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Editorlerin Sorumluluklar ve Yiikiimliiliikleri

AURUM editorleri, derginin yayimlanmasi kapsaminda yurittikleri tim faaliyetlerde hesap verilebilirlik
ilkesi cercevesinde hareket etmekle yukimltddrler. Editorlerin ana hedefi okuyucularin ihtiyaclarina cevap
vermenin yaninda AURUM'un akademik niteligini artirmaktir. Dislince ve ifade 6zgUrltiglnd desteklemek
ve yayimlanan akademik icerigin glivenilirligini temin etmek baslica gorevleri arasindadir. Yayimcilk
sektdriinde yasanan finansal zorluklar g6z 6niinde bulunduruldugunda, AURUM'u ticari kaygilardan
korumak, onun entelekttiel ve etik standartlarindan 6diin vermesini dnlemek editorlerin sorumlulugundadir.
Editorler, gerekli oldugu durumlarda diizeltme, tekzip ya da 6ziir yazisi gibi metinleri yayimlamayi pesinen
kabul ederler. Dergi'nin okuyucuya karsi sorumlulugunun hassas bir mesele olmasina binaen AURUM
editorlerinin okuyucuyu herhangi bir arastirma ya da akademik ¢alismanin finansal destekgilerini agiklama
mecburiyeti bulunmaktadir. Finansal destekgilerin, akademik bir calismanin tzerinde herhangi bir etkisi
olmasi durumunda, okuyucu mutlaka bilgilendirilmelidir. Editorlerin akademik bir calismayi kabul ya da
reddetme stireci 6znel degerlendirmelere gore degil, nesnel standartlar cercevesinde, calismanin 6zginligu
ve AURUM'un arastirma alanlarina uygunlugu baglaminda gerceklestirilir. Makale gonderimleri tamamen
demokratik esaslara gore yurdtdlir ve yapisal bir hata olmadikca tiim basvurular degerlendirmeye alinir.
Bir yazarin, calismasina iliskin AURUMdan kabul yazisi almasi halinde, bu hakki streg icinde degisen/
goreve yeni baslayan editorler tarafindan geri alinamaz. Yazarlara, editoryal degerlendirmelere itiraz
etmesini saglayacak sureclerin isletilmesi hakki verilir. Editorlerin, AURUM'da yayimlanacak metinlerin
yayimlanmasina dair bir kilavuz hazirlama mecburiyetine binaen AURUM, web sitesinde yer alan yazim
kurallarinin arkasinda durmakla beraber bu kilavuzda herhangi bir degisiklik yapma hakkini mahfuz tutar.

Liabilities and Responsibilities of Editors

AURUM editors are obliged to be accountable for all kinds of activities they engage within the context of
publishing the journal. Their main goal is set to respond the need of readers and authors while enhancing
the academic performance of the journal. It is their duty to support freedom of opinion and ensure the
reliability of the academic content. Considering the financial challenges in publishing sector, the editors
are obliged to exclude impacts of any commercial concerns on AURUM not to sacrifice from its intellectual
and ethical standards.

They accept in advance to publish any kind of corrections, refutations and excuses when required. The
responsibility towards readers is a sensitive issue where the editors should inform about the funder of
particular research or other academic work. If the financial supporters of particular research have any
impact on a scholarly work, the reader must be informed. Editors’ action to admit or reject a scholarly
work must be free of subjective criterion but based on objective standards related to its uniqueness/
originality and relevance to the research areas of AURUM. The process of receiving application shall be
fully democratic where all applications to be considered unless major errors are observed. Once an author
receives an acceptance of publishing from AURUM, his/her right cannot be withdrawn in case of an editor
change within the process. The authors shall be given an opportunity to initiate an appeal process against
any editorial discretion. As editors should offer a guidance of preparing the manuscripts, AURUM stands
behind its published ‘style guide’and preserves it's right to make revisions.



« AURUM Miihendislik Sistemleri ve Mimarisi Dergisi (A-JESA) yilda iki kez (Haziran-Aralik) yayinlanir.

- Yazarlar tarafindan ifade edilen goris ve gorisler nedeniyle ortaya cikabilecek etik ihlallerin sorum-
lulugu derginin yayincisi, editori ve yayin kurulu tarafindan tstlenmekle yiikiimli degildir ve der-
gide yer alan yazi ve makalelerin sorumlulugu yazara aittir.

- Dergiye gonderilen tim makaleler en az iki uzman hakem tarafindan kor inceleme (tek kor yon-
temi) ile degerlendirilir.

« Dergi editorleri, hakemlerin gorusleri dogrultusunda istenen diizeltme ve 6nerilerin yapildigr maka-
lelerin yayinlanmasina karar verir. Yayin kurulu, gonderilen makalelerde diizeltme yapma, hakem sii-
reci olumlu olsa dahi makaleleri yayinlama veya yayinlamama hakkina sahiptir. Diizeltme yapilmasi
durumunda yayimlanmasina karar verilen makaleler son inceleme icin yazar(lar)a gonderilir. Eserler-
deki hatalarin sorumlulugu ve dil kurallarina uygunlugu yazar(lar)a aittir.

« Yazar(lar), degerlendirme sirecinde gonderilerini geri ¢ekebilirler. Ancak makale yayina kabul edilir
ve yayimlanirsa yayindan geri alinamaz.

« Dergiye gonderilen makaleler bagka bir yerde yayimlanmamis veya yayinlanmak tizere degerlendi-
rilmis olmamalidir. Ayni anda birden cok dergide yayinlanmak icin yollanmis olmamalidir.

« Makale islem Ucreti yoktur. Yazarlardan hicbir ticret istenmemektedir.
« TUim basvuru ve degerlendirme islemleri DergiPark sistemi tGizerinden yapilmaktadir.

- Etik ilkeler ve yayin politikasi ile ilgili diger durumlar icin, liitfen "Editorlerin Sorumluluklari ve So-
rumluluklar” bélimimiizi ve Yayin Etigi Komitesi (COPE) gibi dlinya capinda kabul géren genel
etik yonergeleri kontrol edin.

« Etik kurul karari gerektiren arastirmalar icin "Etik Kurul Kararlari” bolimmazi okuyun.

Dergimize yollanan makaleler intihal kontroltinden gegirilmekte ve benzerlik orani yiiksek ¢ikan maka-
leler reddedilmektedir

ULAKBIM TR Dizin tarafindan alinan kararlar dogrultusunda, 2020 yilindan itibaren yayimlanacak calisma-
lar icin Etik Kurul izni gerekmektedir. Bu izinleri gerektiren calismalar asagidaki gibidir:

1. Anket, milakat, odak grup calismasi, gézlem, deney, goriisme teknikleri kullanilarak katilimcilar-
dan veri toplanmasini gerektiren nitel ya da nicel yaklasimlarla yuritilen her tirlt arastirmalar,

2. insan ve hayvanlarin (materyal/veriler dahil) deneysel ya da diger bilimsel amaglarla kullaniimasi,
3. insanlar tizerinde yapilan klinik aragtirmalar,

4. Hayvanlar lizerinde yapilan arastirmalar,

5. Kisisel verilerin korunmasi kanunu geregince retrospektif calismalar.

Dergimize calismanizi yiiklerken, makale dosyanizla birlikte Etik Kurul belgenizi de yukleyiniz. Calisma-
niz etik kurul izni gerektiren calisma grubunda yer almiyor ise bu durumu belirten beyan formunu imza-
lamaniz ve ilgili durumu makale metninizde belirtmeniz gerekmektedir. Form DergiPark sisteminde bu-
lunmaktadir.

Ayrica;

1. Kullanilan fikir ve sanat eserleri icin telif haklan diizenlemelerine uyuldugunun belirtilmesi



2. Baskalarina ait 6lcek, anket, fotograflarin kullanimi icin sahiplerinden izin alinmasi ve belirtilmesi,
3. Olgu sunumlarinda “Aydinlatilmis onam formu”nun alindiginin belirtiimesi gerekmektedir.

2020 yih 6ncesi arastirma verileri kullanilmis, ytiksek lisans/doktora ¢alismalarindan uretilmis (makalede
belirtilmelidir), bir dnceki yil dergiye yayin bagvurusunda bulunulmus, kabul edilmis ama heniiz yayim-
lanmamis makaleler icin geriye doniik etik kurul izni gerekmemektedir. Calismanizin bu durumu tagsidi-
gini litfen beyan formunda belirtiniz.

Calismanin Etik Kurul izni gerektirmedigine dair beyan formuna ulasmak icin liitfen TIKLAYINIZ.
Etik Kurul izni Gerektiren ve Yayina Kabul Edilen Calismalar
1. Etik kurul izni gerektiren calismalarda, izinle ilgili bilgiler (kurul adi, tarih ve sayi no) yontem bolu-
minde ve ayrica makale ilk/son sayfasinda yer verilmelidir.

2. Olgu sunumlarinda, bilgilendirilmis gonillii olur/onam formunun imzalatildigina dair bilgiye ma-
kalede yer verilmesi gereklidir.

« AURUM Journal of Engineering Systems and Architecture (A-JESA) is published biannually (June-
December).

« The publisher, editor and editorial board of the journal are not obliged to accept the responsibility
of the ethical violations that may arise due to the views and opinions expressed by the authors, and
the responsibility of the articles and articles in the journal belongs to the author(s).

« All articles submitted to the journal are evaluated by at least two expert referees by blind review
(single blind method).

- The editors of the journal decide on the publication of the articles for which the requested correcti-
ons and suggestions are made in line with the opinions of the referees. Editorial board has the right
to make corrections in the submitted articles, to publish or not to publish the articles even if the re-
feree process is positive. In the case of correction, the articles decided to be published are sent to
the author(s) for final review. The responsibility of the mistakes in the works and their compliance
with the language rules belong to the author(s).

« Author(s) can withdraw their submissions during the evaluation process. However, if the paper is ac-
cepted for publication and published, then it cannot be withdrawn from publication.

« Articles submitted to the journal must not have been published elsewhere or evaluated for publication.
« There is no article processing fee.
« All submission and evaluation process is conducted on DergiPark system.

« For other cases of ethical principles and publication policy, please check our "Liabilities and Respon-
sibilities of Editors" section and general ethical guidelines accepted worldwide, such as Committee
on Publication Ethics (COPE).

Articles submitted to our journal are subject to plagiarism check and articles with high similarity results
are rejected.



