ile tanimladigimiz “gercek”lerin gercekligini tartismaya acar.

3.SONUC

Bilgisayar destekli modelleme, gliniimiizde popdilerligi artan ve farkli disiplinler tarafindan baska amaclar
dogrultusunda kullanilabilen bir teknik olarak 6ne ¢ikmaktadir. Poligon modelleme ise, bilgisayar destekli
modellemenin alt teknidi olarak tretimin geometrik primitif sekiller (kare, dikddrtgen, silindir, cokgen, vb.)
temel alinarak olusturuldugu bir tasarlama anlayisina dayanmaktadir. Bununla birlikte, glincel ¢izgi oykii
orneklerinde agirlikli olarak iki boyutlu tasarim programlarindan faydalanilmaktadir.

Bu calisma kapsaminda hazirlanan The Hunt (2018) ¢izgi dykiisu ise, poligon modelleme ile tasarlanmis
bir 6rnek olmaktir. Poligon modelleme, bu calismada hareketli (cizgi film) anlayisinin disinda, metin ile
birlikte cizgi 6yku unsuru olarak kurgulanmigtir. Modellerin, karigsik geometrik yapilardan uzak, akilda ka-
lici ve karikatirize yapida olmalari hedeflenmistir. Cizgi dykiniin iceriginde ise gériinen gergeklik/goriin-
tlnlin gercekligi ve gorsel yanilsama kavramlari ele alinmustir.

Calisma, dykd tasarim 6geleri olarak (i boyutlu modellemeyi kullandigindan, iki boyutlu programlar va-
sitasiyla hazirlanmasi klasik hale gelen ¢izgi dykulerin disinda bir anlayis sunmaktadir. Genel anlamda,
glincel ¢izgi dykdlerinin yenilikci tasarim anlayisi tagimalar ve hatta ti¢ boyutlu uygulamalarin Stesinde
izleyicinin dykiinuiin 6gesi oldugu sistemlerinin gelistirilmesi (arttirlmis gerceklik, sanal gerceklik, vb.) ve
bu sekilde dykulerdeki gorsel tasarim unsurlarinin kuvvetlendirilmesi bir ihtiyac olarak éne ¢cikmaktadir.
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