In line with the decisions taken by ULAKBIM TR Dizin, Ethics Committee Permission is required for studies
to be published as of 2020. The works that require these permissions are as follows:

1. All kinds of research conducted with qualitative or quantitative approaches that require data col-
lection from participants using questionnaire, interview, focus group work, observation, experi-
ment, interview techniques,

2. Use of humans and animals (including material / data) for experimental or other scientific purposes,
3. Clinical studies on humans,

4, Research on animals,

5. Retrospective studies in accordance with the law on protection of personal data.

When uploading your study to our journal, upload your Ethics Committee document along with your
article file. If your study is not among the group that requires ethics committee approval, you must sign
the declaration form indicating this situation and indicate the relevant situation in your article text. The
declaration form can be found on our DergiPark webpage.

Also;
1. Stating that the copyright regulations are complied with for the intellectual and artistic works used

2. Obtaining and specifying permission from the owners for the use of scales, questionnaires and
photographs belonging to others,

3. In case presentations, it should be stated that the "informed consent form" was obtained.

Ethics committee approval is not required for articles that have used research data before 2020, produ-
ced from master's / doctoral studies (should be specified in the article), submitted a publication applica-
tion to the journal the previous year, accepted but not yet published. Please indicate in the declaration
form that your work carries this situation.

Studies Requiring Ethics Committee Permission and Accepted for Publication

1. In studies requiring ethics committee approval, information about the permission (name of the bo-
ard, date and number) should be included in the method section and also on the first / last page
of the article.

2.In case reports, the information that the informed consent / consent form was signed should be
included in the article.
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Editor'den

Altinbas Universitesi tarafindan basilan “Aurum Miihendislik Sistemleri ve Mimarlik Dergisi (A-JESA)” adli
uluslararasi dergi; genis kapsamda miihendislik ve mimarlik alanlarindaki 6zgiin bilimsel calismalari hakem
stireclerinin olumlu olmasi halinde degerlendirmeye almaktadir. Stratejimiz, siki bir inceleme siireci sag-
layarak yuiksek kalite standartlarinda bilim ve teknolojide yeni egilimleri gdsteren yayinlara yer vermektir.

Bu sayimizda mimarlik alaninda pandemi ile ilgili ilging bir calismaya yer vermek istedik. Yine miihendis-
ligin farkli dallarindan ve matematikten orijinal calismalar bu sayimizda yer aliyor.

Yogun inceleme siireclerinin sonunda dergimizin 2020 yilina ait 4. cilt, 2. sayisini yayinlanmaktan biytik
mutluluk duyuyoruz. Yayin kurulu Gyelerine, bu sayinin hakemlerine ve yazarlarina derginin misyonuna
uygun bilimsel katki ve yorumlari icin tesekkiir ederim.

Prof. Dr. Osman Nuri UCAN
Bas Editor
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From Editor

The scope of the Aurum Engineering Systems and Architecture (A-JESA) covers the novel scientific papers
on engineering, architecture, mathematics and natural sciences. Our strategy is to demonstrate new trends
in science and technology subject to high quality standards by ensuring a stringent peer review process.

In this issue, we wanted to include an interesting study about the pandemic in the field of architecture.
Original studies from different branches of engineering and mathematics are also included in this issue.

It is our great pleasure to publish Volume 4, Number 2 (2020) of the international journal, “Aurum Engi-
neering Systems and Architecture” (A-JESA) after serious review process. | sincerely wish to thank mem-
bers 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 Nuri UCAN
Editor in Chief
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ARASTIRMA MAKALESI / RESEARCH ARTICLE

AURUM - Journal of Engineering Systems and Architecture (A-JESA)

TURIZM TESISLERININ PANDEMi REFLEKSI:
CLUB PATARA ORNEKLEMIi UZERINDEN DEGISEN MEKANSAL DENEYiMLER

ilke CIRITCI
istanbul Gelisim Universitesi, Miihendislik — Mimarlik Fakdiltresi, Mimarlik BSlimii
ilkeciritci@gmail.com , iciritci@gelisim.edu.tr
ORCID No: 0000-0002-1492-0727

GELIS TARIHI/RECEIVED DATE: 07.09.2020 KABUL TARiHi/ACCEPTED DATE: 27.12.2020

Ozet

Covid-19 Salgini stirecinde turizm tizerine pek ¢ok arastirmalar yapildi. Bu arastirmalarin bazilarinin sonuglarinda,
kisitlamalar sirasinda yapilan anketler ile kisitlama kalktiktan sonra insanlarin eylemleri arasinda farkhliklar
oldugu gozlemlenmistir (Tekin, 2020). Genel olarak kisitlamalarin kalkmasi durumunda 2020 yaz aylarinda
tatile gitmeyecegini bildiren sonuglar sayica daha fazla ¢cikmis olsa da, yaz aylarinda bir cok tilkenin kisitlamalari
kaldirmasiyla halk doga turizmine ve sahillere yogun bir talep géstermis, turizm Temmuz ve Agustos aylarinda
oldukgca hareketlenmistir.

Talep goren turizm yapilarindan biri de resort otellerdir. Club Patara Resort'un villa miduri Ahmet Cakir ile
yapilan s6zlii gériisme sonucunda 2019 Temmuz — Agustos doluluk orani %70 iken bu oran salgin siirecinde
2020 Temmuz — Adustos aylarinda %100 ‘e ulasmistir. Bu ¢alisma ile Antalya Kag'a bagh Kalkanda yer alan
Club Patara Resort tizerinden resortlarin Covid-19 salgini stirecinde kullanici tarafindan neden daha ¢ok tercih
edilebilir oldugunun sorusuna yanit bulunmaya calisiimistir. Konu ile ilgili bir literattir arastirmasi yapilmis,
hentiz ¢cok yeni karsilasilan ve etkileri devam etmekte olan Covid-19 ile ilgili glincel sorunlar ve oneriler
incelenmistir. Club Patara Resort'un mimari Turhan Kaso ile sozlii gorlisme yapilarak tasarim éncelikleri ve
cevre faktorleri hakkinda bilgi toplanmistir. Yerinde yapilan incelemeler neticesinde elde edilen bulgular
cergevesinde, turizm yapilarinin mimari 6zelliklerinin pandemi siirecinde ‘yeni’ kullanici gereksinimlerini g6z
ondine alinarak mekansal diizenlemeleri arastiriimistir.

Anahtar Kelimeler: Covid-19, Turizm tesisi, Mimarlik, Resort, Mekansal Diizenleme

PANDEMIiA REFLEX OF TOURiISM FACILITIES:
CHANGING SPATIAL EXPERIENCES THROUGH THE CASE OF CLUB PATARA

Abstract

During the Covid-19 Epidemic, many researches were conducted on tourism. In the results of some of
these studies, it has been observed that there are differences between the surveys conducted during the
restrictions and the actions of the people after the restriction is abolished (Tekin, 2020). In general, although
the results stating that if the restrictions are abolished, they will not go on vacation in the summer of 2020,
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the public has shown an intense demand for nature tourism and beaches with the abolition of restrictions
in the summer months, and tourism has become quite active in July and August.

One of the in demand tourism structures is resort hotels. As a result of a interview with Club Patara Resort’s
villa manager Ahmet Cakir, the occupancy rate was 70% in July - August 2019, while this rate reached
100% in July - August during the epidemic process. With this study, it was tried to find an answer to the
question of why the resorts were more preferable by the user during the Covid-19 epidemic over Club
Patara Resort located in Kalkan, Antalya Kas. A literature review has been conducted on the subject, and
current problems and suggestions related to Covid-19, which are very recently encountered and whose
effects are ongoing, have been examined. An interview was held with the architect Turhan Kaso of Club
Patara Resort, and information was collected about design priorities and environmental factors. Within the
framework of the findings obtained as a result of on-site examinations, the spatial arrangements of the
architectural features of tourism buildings were investigated by considering the ‘new’ user needs during
the pandemic process.

Keywords: Covid-19, Tourism facility, Architecture, Resort, Spatial Arrangement

1. GiRiS

Salgin hastaliklar, insanin var olma savasinda 6nemli toplumsal degisikliklere yer agmistir. Pandemi;
Pan (biitlin) ve Demos (insan), yani bltiin insanlidi etkileyen salgin anlamina gelmektedir (Sirman,
2020). Tarihte bilinen ilk salgin olmamakla birlikte iyi belgelenen ilk pandemi milattan 6nce 426-429
yillari arasinda, 1995 yilinda bolgedeki mezarliklarda yapilan analizlere gore sebebinin tifiis oldugu
ortaya ¢ikan, Atina sehir devletinin dagitilmasi ile sonuglanan Peloponez savasi sirasinda Yunanistan'da
Atina ve cevresinde gériilmistiir. Antoninus pandemisi M.0.165 ile 180 yillar arasinda Mezopotamya
ve Kuzey Afrika'dan donen askerler tarafindan Roma'ya getirilen cicek hastaligidir ve belgelere gére
hastaliga yakalananlarin 25%'i hayatini kaybetmistir (Sirman, 2020). Ancak insanlik tarihinde en fazla
bulasiciliga ve 6liime sebep olan salgin hastalik vebadir. Milattan sonra 541-750 yillari arasinda siiren
Jusitinianus vebasi iki ylizyll boyunca o zamanki diinya niifusunun %18-36'sina denk gelen 30-50
milyon insanin 6limine neden olmusgtur (Sirman, 2020). 1519 yilinda Kiiba'dan hareket eden Hernan
Cortez Aztek imparatorlugu’'nun bagskenti Tenochtitlan’a gelerek beraberinde cicek hastaligini giiney
Amerika'ya tasiyarak halkinin cogunun 6limiine neden olmustur. Etkileri gliney Amerika ile sinirli
kalmayan salginlar Avustralya’ya yayilmis ve tim bu salginlar sirasinda yaklasik 56 milyon insanin 6lim{
ile sonuglanmistir. 1665 yilinda gerceklesen Biiyiik Londra veba salgininin kara fare denen bir fare tiirt
ile insanlara bulagsmistir (Sirman, 2020).

Grip olarak tanimladigimiz hastalik ilk olarak Milattan 6nce 412 yilinda bir liman kasabasi olan Perinthus'ta
Hipokrat adli doktor tarafindan ‘perintus 6kstrtigii’ adi ile konmustur. Perinthus adi verilen yer ise bugiiniin
Marmara Ereglisidir. Hipokrat bunu insanlar Gzerinde tesirli olan bir etkene baglamis ve Epi (Ustlinde),
Demos (insan) insaniistiinde anlamina gelen epidemi demistir (Sirman, 2020). ilk grip vakasi olmasa
da kayda giren ilk grip vakasi olma &zelligi tasimaktadir. Sonrasida ise 1917 yilinda ispanyol gribi, 2002
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Sars, 2009 Domuz gribi ve 2020 Corona grip hastaliginin birer turii olarak salgin hastalik olarak insanlar
Uzerinde etkisini devam ettirmektedir.

Mimarlik pratiginde salgin dénemlerinde karantina kavrami 6nem kazanip bireylerin sosyal ve fiziksel
olarak toplumdan ayristirlmasi ile salginin bulasmasinin 6niine gegcilebiliyorsa da genel olarak yapi
yapma pratiginde koklu degisiklerden s6z edemeyiz. Tanyeli'ye gore (2020) 14. Yuzyilda hastaneler
kogus sistemi ile yapiliyorken giiniimiizde hala yapilarin bu sekilde pavyon tipi yapildigindan s6z
edilebilir. Ancak yapi tiplerinde kokli degisiklikler olmasa da mekansal olarak yeni diizenlemelerin,
gliniimiizde oldukga popliler olan ‘yeni normal’ adi ile mimarlik literatliriine ve uygulama pratigine
girdiginden soz edebiliriz.

21. yuizyilda gelisen teknoloji ve icinde bulunan Dijital cagin gereksinimleri ile birlikte is yapma, egitim ve
yasama dair olan tim deneyimlerin pratikleri gectigimiz yizyillardan oldukga farklidir. Covid-19 sonrasinda
diinyadaki bircok tlkenin karantina uygulamasina ragmen teknolojinin elverdigi bazi iskollari devam
etmektedir. Dijital ¢ag ile birlikte salginin ele alinisi bazi sorgulamalari beraberinde getirmektedir. Cagin
kolayliklarindan faydalanilmasi ile yasamin devaminin saglanmasi‘yeni normal’ terimi ile kavramsallastirilip
cesitli disiplinlerce sorgulanmaktadir. Yeni normalin karsilasilan ve yaygin etkisi bulunan riskleri nétralize
etmenin bir yolu mu oldugu ya da riskler diinyasinda insanogluna nefes alabilmesi icin yeni bir alan agma
cabasi veya bags etme stratejisi olup olmadigi sorunsallari tartisiladursun (Karakas, 2020) diinya ol¢ceginde
toplumsal yasamlar tizerinde belirli etkiler biraktigi bilinen bir gercektir. Yeni normal kavramina iliskin bazi

g

degerlendirmelerde “yeniden normale dénmenin asamali bir yaklasim gerektirecegi” ileri siirilmektedir.
Sneader ve Singhal'e gore (2020), ‘Once kriz durumunu ¢dzmek, kriz surecinde ayakta kalmak, yeniden
baslamak, her seyi yeniden disiinmek ve tasarlamak, yaptigimiz her seyi yeniden bicimlendirmek’ olmak
lizere asamali bir stire¢ yasanacaktir (Sneader ve Singhal, 2020). Karakas (2020) bu degerlendirmeye
gore yeni normalin aslinda kriz donemini ve etkilerini bertaraf etme agisindan bir suirec ve strateji olarak
gorulmesi gerektigini vurgulamakta ve toplumu sarsan pandemi halinin toplumsal yasamin sadece
sosyolojik boyutundaki etileriyle sinirli kalmayacaginin ve toplumsal yasamin diger bilesenleri tizerinde

de etkili olmaya devam edeceginin altini ¢izmektedir.

1.1. Covid-19 sonrasi Turizm ve Mekansal Diizenlemeler

Tum Dinyay: etkisi altina alan Covid-19 salgini ekonomik agidan tlkelerde krizlerin yasanmasina neden
olmus, birbiri ardina Ulkelerden bu krizin etkilerini yavaslatacak bir dizi 6neri paketleri agiklanmistir. En
fazla etkilenen sektorlerden biri de stiphesiz turizm etkisidir. Diinya Turizm Orgiitiiniin (UNWTO, 2020)
yayinladigi raporda, uluslararasi turizmin 2020 yilinin ilk ceyreginde %22 oraninda azaldidi ve yil sonunda
bu oranin %60-80 araliginda olacadi tahmin edilmektedir. Diinya Seyahat ve Turizm Konseyi'nin (WTTC,
2020) yayinladiklari raporda ise, bu yil seyahat ve turizme bagl GSYiHdeki 2,1 trilyon dolara yakin potansiyel
kayip nedeniyle, kiiresel olarak 75 milyon ¢alisanin risk altinda oldugu tahmin edilmektedir.

Pek ¢ok arastirmaci Covid-19 salgininin turizm sektori izerinde olasi etkilerini incelemeye baglamistir.
Sirecin basina oranla aragtirma sayisi ve alanlari genislemis, turizme dair farkli disiplinler altinda calismalar
yapilmistir. Kivilcim (2020) calismasinda turizm sektoriinde dijitallesme le temassiz islemlerin 6n plana
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cikacagini ve sosyal mesafeye 6nem veren daha bireysel-izole tatil tercihlerinin artacagini dSngérmdistur.
Saha calismasi ile desteklenen calismalarinda Demir, Glinaydin ve Demir (2020) ise, otuz iki turizm
isletmesi yoneticileri ile goriismuslerdir. Saha bulgular arasinda biiyiik oteller yerine kiiciik otellerin ve
toplu transferler yerine bireysel araglarin tercih edilecegi, tek kullanimlik arag gereclerde artis olacagi ve
sosyal mesafenin gidilen yerlerde tercih nedeni olacagi sonuglarina ulasmislardir. Tiirker (2020) Covid-19
salgininin turizm sektdriine etkilerini turizmm akademisyenlerinin perspektifinden gerceklestirdigi
calismasinda 82 akademisyen katilimciya acik uglu soru ile ulagmis ve bazi sonuglar elde etmistir. Her
ne kadar 1,2 milyonluk kayith Giyeye sahip DORinsight ¢evrim ici arastirma sirketinin 18 yas Ustu bes bin
yedi kisi ile gerceklestirmis oldugu ‘Salgindan sonra degisen tiiketici davranislar’ arastirmasi verilerinde
%63 gibi bir oranla yazin tatile cikmayacagim cevabi alinmis olsa da (Tekin, 2020), kisitlamalarin kalkmasi
ile elde edilen sonuglar farklhidir. Bunda anket ¢alismasinin salginin ve kisitlamalarin diinyada en yogun
oldugu 15-20 Nisan tarihlerinde yapilmis olmasi etkili olabilir. Tlrker'in arastirma bulgularindan elde ettigi
en 6nemli sonuglardan biri uluslararasi turizm yerine ulusal turizm hareketlerinin 6n plana ¢ikacaginin
ongorilmesidir. Cin'de yasaklarin kalkmasi ile birlikte halkta park, bahce ve turistik tesislere asiri bir talep
artisinin oldugunu belirten Tirker Turkiye'de de kisitlamalarin gevsetilmesi ile birlikte iki glin icerisinde iki
milyon insanin sehirlerarasi seyahat ettigini vurgulamaktadir (Tiirker, 2020). Onemli bir baska bulgusu ise
turistlerin kitle turizminden uzaklasma, bunun yerine bireysel turizme bir yonelim olmasinin 6ngdrilmesidir.
Katiimailarin yavas turizm, doga turizmi, kiiclik otel konaklamalari, devremiilk ve yazlik tercihlerindeki
artis olacagini ifade etmistir.

Turkiye'de karantina uygulamalarinin Haziran 2020 basindan itibaren kaldirilip ‘yeni normal'e gecilmesinin
ardindan kontrolli olarak insanlar sosyallesmeye, bir araya gelmeye baglamislardir. Yaz aylarina denk
gelen yeni normale gegis slirecinde, insanlarin tatil mekani secimlerindeki gézlemlerden biri de yazlik
konutlarin yeniden 6nem kazanmasi olmustur. Zogal ve Emekli calismalarinda (2020) 6zellikle yazlik
sayfiye bolgelerinde, cogunlukla yaz aylarinda kullanilan ikinci konutlarin, bu donemde, daha korunakli,
izole ve insanlar arasi etkilesimin daha az olacadi dustincesiyle bir kagis mekani olarak gorildigini ve
ikinci konutlara yiiklenen anlamin Covid-19 sonrasi degismesinden s6z etmektedirler (Zogal ve Emekli,
2020). Arastirmacilar ayni zamanda turizmi salgin sonrasi yeniden harekete geciren ve strdurilebilir
turizm faaliyetlerine katki saglama potansiyeli yliksek gorilen yazlik konutlarin, artan talep karsisinda
yasal diizenleme ve denetimler ile birlikte yeniden ele alinmasinin énemine vurgu yapmaktadirlar. Sengel
ve arkadaglari (2020) ise her ne kadar buyuk alanlara kurulu konaklama isletmeleri bulunsa da, kamping
alanlarinda tedbir amacli sosyal mesafenin rahat saglanacadi ve bulas riskinden uzak kalinmasinin daha
kolay olacaginin distiniildiigiinden yerli turist tarafindan kamp ve karavan turizminin tercihinde bu
surecte artis beklediklerini belirtmislerdir.

Covid-19'un bir sonucu olarak turizmde meydana gelen degisiklikler yere gore farkhliklar icerecektir.
Hall, Scott ve G06ssling (2020) ‘Pandemiler, Dontsimler ve Turizm’ bashkli calismalarinda, bundan
sonra yatinmcilarin hiikiimetlerin ve kurumlarin yerele ve surdirilebilir turizm bicimlerine daha fazla
odaklanacaklarini ifade etmektedirler.

Covid-19 salgini ile bireylerin diinyay1 gérme sekli, disiinme sekli e yasamlarini stirdiirme sekilleri
degismistir. Kayip yasamlarin dagilan ailelerin ve yarali toplumlarin insanlik trajedisine bagl olmaksizin
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pandemi odakli bir karantinanin neden oldugu ekonomik ve sosyal degisimler, bireylerin hatiralarinda
ve gelecek nesillerde uzun sure yasayacak kulturel bir miras olacaktir (Cakiloglu, Pirtini, Cengel, 2020).
Toplum, tipki insan gibi sert ve beklenmedik gelismelerden etkilenerek degisen ve doniisen bir yapiya
sahiptir (Karakas, 2020). Toplum da insan gibi ani bir durum karsisinda kendisini koruyarak yeni duruma
uyumlanma refleksine be kabiliyetine sahiptir. Ulrick Beck bu durumu risk’ kavramiyla agiklamistir (Karakas,
2020). Beck (1992),‘modernitenin asildigini iddia edenlere karsi ¢ikarak, modernitenin yeni bir asamasina
girildigini’ belirtir. Beck'e gore; ‘klasik sanayi toplumu, yerini risk toplumuna birakmaktadir ve kiiresel
diizenin belirleyici 6zelligi de risktir. Beck biri deprem ve sel gibi dogal riskler digeri ise insanoglunun
dogaya hakim olmak Uizere gelistirdigi teknolojiler nedeniyle olusan yapay riskler olmak tzere iki cesit
risk oldugunu ifade etmektedir. Beck'in terimi ile icerisinde bulundugumuz risk toplumu covid-19 stireci
ile birlikte sosyal mesafeye karsi gelistirdigi ¢cozlimleri teknolojiyi daha fazla devreye sokmakla bulmustur.
Bu siirecte teknolojik yenilikler hiz kazanmis, insanlarin tiiketim egilimleri cevrimici deneyim, ¢evrimici
alisveris, e-6grenme, dijital 6demeler hatta dijital muayene yoniinde artis gostermistir (Cakiloglu, Pirtini,
Cengel, 2020). Bu teknolojilerin kullanimi insanlarin yasamlarinda giinluk islerini strdurtrken kolaylik
saglamasindan dolayr pandemi sonrasi donemde de tercih edilebilir.

Cilgin (2020) pandemi siirecinde mahallenin énemini anlattigi makalesinde Diinya Saglk Orgiitinin
bulas riskinin yogun oldugu kalabalik niifusa sahip yerlerde davranis bicimleri ele alinarak mekansal
diizenlemelerin yeniden ele alinmasina isaret ettiginin altini cizmektedir (Cilgin, 2020). Cilgin (2020)
Pandemi bittikten sonra da kentlerde dayaniklligi arttirabilmek icin mahallelerden baslayarak toplumsal
kirilganligi ortadan kaldirmak Gzere bir sistem kurulmasi gerekliliginin Sneminden bahsetmektedir.
Megahed ve Ghoneim (2020) Covid-19 pandemisi sonrasinda antivirus-yapili cevre konusunda 6grenilen
dersler baslikli makalelerinde bu siire¢ zarfinda mimarlarin, planlamacilar ve yapili cevre uzmanlarinon, yeni
kalplar ve kullanim konfigiirasyonlari olusturmak icin pek cok sosyal ve mekansal sonuclari incelemeye
basladigindan s6z ederler (Megahed ve Ghoneim, 2020). Bulasici hastalik salginlariyla dogrudan ilgili
olmalarindan dolayr mimari ve kentsel alanlar yalnizca acil ve ihtiyati tedbirlere dayali karantina dedil,
ayni zamanda tiim bina tiirlerindeki ve kentsel alanlardaki tasarim ve planlama sorunlarina ve zorluklarina
da atifta bulundugunu belirtmis ve bir takim pandemi sonra mimari ve kentsel tasarimla ilgili calisma
alanlari belirlemislerdir. Bu arastirma alanlarini, pandemi sonrasi kentsel tasarim, pandemi sonrasi kamusal
alanlar, pandemi sonrasi konutlasma, pandemi sonrasi ofis mekanlari ve yapi ve konstriiksiyon teknolojileri
basliklarinda toplamis ve alt basliklar belirleyerek tartismaya agmislardir. Aragtirmacilarin, ¢alisma boyunca
yonelttikleri sorular giiniimiizde hala bilinmezligini koruyor olsa da planlama stratejisinin ve planlama
teorilerilerinin yeniden diizenlenmesi gerektigi gercegini ortaya koymus, glivenlik katmanlarinin yalnizca
stirekli mutasyona ugramis virus saldirilarini dnlemek icin degil, ayni zamanda pandemi sonrasi ddnemde
uygulanabilecek bir iyilestirme yaklasimi icin kullanilirsa, stirdirilebilir bir ortam olusturmaya yardimci
olabilecegi 6nerisinde bulunmuglardir.

Ozdemir (2020) Salgin Sonrasi Alinan Onlemlerle Turizm: Muhtemel Senaryolar adli calismasinda 18
ana baglikta 6nlemleri siralamistir. Bunlardan ‘mutfakli odalarin sayica arttirilmasi, butik restoranlarin
tasarlanmasi ile yeme icme ihtiyaci az kisiye indirilmesi, sahillerde fiziksel mesafelerin korunabilmesi icin
yeniden tasarlanmasi, muayene birimlerinin olusturulmasi, aileye 6zel bina ve sahil imkanlarinin sunulmasi,




174

ILKE CIRITCI

konaklama isletmelerinin dikey biiylime yerine yatay biylimeye dogru egilim gostermesi’ olmak tizere 5
baslik mekansal diizenlemelerle iliskilidir.

2. AMAC VE YONTEM

Arastirmanin temel amaci Koronaviriis Salgininin turizm sektori tGzerindeki olasi etkilerinin ve kullanici
egilimlerinin mekansal olarak degerlendirilmesidir. Konu ile ilgili oncelikle bir literatlr arastirmasi yapilmis,
heniiz ¢cok yeni karsilasilan ve etkileri devam etmekte olan Covid-19 ile ilgili glincel sorunlar ve oneriler
incelenmistir. Arastirma Antalya-Kalkan'da yer alan Patara tatil sitesi orneklemi tizerinden irdelenmis,
tasarimaisi Y.Mimar Turhan Kaso ile yapilan sozli réportajda Club Patara’nin tasarim kritikleri ve covid-19
sonrasi yerli-yabana turistlerin egilimleri hakkinda bilgi alinmigtir. ileri arastirmalara ve mimari tasarimlardaki
oncul yaklagimlara teorik olarak etki yapmasi beklenen calisma, mekansal olarak alinabilecek dnlemlere
ve pandemi sonrasi gecerli olmasi 6ngorilen temalar Gzerinden tasarim kriterlerinin tartismaya agcmayi
hedeflemektedir.

3. KALKAN - CLUB PATARA RESORT’UN MiMARIi OZELLIKLERi VE PANDEMi KARSISINDA
REFLEKSI

Kalkan, Antalya ilinin Kas ilgesine bagli bir semttir. Antik donemde Karia ve Likya Bolgeleri arasindaki
baglantiyr saglayan yollarin kesisme noktasinda bulunan yerlesim yeri Antiphellos olarak anilir. Ayni
zamanda bir ticaret limani olan kent Roma Déneminde 6nem kazanir ve Bizans Doneminde Piskoposluk
merkezi merkezi olmustur. Bu donemde Arap akinina ugramis daha sonra Anadolu Selcuklu topraklarina
katilarak Andfli adini almistir. Osmanli Devleti ilceyi Yildinm Beyazit Doneminde topraklarina katmistir
(KAS BEL, 2020). Kalkan'in egimli yamagclardan olusan tarim arazisinde genis alan kaplayan zeytinlikler
en onemli gelir kaynagidir. Dag siralarinin meydana getirdigi engel, yuzyillar boyunca buyuk kentlerle
karayolu iliskisi kurulmasini engellemistir. Bu olumsuz sartlara ragmen yakin cevrede bulunan kodylerin
Uruinlerini deniz yoluyla pazarlayan ve gelen mallarin toplanip dagitiminin yapildigi canli bir ticaret iskelesi
olarak varligini stirdlirmustir. 1980'lerde karayolunun Kalkan’a ulasmasi ile turizm olgusu baslamis, turizm
geliri sayesinde tarimsal ekonomide ve niifus-yerlesme yapisinda 6nemli degisiklikler meydana gelmistir
(Erel ve ark., 2014).

Kalkan ve cevresinde turizme cok elverisli dogal cekicilikler vardir. 1970 yilindan itibaren ingiliz yatlarinin
gelmesi, yat turizmini canlandirmis, hareketlenen turizm ie birlikte gelen tursstler icin mesken ihtiyac
ortaya cikmistir (Erel ve ark., 2014). ilk olarak ev pansiyon olarak isletmeye acilan konaklama uniteleri
1983 sonrasinda otel, motel ve devremiilk olarak cesitlilik gostermistir. 1993 yilinda kurulan Club Patara
Resort da artan talebin neticesinde Kalkan'da, mimari Turhan Kaso tarafindan bulundugu konumun tim
potansiyellerini projeye yansitabilme kaygisiyla ve arazinin olumsuz olarak nitelendirilebilecek sartlarini
projede avantaja donustiirme gayreti ile tasarlanmistir.
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Resim 1. Club Patara Resort’a ait fotograflar (URL-1)

Resort 6zellikle rekreasyon, dinlenme, saglik ve deneyim yasama amaclh diizenlenmis ¢ok cesitli turizm
faaliyetleri ve hizmetler sunan, nispeten her tiirlQ tesis ve faaliyeti icinde barindiran konaklama alanlaridir
(Ozdemir, 2006). Club Patara Resort 250 villa ve 60 odali bir otelden olusmaktadir. Bir tepeye oturmakta ve kot
farklarinin projede kullaniima sekli ile odalar birbirini kesmemekte, manzaradan maksimum yararlanilmigtir
(Resim 1). Club Patara’nin yapildigi donemler olan 1990 yillarin basinda Antalya'nin daha ¢ok giliney
kesiminde ¢ogunlukla dikey mimarinin hakim oldugu yogun bir otel insaati faaliyeti gerceklesmektedir.
Oncelikli temel yaklasim turistlerin merak, zevk ve beklentilerini karsilamak icin geleneksel, bélgesel,
Osmanli ve Tuirk imajtyla iliskili cevreler yaratmak olmus, hepsi bir arada ‘disneyland’ tarzi tasarim yaklasimlari
gdzlemlenmistir (Beyhan, Untigiir, 2006). Beyhan ve Uniigiir (2006) Turizm yapilarinda kimlik sorununu
Belek-Kemer otelleri lizerinden arastirdiklari calismalarinda, turizm mimarisinde farkli davranis bicimleri
dogrultusunda yapilan kimlik arayiglarinin yaniltici bir mimari imajin olusmasina neden oldugunu ve bu
davranis sekli ile dogal ve yapili cevreye uygun olmayan ve kolaylikla degistirilemeyecek formda yapisal
cevreler olustugunu belirtmislerdir. Turizmin stirdirilebilir bir yapida gelistirilebilmesi igin, turizmin
gelismesini yok etmeden cevrenin korunmasi ve ¢evrenin kullaniminin planlanmasi dnemlidir.

Club Patara’nin mimari Turhan Kaso ile 6 Agustos 2020 tarihinde yapilan soyleside, Club Patara’nin
tasariminda insanin dogasina, bireysel ergonomisine, bir arada yasamasina yani toplumsal ergonomisine
ozellikle dnem verildigini belirtmistir. Kaso ayni zamanda tesisin tasariminda herhangi yeni bir amaca
hizmet etmeksizin, bireylerden olusan bir toplumun sosyolojisinin ergonomisinin olusturulmasi calisildigi
icin baska bir takim yeni arayislara gidilmeden yapilan bir proje oldugunun 6zellikle altini ¢izmistir. Tesis,
mimarini one ¢ikaracak 6zel bir kaygi tasimadan, herhangi bir ispat cabasi olmadan, yerin ruhuna uygun
ve tamamen islevselligin amaclandidi bir proje olarak tasarlanmistir. Mimarlik, Kaso'nun tanimi ile canlilarin
yasamlarini, ergonomilerini diizenleyen ve konforlarini temin eden, onlari dogru yasamalarini saglayan bir
bilim dalidir ve Club Patara’nin tasariminda bu ilkeler 6n plana ¢ikmistir. Tasarim stirecini séyle anlatmaktadir;

Burada bir yasam dlistintildii. Bu yasami tasarlarken binlerce yildan beri tasarimin nemli etkenlerinden
olan gtinesin dogusu-batisi, manzara, riizgarin esis yonu, cevrede yer alan dogal girdiler, bunlarin hepsi
tasarimin 6nemli belirleyicileri oldu. Bu yasami kurgularken herhangi bir kisisel iddia ile yola ¢ikmadim.
Geredi eyse ona yapmaya gayret ettim. Geredi buydu. Oniime kadidi aldigim noktadan itibaren bunu
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unutmadan ¢alistim. Plan, onlarca kesit, 3 boyutlu modeller-maketler hepsi ile es zamanli ayni anda
calisip tiim bu tesisteki yasama dyle karar verdim. 72 yilindan beri mimarlik yapiyorum. Neredeyse 50
yillik mimarim benim anlayisim, mimarlik sahada bitmez. Herseye kadit lizerinde karar verdim ve tatbiki
sahada hic de kolay degildi. Betonarmesi, ince yapisi ve tefrisi dairesel binalar icin epey zorlayiciydi.
Ancak bitmis hali doga ile uyumlu ve ormanda biten mantarlar gibi. Endisem de buydu ve memnun
edici bir uygulama oldu. Mesela yasami diistintirken bir kéy disiindiim. Geleneksel yasamda ortada
bir meydan olur, o meydanin ortasinda cesme ve meydana bakan lokantalar, bakkal, market, otel olur.
Hepsini bu yasam i¢in hayal ettim ve uyguladim. Mesela meydana bakan bir otel tasarlarken (diger
konaklama tinitelerinden ayri) amacim bir ihtiyaca yénelik otel yapmak degildi, o otel kye hizmet icin
yapildi. Burada bu yasami hayal ederek tasarim yaptim. Burada dogru olan, zamansiz olan buydu.
(Turhan Kaso ile 06.08.2020 tarihinde yapilan soylesi).

Club Patara’nin mimarinin tasarimi yaparken motivasyonu hayal ettigi o geleneksel kdyu ve geregi yasami
kurgulama cabasidir. Geleneksel Tiirk ve Roma izlerini tasiyan projesi ile Kaso, italyan Cumhurbaskanhigini
temsilen italya Ankara Biiyiikelcisi Carlo Marsili tarafindan Tophanede yer alan Venedik Sarayrnda diizenlenen
bir toren ile Devlet Liyakat Nisani sayilan ‘Cavalieri’ almistir.

4. BULGULAR

Ozdemir (2006) Resort planlamanin temel ilkelerini 14 baglik altinda toplamaktadir. Belirtilen 14 ilkeye gére
Club Patara incelenmis ve tamaminda olumlu degerlendirilmistir (Tablo 1). Ozellikle cevre potansiyellerinin
tasarima yansitilmasi ayni zamanda da peyzajin ilgi cekiciligi, tasarimla birlikte planlanmis olmasi ve
uygulama asamasinda bir arada uygulanmasi, var olan ¢evresel ozelliklerin korunmasini sorgulayan
ozelliklerde Club Patara Resort, ayirt edici 6zelliklerinin bizatihi bu ilkeler olmasi dolayisiyla olumlu olarak
degerlendirilmistir (Resim 2).

Resim 2. Club Patara Resort'un konaklama Unitelerinin manzaraya yonelimi ve Resort'ta peyzaj kullanimi (URL-1)

14 maddede yer alan 4 numarali maddenin, 6zel gereksinimli bireylerin (engelli) tesisin tamamina erisim
saglayabilmesini iceren kisminda, topografik 6zelliklerinden dolayi cesitli kotlarda denize kadar tasarlanan
platformlara merdivenlerle ulagim saglanmasi durumundan &tiirti eksi degerlendirilmistir (Tablo 1). Tesisin
sahil diizenlemesinde 6zel gereksinimli bireyler icin asansor sistemi ve rampali diizenlemenin oldugu bir
bolim de olmasi bu grubun da deniz kenarina yardim almadan inebilmesini ve sahilden faydalanmasini
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saglamaktadir ancak 6zel diizenleme tesisin tamami icin miimkiin olmamaktadir. Bunun disinda tesisin
yapilmis oldugu yildan itibaren gerekli teknolojik ihtiyaglarin saglanmasi (klima, internet, asansoér vb.) ve
degisen yonetmeliklere uyulmasini saglayacak diizenlemeler yapilmis gerekli yerlere ekler tesisin tasarimi
ile ters diismeyecek sekilde Resortun tamamini tasarlayan Y.Mimar Turan Kaso tarafindan yapilmistir. Ancak
popdler kilttrin dayattigi ve isletmeye yonelik talepler, tesisin yavas kenti (citta slow, bu 6rneklemde
Resort, kiiclik lcekte bir kente benzetilmektedir) destekleyen kurucu ilkelerine ters diismesi nedeni ile
kabul gérmemistir.

Tablo 1. Ozdemir'in (2006) Resort Planmanin 14 Temel ilkesine Cercevesinde Club Pataranin Degerlendirilmesi

Resort Planlama ilkeleri (Ozdemir,
2006)

Club Patara Aciklama

adaclarin tamami, kiyr seridi, cevre ozellikleri

1 Ozel Cevresel Ozelliklerin Korunmasi v/ korunmus, proje tasarimini sekillendirmistir

Manzara Alan ve Koridorlarinin

manzara alanlari korunarak resortun karakteri

Korunmasi v glclendirilmistir
rekreasyon alanlari, spor alanlari, yeme-icme
Resort Unitelerinin ve Faaliyetlerinin mekanlari ve konaklama mekanlari islevsel olarak
Gruplandiriimasi N gruplandirilarak etkin kullanima olanak saglamistir
su kenarlari 6zgiin 6zelliklerini korunarak
Temel Konaklama Alanlarinin, diizenlenmistir. ulasim kolayligi olarak topografik
Resortun Temel Cekici Unsurlari ile oOzelliklerden &tiirl tim kotlara erisim 6zel
Uygun Sekilde iliskilendirilmesi v, X gereksinimli bireyler icin miimkiin degildir (Resim 3).
Tesisin tam merkezi bolgesinde bir meydan
Ticari ve Rekreasyonel Tesislerin olusturulup ticari mekanlar bu meydani besleyen
Uygun ve Merkezi Konumu v konumda yerlestirilmistir (Resim 4).
Restorta bir yerden giris vardir. Giris ve ¢ikis
yapilan giinler disinda(bavul indirme-tasima
kolayhdi) bireysel araclar tesis disinda otoparklarda
durmakta, tesisin icerisinde strekli calisan shuttle
disinda iceride trafik olusturacak bir unsur
Resorta Denetimli Ulasim v bulunmamaktadir.
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Peyzaja tesis icerisinde ayri 6nem verilmis, 6zel
olarak disaridan bitkiler getirtilip, mevcut olan
agaclarla birlikte strekli bakimlari yapiimaktadir.
Tesis ici ulasim Club Patara‘a ait ‘shuttle’ hizmeti ile

7 Etkili ve ilgi Cekici ic Dolagim Ag 15dk. araliklarla saglanmaktadir.
Tesis sinirlan peyzaj 6zellikleri ile kolaylikla ayirt
edilebilir durumdadir. Diger tesislerle arasinda
8  Resort Etrafinda Tampon Alan tampon alanlar olusturulmustur.
Resortta evi olanlar ve otel hizmetinden
Resorta ve Temel Cekici Unitelerine faydalananlar disinda, ticret karsiliginda bolge
9  Halkin Girisinin Saglanmasi sakinlerinin girislerine agiktir.
Yeterli alt yapi sistemleri vardir. Ayni zamanda
10  Yeterli Altyapinin Saglanmasi giines enerjisinden oldukga faydanilmaktadir.
Tesis Tasarimi mimari anlamda oldukga ilgi cekicidir,
yatay mimariye sahiptir ve peyzaja 6zel 5nem
11 Uygun Etkinlik Tasarimi ve Peyzaj verilerek yapilar peyzajla bittinlesik tasarlanmistir.
1993 yilinda agildigindan itibaren yogun ilgi
olmasina ragmen tesis kapasitesini asici yeni
ek tasanimlara ihtiyag duymamis, degisen turist
talepleri karsisinda kurucu ilkelerinden 6diin
Resortun Cevresel Kapasitelerini vermeden isletiimeye devam edilmesine 6zen
12 Ge¢gmemek gosterilmistir.
Calisanlar icin tesis icerisinde kalici odalar
Resort Calisanlari icin Yeterli Barinma mevcuttur. Her tirll ihtiyaglarini gidermek lizere
ve Diger Toplum Hizmetlerinin mekanlar diistintlms, tasarim asamasinda
13 Saglanmasi planlanmis ve uygulanmistir.
Zaman icinde gelisimin agamalandirimasi
14 Gelisimin Asamalandiriimasi planlanmistir
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Ozdemir (2020) Covid-10 salgini sonrasinda turizm isletmelerin mekansal olarak alabilecegi 6nlemleri
acikladigi calismasinda asagidaki gibi 5 madde siralamistir.

« Mutfakli odalarin sayica arttirilmasi,

- Butik restoranlarin tasarlanmasi ile yeme icme ihtiyaci az kisiye indirilmesi,

« Sahillerde fiziksel mesafelerin korunabilmesi icin yeniden tasarlanmasi,

« Muayene birimlerinin olusturulmasi, aileye 6zel bina ve sahil imkanlarinin sunulmasi,

« Konaklama isletmelerinin dikey biiylime yerine yatay biiyiimeye dogru egilim géstermesi (Ozdemir,
2020).

Ozdemirin énlem 6nerileri cercevesinde Club Patara Resort'un kullanima acildigi yil olan 1993'ten bu
yana degismeden gelebilen mimarisi ile ortlistigu gorilmektedir. Odalarin her birinde mutfak olmasi,
sahil kenarinda ve orta meydanda olmak Uzere cesitli yeme-igme restoranlarinin yani sira sahilde bireysel
kullanilabilen platformlara da servis imkani olmasi restoran yogunlugunu en aza indirmektedir. Sahillerde
tasanimin basindan itibaren kisisel-bireysel 2 kisilik, 3 kisilik ya da 4 kisilik farkli boyutlarda platform tercihleri
kullanicya sunulabilmektedir (Resim 3).

Resim 3. Club Patara Resort sahilinde yer alan farkli kotlarda diizenlenen platformlar (URL-1)

Tesis yeterli saglik hizmetini saglamaktadir. Kaso, Resort'un konaklama birimlerini kot farkindan yararlanarak
birbirinin manzarasi kesmeyecek bicimde ve farkli yonelimler ile mahremiyet saglayarak farkli girisler ve
gecisler ile tasarlamistir. Bu tasarim da konaklama Unitelerine varis yolunda yogunlugun, yigilmanin ve
kalabalik birikiminin 6nline gecmektedir. Resort ayni zamanda dikey mimari yerine yatay bir mimariye
sahiptir.

Yukarida bahsedilen 6nerilerin Turhan Kaso'nun tasariminda mevcut olmasinin, Club Patara’nin Covid-19
salgini sirasinda tercih edilmesindeki artisinda buyuk rold vardir. Villalar Miidiird Ahmet Cakir'an alinan
verilere gore 2019 yilinin Temmuz - Agustos doluluk orani %70 iken 2020 yilinin Temmuz - Agustos doluluk
oranlari %100% ulasmistir. Covid-19 gibi bir salgin suirecinde kisitlamalarin kalkmast ile kaygilarini koruyarak
glvenli turizm arayisi icerisinde olan turistler, Club Patara Resort’u tercih etmislerdir.
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Resim 4. Club Patara Resort’'un ortasinda yer alan meydana ait fotograflar (URL-1)

insanin doga ile etkilesiminin kisitlandigi salgin siirecinde doga diinyanin pek cok yerinde kendini
iyilestirme egilimi gostermistir. Bazi balik tiirleri terk ettikleri denizlere geri donmus, hava kirliligi yogun
olan kentlerde hava kirliligi makul diizeylere inmis ve bu durum kiresel bir umut yaratmistir. Kisitlamalarin
kalkmasindan sonra cesitli sehirlerde aylarca evlerinden kisa mesafeler ve kisa ihtiyaglar disinda ¢cikamayan
insanlarda, her ne kadar karantina kisitlarinda yapilan anketlerde, o donemdeki egilimleri 2020 yazinda
tatil yapmak Uizere sehri terk etmek olmasa da kisitlar kalktigi anda bunun aksi davraniglar gorilmis,
imkan bulabilenler tercihini yurtici turizminden yana kullaniimiglardir. Bu yil en ¢ok tercih edilen turizm
tiplerinden biri de doga turizmidir (URL-2). Bunda doganin kendini iyilestirmesi ile yiikselen kiiresel umut
ve dogaya duyulan 6zlem disinda dodada kendiliginden saglanan izole tatil anlayisinin da etkisi biyukttir.
Club Patara’nin tasariminda Kaso'nun da réportajinda degindigi gibi peyzaj mimari ile birlikte tasarlanmis,
mevcut agaclarin tima tasarimin sekillenmesinde rol oynamis, ilave olarak tiim bitkiler mimari ile 6rtiisecek
bicimde tasarim kararlar ile birlikte secilmis ve uygulama sirasinda bir arada uygulanmistir. Resort’a ait
web sitelerinde de yesillikler icerisinde yer alan konaklama Unitelerinin siklikla yer almasi, tesiste ilk defa
konaklayacak turistlerin kararlarinda etkili olmus olabilir.

5. TARTISMA VE SONUC

Covid-19 Salgint ile birlikte pek cok (lke kisitlamalara gitmistir. Turkiye'nin cesitli illerinde 6zellikle Mart,
Nisan ve Mayis aylarinda bazi iskollarinin devam etmesi nedeniyle calisanlarin, hastalarin ve ihtiyag gidermek
amaciyla gerceklestirilen alisverisler icin kisa sureli sokaga ¢ikma disindaki tim hareket kisiti Haziran basgi
itibari ile kaldinlmis, salgindan koti etkilenen ekonominin hareketlenmesi icin turistik seyahatlerinin,
HES (Hayat Eve Sigar) raporunun temiz olmasi halinde 6nu agilmistir. Arastirmacilarin kisitlamalar
stirecinde yapmis olduklari arastirmalarin tersi olarak kisitlar kalktiginda ikinci konutlara (yazliklara), sahil
kesimlerindeki tesislere, dogada yer alan kampinglere yurt capinda buyik bir talep olusmustur. Talep
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dogrultusunda turizm tesislerinin isletiimeye devaminin saglanmasi iin Kiltuir ve Turizm Bakanlig, Bilim
Kurulu tavsiyeleri dogrultusunda bazi kurallar getirmistir. Bu kurallar ¢cercevesinde bazi operasyonel ve
mekansal planlar olusturulmustur. Dijital teknolojilerin gelismesiyle temassiz islemler bu siirecte dnem
kazanmis ve isletmelerin bu tiir teknolojileri destekliyor olmasi beklenmektedir. Tim isletmelerde yeme-
icme birimlerinde servis ve hijyen 6n plana cikarilmis mimkiinse tek kullanimlik servislerin kullanimi
Onerilmistir. 110 sayfadan olusan 6nlemler kitapciginda cesitli operasyonel 6nlemler disinda mekansal
diizenlemelerle ilgili sosyal mesafenin getirdigi diizenlemeler de 6nerilmektedir. Seyzlonglar arasi mesafelerin,
ortak toplanma alanlarinda, yeme-icme mekanlarinda, amfi tiyatro gibi mekanlarda oturma diizenlerinin
ve asansor gibi sirkiilasyon elemanlarinda sosyal mesafenin énemine deginilmis, yeni diizenlemeler ile
1,5 metre kabul edilen mesafe araliginin birakilmasi zorunlu kilinmistir. Sayilarda azaltmalara gidilmistir.
Fitness salonlarinda ve toplanti salonlarinda kisi basi 2,5m2 alan saglanacak sekilde mekanlarin yeniden
dizenlenmesi ve kapasite sayisinin azaltilmasi istenmistir (Klltlr ve Turizm Bakanlidi, 2020).

Kisitlamalarin kalkmast ile 2019 yili verileri karsilastinldiginda 2020 yaz aylarinda salgina ragmen resortlara
talep artmistir. Bu artis salgin tedbirlerini tasarimi ile saglayan bir resort olan Club Patara 6rneginde
incelenmis ve bazi sonuclara ulasilmistir. Ozdemirin (2006) resort planlamasinin ilkelerini arastirdigi
calismasinda belirledigi 14 ilke Club Patara 6rneginde incelenmis ve tamaminda uyumlu oldugu gérilmustir.
Mimarinin da tasarim ilkesi olarak 6zellikle vurguladigi cevresel degerleri korumak ve yerine uygun, geregi
kadar tasarlamanin bunda rolii biiyiiktir. Ozellikle Bakanhgin éneri kilavuzunda da belirtildigi gibi ortak
alanlarda, sahillerde ve 6zellikle tnitelere giden asansor, merdiven gibi elemanlarda yigiimalar, kalabaliklari
onlemek, sosyal mesafeyi koruyarak bulasiciid 6nlemek en 6nemli tedbirdir. Club Patarada bu konularda
herhangi bir 6zel diizenleme yapilmasina gerek duyulmadan, tasarim asamasinda ilk basta daha fazla
Unite yerlestirmek yerine, cevresine ve icinde bulundugu tabiata uyumlu, 6zellikle geregi kadar konaklama
Unitesinin topografyaya uygun yerlestirmesi ile sosyal mesafe yaratilmistir. Konaklama tnitelerine, kendi
ozel yolundan (patikasindan) ve yalnizca kendi kapisina ulasan merdivenlerle ulasilabilmekte boylece
ulasimdaki yigilmalarin 6niine gecilmektedir. Mimarinin geleneksele Sykiinerek gergeklestirdigi tasarimda
bu ulasim agi da geleneksel Akdeniz mimarisini andirmakta, yizyillarca en islevsel kullanimin yore halki
tarafindan kullanilagelmesiyle olusan yollar, Club Patara'da da kendini gostermektedir. Yollar ve konaklama
birimleri tamamen topografyaya uyumlu ve organik bir yapida tasarlanmistir. Resort’'un eklem yerleri,
bulusma noktalar ve meydanlari konaklama birimlerinin merkezinde yer almakta ve ulasilabilir konumdadir.
Tim odalar 6zellikle Covid-19 salginindan sonra mutfakta hijyene verilen degerin artmasiyla olusan talebi
karsilar nitelikte, mutfaklidir. TUm odalarin mutfakli olusu da tercih edilirlikte Club Patara icin arti degerdir.
Ayni zamanda sahil diizenlemesinin farkli kotlarda degisik boyutlarda platformlarla sekillenmesi sahil
kenarindaki sosyal mesafeyi tasarim ile kendiliginden saglamaktadir.

Covid-19 insanlik tarihinin gordigu ilk salgin degildir ve son olmayacaktir. Bilim insanlari niimiizdeki
yillarda salgin hastaliklarla daha ¢ok karsilasacagimizi belirtmis (URL-3), yasam tarzlarimizi bu kosullara
uyum saglayacak sekilde yeniden diizenlemenin 6neminden bahsetmislerdir. Turizm tesisleri bu duruma
hazirliksiz yakalanmis, hizla bir dizi 6nlem alma yoluna gitmistir. Mekansal olarak alinmasi gereken acil
onlemler disinda mimarlarin bu gercegi goz ardi etmeden tasarimlarini gerceklestirmeleri 5Gnem tasimaktadir.
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Abstract

This paper presents an experimental study, the purpose of which is to know the effect of surface shape on
the thermal contact conductance of two solid specimens bonded to each other. The experiment was carried
out by placing copper and aluminum specimens in an electric furnace, isolating the surroundings of these
specimens and measuring the temperatures at the contact surfaces of the samples. The aluminum specimens
used in this study have different surfaces (some specimens have extended surfaces). The experimental results
found variations in temperature distribution due to the difference in surface form, by which the aluminum
thermal conductivity can be measured at various temperatures ranging from 100°C to 300°C. The results
showed the efficiency and effectiveness of extended surfaces and their effect in enhancing heat transfer.

Keyword: Thermal conductivity, Thermal contact conductance, Thermal contact resistance, Extended surfaces.

FARKLI MALZEMELERIN YUZEY SEKLi VE PURUZLULUGUNUN TERMAL TEMAS
ILETKENLIGINE ETKiSi iCiN DENEYSEL BiR CALISMA

Ozet

Bu makale, birbirine temas eden iki kati numunenin, yiizey seklinin isil temas iletkenligi tizerindeki etkisini
bulmayi amaclayan deneysel bir calismayi sunar. Deney, bakir ve aliminyum numuneleri bir elektrikli firna
yerlestirerek, bu numunelerin cevresini izole ederek ve numunelerin temas ytizeylerindeki sicakliklari dl¢tilerek
gerceklestirilmistir. Bu calismada kullanilan aliiminyum numunelerin farkli ylizeyleri vardir (bazi numuneler
genis ylizeylere sahiptir). Deneysel sonuclar, ylizey formundaki farkliiga bagh olarak sicaklik dagiliminda
farklilhklar buldu; bu sayede aliiminyum termal iletkenlik 100°C ila 300°C arasinda degisen cesitli sicakliklarda
olcilebilir. Sonuglar, uzatilmis ytizeylerin verimliligini ve etkililigini ve isi transferini artirmadaki etkilerini gosterdi.

Anabhtar Kelimeler: Termal iletkenlik, Termal temas iletkenligi, Termal temas direnci, Genisletilmis ytizeyler.
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1. Introduction

Heat transfer is one of the important fields where researchers have focused on the transfer of heat
because it deals with a wide range of applications (Sahu, M., Sahu, G., Sao, and Jain, 2018). Knowledge
of the thermal properties of materials used in various applications is very important to obtain effective
design, and at the same time, it is low cost (Patle, 2006). Heat conduction is one of the mechanisms of
heat transfer that occurs due to the difference in temperature between two contacting bodies (Holmen,
2008). Depending on the material state (solid or liquid) many devices are used to measure the thermal
properties (such as thermal conductivity) of the materials. The measuring technique is classified into
two types: firstly, the steady-state technique, which is achieved when the specimen reached a thermal
equilibrium state. The second technique, called the transient method, start measuring when the specimen
temperature reaches the desired temperature (Kerschbaumer et al., 2019). The methods used by the
researchers in their studies to measure the thermal properties of different materials and their effects will
be identified through the following literature:

Yuwang (2017) measured the thermal conductivity by using a hot disk device to stainless steel beads and
glass beads with different particle sizes and analysis of the effect of moisture on the results of measuring
the thermal conductivity.

Jin sung (2018) has developed a device to measure the insulation performance using a heat flow meter,
through which the thermal conductivity of gases is measured.

Ross (2018) measured the thermal properties of samples using the optical heat deviation spectroscopy.
Through this transient method, the laser can be used to heat the sample. The beam of electromagnetic
radiation energy is converted into thermal energy that leads to moderate temperature grades through
which the sample temperature can be known.

Christoph (2019) calculated fluid temperatures using a differential scanning calorimeter for temperatures
of up to 270 ° C. Through which liquid mass flow rate and the temperature difference can be known along
with the concentrated solar energy.

Courtney (2019) studied used a needle probe technique to measure the thermal properties of stainless
steel with diameters ranging from 10 mm to 30 mm. Thermal conductivity was determined, with resistance
to thermal contact. The mean standard error of 0.501 K.

Andallib (2016) conducted an experimental study to evaluate the thermal conductivity of two contact
samples using the steady-state method. The materials used are copper, aluminum, and stainless steel.
The thermal conductivity of flat planar surfaces with a roughness of 1-5 nm is calculated with the effect
of roughness on the thermal contact conductance.

The purpose of this study is to find a system capable of calculating the thermal properties of solid materials
and at different temperatures. This study contributed to finding comparisons between specimens having
different extended surfaces and studying their effect on heat transfer.
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2.Theory

The current study is focused upon tight contact between two solid specimens. Heat transfer occurs as
a result of heating the specimen, which leads to the transfer of heat energy through it. The rate of heat
can be calculated from the following equation(Incropera, 2011):

(T: - Tij
Ax

Where Q is the rate of heat (W), k is the thermal conductivity (W/m.,C), A is the area (m?), (T, T)is the
temperature difference (°C), Ax is the thickness (m).

Q =k.A. (1)

Since the two specimens are in contact, the thermal energy in the first specimen is the same as the thermal
energy in the second specimen, as shown in Figure 1. This is indicated by the following equation (2):

Tx

=N\
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- T

.—»
e T e

Figure 1. Scheme of heat transfer between two solid specimens

Q1 =¢; (2)
Where Q, is the heat rate of the copper specimen, Q, is the heat rate of the aluminum specimen.

The first specimen of copper has a thermal conductivity k, known in previously (standard), and thus the
thermal conductivity k, of the aluminum specimen can be found by applying the following equation:
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2.1 Thermal contact between specimens

Perfect contact between two specimens enhancing heat transfer. Researchers are always trying to find
perfect contact between specimens by trying to create very smooth surfaces. The difficulty is always with
the presence of relative roughness that leads to the formation of air gaps that resist the transfer of heat
from one specimen to another. These gaps reduce the temperature in the interface area between the
specimens. In this study, the temperature in the interface area between the specimens was considered
equal by models with very smooth surfaces. Also, a thermal oil was placed between the specimens to
prevent the formation of air gaps, and thus we can maintain the temperature in the area of the specimens
equal(Cengel, 2006).

Thermal contact conductance between the specimens in the interface area can be calculated using the
following equation[(Cengel, 2006):

_ ¢
°  A.AT,

intarface

Where h_is the thermal contact conductance (W/m?°C).

The concept of thermal contact resistance is the opposite of thermal contact between specimens, which
can be determined through the following equation(Cengel, 2006):

Where R is the thermal contact resistance (m?.°C/W)

2.2 Extended surfaces

Extended surfaces are used in many applications, to optimize the heat transfer generated within the
components. Extended surfaces have different shapes, including cylindrical, rectangular, and other shapes.
In choosing extended surfaces, consideration must be given to the length and height of the extended
surface due to its effect on its efficiency and effectiveness(Jeon, Ngo, and Byon, 2016). Understanding that
the temperature varies along the extended surface is important because the efficiency of the extended
surface can be determined from the following equation(Cengel, 2006):

sz'n

Ny = 6)

Qf in nox
Where: nis the fin efficiency, Qis the actual heat transfer rate (W), Qﬁn’ alS the ideal heat transfer rate (W).

Another indicator is the effectiveness of the extended surface, from which thermal performance can be
measured. This happens with the following equation applied(Cengel, 2006):
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Qfm _ Afiﬂ

g = Mg 7)
7 Q-m:- fin ‘Ll-nr.:- fin fim

Where ¢ is the fin effectiveness.

3. Experimental study

An important part of this research is experimental work because it produces practical results. This research
is focused on building an integrated system capable of evaluating specimen thermal properties by
distributing measured temperatures to control experimental parameters using accurate and calibrated
Sensors.

3.1 Experimental devices

The experimental devices for this study shown in Figure 2 consists of a group of major components
aimed at measuring the temperature of some selected specimens. First: A rectangular electrical furnace
consisting of a chamber for heating specimens by heating the wires distributed on its internal walls. The
temperature sensor is placed on the back wall, with a channel in the furnace gate to put specimens. This
furnace is characterized by rapid heating and the ability to maintain internal temperature due to the
existing thermal insulators. Secondly: A control unit containing a digital screen whose function is to set
the furnace temperature at the required degree. Third: Thermocouple Type-K are known for their good
sensitivity and are placed in the required positions to measure the temperature of the specimens, and
on the other side the thermocouples are connected to a programmable logic control unit. Fourth: A
programmable logical controller.

Furnace

Programmable
logic controller
PLC

Thermocouples

Figure 2. Experimental devices
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3.2 Specimens

The specimens used in this study are aluminum and copper as shown in Figure 3.

(@) Aluminum specimen (Rough

surface)

(b) Aluminum specimen
(Cylindrical surface)

(c) Aluminum specimen (Orthogonal

surface)

The known thermal conductivity of copper is shown in Table 1, in addition to three specimens of aluminum
with different surfaces. The first specimen has a rough surface of 40 mm in length, 40 mm in width and
40 mm in height. The second specimen has a cylindrical extended surface and has the same dimensions
as the first specimen. As for the dimensions of the extended surface, it is 10 mm long and 2.5 mm in
diameter. The third specimen is composed of vertical and horizontal extended surfaces, which are called
orthogonal and have the same previous dimensions. Also, the extended surface length is 10 mm and a

thickness of 2.5 mm.

F

(d) Copper specimen

Figure 3. Copper and aluminum specimens

Table 1. Thermal conductivity of copper (Ho, Powell, and Liley, 1968)

Temperature (°C)

100

150

200

250

300

Thermal conductivity (W/meQ)

396

393

386

386

379
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3.3 Test procedure

The testing mechanism includes an ideal connection of two copper and aluminum specimens through
optimal insulation to ensure that the heat flows in an axial direction with thermal oil placed in the interface
area. After that, the test specimen is placed in the gap in the furnace gate shown in Figure 4. Then the
thermocouples are placed in the required positions. The furnace temperature is set according to the
required temperature by the control unit. After heating the furnace, the program that was installed on
the personal computer is started. Through the program, it can be observed that the temperature of the
specimens increases over time.

Furnace
Thermocouple
—
|

| ) \ \ |
| / \
| O = - - ;

/ =) \ \ Y
| / S VN | \ N
N L / v v v Thermocouple to set

Computer PLC Temperature controller Aluminum Copper Insvlation  temperature inside the furnace

Figure 4. Scheme of experimental study

Figure 5 represents a simple scheme for placing the thermocouples inside the specimens to be temperature
measured. (T,) indicates the temperature of the surface of the copper specimen facing the heat source.
(T, indicates the temperature in the interface between the two specimens. (T,) indicates the surface
temperature of the aluminum specimen facing the surrounding.
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Figure 5. The scheme of the locations of the thermocouples

4, Results and discussion

Based on the experimental results obtained through this study, Figure 6 shows a comparison between
the standard values and the experimental results of the thermal conductivity coefficient of the aluminum
specimens used in this work, as the results were close between them.

250
z
£ 240 ———
E _—
£ ¥ 230
5E 220
3 210
F

200

100 150 200 250 300
Temperature (°C)
—k (Experimental) ——k (Standard)

Figure 6. A comparison of standard values and experimental results for an aluminum specimen
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Figure 7 shows the variation in the rate of heat for specimens at different temperatures. The figure shows
a convergence in the rate of heat transferred, with a slight increase in the rough surface aluminum
specimen, which reached 562.436W when the source temperature was 300°C. While the rate of heat
transferred in the cylindrical specimen was 510.892W and in the orthogonal specimen it was 360.808W.
By figure, a specimen with a rough surface is better conduction than other specimens that have complex
extended surfaces.

600
500

(W)
ey
[=)
[=]

300
200
100

Heat rate

100 150 200 250 300
Temperature (°C)

Rough Cylindrical Orthogonal

Figure 7. The heat rate of aluminum specimens at different temperatures

Figure 8 shows the temperature and thickness relationship of two copper and aluminum contact
specimens at a constant heat source of 300°C. Through the figure, the temperature decreases when the
thickness increases. The surface temperature of the specimen facing the heat source is 193.7°C, while the
temperature drops to 169.9°C when the thickness is 40 mm. When increasing the thickness to 80 mm,
the temperature decreases to 130.1°C.

250
200
150 -198,7

169,9
100

13D,1
100,1

%]
]

Temperature (“C)

o]

0 40 80 90
Thickness (mm)

Orthogonal

Figure 8. The relationship between the temperature and thickness of two copper + aluminum specimens at a
constant heat source of 300°C
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Figure 9, Figure 10 and Figure 11 show the temperature distribution of two copper and aluminum
specimens in contact during a time when the source temperature is 300C. Figure 9, two copper specimen,
and other aluminum specimen with a rough surface are placed in contact. It is clear from the figure that
the surface temperature of the copper specimen facing the heat source reached T1=199°C and in the
interface area between the two specimens it reached T,=161.9°C while the temperature reached the surface
of the aluminum specimen facing the surrounding was T,=99.1°C. Figure 10 A copper specimen and an
aluminum specimen were placed with a cylindrical extended surface, and the temperature distribution
was as follows T,=193.4°C, T =159.7°C, T,=103.6°C, T,=81.5°C, while Figure 11 shows the temperature
distribution of a specimen of copper and another of aluminum having an orthogonal extended surface

as shown T,=193.7°C, T,=169.9°C, T,=130.1°C, T,=100.1°C. (T4) represents the temperature at the end of
the extended surface.

250
6-.
> 200
S 150
=
5 100
=
5 5o
F
0
30 60 90 120 150 180
Time (min.)
—T1 —712 T3

Figure 9. The temperature distribution of two contacting specimens (copper + aluminum with rough surface) at a
constant temperature of 300°C

250

6“.
> 200
£ 150 %_——/;—
=
5 100
=
5 5o
F

0

30 60 90 120 150 180
Time ( min.)
—T1 —T2 T3 T4

Figure 10. The temperature distribution of two contacting specimens ( copper + aluminum with cylindrical
extended surface ) at a constant temperature of 300°C
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Figure 11. The temperature distribution of two contacting specimens ( copper + aluminum with orthogonal
extended surface ) at a constant temperature of 300°C

Figure 12 shows the variation in thermal contact values between specimens at different temperatures. The
experimental results showed that the value of thermal contact of the specimen with the rough surface,
which reached its value 2171.23 W/mZ2°C, is higher than that of the other specimens with extended
surfaces (cylindrical 1999.42 W/mZ2.°C, orthogonal 1327.28 W/m?.°C), and these values are at a constant

heat source 300°C. The reason for this is due to the effect of surface shape in terms of cross-sectional
area and extended surface length.

Thermal contact
Wim?.®
=
[=)]
(=]
(=]

100 50 200 250 300
Temperature (°C)

Rough Cylindrical Orthogonal

Figure 12. The relationship between thermal contact and temperature for different specimens

Figure 13 shows that there is very little resistance to thermal contact between specimens due to the
influence of the thermal oil used in the contact area that prevents the formation of air gaps caused by
the relative roughness of the specimens affecting the thermal contact.
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Figure 13. The effect of thermal contact resistance TCR on temperature distribution

Figure 14 and Figure 15 shows the comparison of the temperature distribution between two aluminum
specimens with cylindrical and orthogonal extended surfaces at different source temperatures.
Through experimental results and a constant heat source 300°C, the temperature of the base and the
tip of the orthogonal extended surface (T,...=130.1°C, Tﬂp=100.1°C) is higher than the temperature
of the base and the tip of the extended cylindrical surface (T, _=103.6°C, T,,=81.5°C). The reason for

the difference in temperature is the difference in the cross-sectional area of the extended surface
and its thickness.

3

120

g

80
60
40
20

Base temperature (*C)

100 150 200 250 300

Heat source (°C)

— Cylindrical — Orthogonal

Figure 14. Comparison of temperature of extended surface specimens at the base
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Figure 15. Comparison of temperature of extended surface specimens at the tip

Figure 16 and Figure 17 illustrate the comparison of effectiveness and efficiency of cylindrical and
orthogonal extended surfaces of two aluminum specimens. Figure 16shows that the efficiency of the
extended surfaces of the two specimens is high due to the short of the extended surface (cylindrical
extended surface 0.997, orthogonal extended surface 0.988), as the longer the length of the extended
surface the less efficient. While Figure 17 shows the difference between the effectiveness of the extended
surface. Through experimental results, the effectiveness of the orthogonal extended surface 5.928 is higher
than the effectiveness of the cylindrical extended surface 0.828, due to the increased cross-sectional area
and thickness.

0,9982
0,998
0,9978
0,9976
0,9974
20,9972
0,997
0,9968
0,9966
0,9964

ciency

Cylindrical Orthogonal
Extended surface type

Figure 16. Efficiency of extended surfaces of aluminum specimens
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Figure 17. Comparison between the effectiveness of the extended surfaces of aluminum specimens

5. Conclusion

Based on the results reached through this experimental study, the system can measure the thermal
properties of the various samples. The effect of thermal contact resistance between samples resulting
from air gaps can be reduced by using thermal oil, which in turn leads to increased thermal contact
between samples. The thickness of the influence of the sample in reducing heat transfer because it is
inversely proportional to the rate of heat. Extended surfaces have a major role to play in improving heat
transfer, but their efficiency and effectiveness differ. The efficiency of the extended surfaces increases
with short lengths. The effectiveness of extended surfaces varies with the variation of cross-sectional
area and thickness.
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Abstract

In today’s competitive environment, the firms must have a flexible structure in order to quickly respond to
the changes in customer requirements and to offer quality products while keeping the costs at a minimum.
To gain competitive advantage, firms need to adapt to lean production and continuous improvement
processes. This paper introduces a methodology — developed using Axiomatic Design principles — as a way
to achieve a systematic approach in improving the organizational performance. This methodology is also
tested and validated via case study.

Keywords: axiomatic design; key value stream; organizational performance; lean production; value stream
mapping

iS SURECLERININ ETKINLIGINi ARTTIRMAK iCiN ANAHTAR DEGER AKISI YAKLASIMI

Ozet

GunUmzin rekabetci ortaminda, firmalar, musteri gereksinimlerindeki degisikliklere hizli bir sekilde yanit
verebilmek ve maliyetleri minimum diizeyde tutarken kaliteli Griinler sunabilmek icin esnek bir yapiya
sahip olmalidir. Rekabet avantaji elde etmek icin firmalarin yalin tretime ve strekli iyilestirme stireclerine
uyum saglamalari gerekmektedir. Bu makale, Axiomatic Tasarim ilkeleri kullanilarak 6rgltsel performansin
iyilestiriimesinde sistematik bir yaklasim elde etmek lzere gelistirilen bir metodoloji sunmaktadir. Metodoloji
ayrica bir vaka calismasi ile test edilmis ve dogrulanmistir.

Anahtar Kelimeler: aksiyomlarla tasarim; anahtar deger akisi; 6rgiitsel performans; yalin tretim; deger akigi
haritalama
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1. INTRODUCTION

In recent years, enterprises mostly apply lean principles on production areas to become competitive in
their sectors. Lean philosophy has been successfully implemented in companies as it improves quality,
productivity, service, capacity, standardization, transportation systems, and flexibility while reducing
inventory, lot sizes, lead times, unit costs, design time, space, and energy consumption.

The starting point of the lean production is the value which can only be defined by the end the customer
who is interested in such factors as the product value, effectiveness, and quality (Birgun, 2006). In this
context, the “value” can be defined as the creation of a product or service with specific properties the
customer is willing to pay a certain price to meet his/her requirements in specific timeframes (Rother and
Shook, 1998). In other words, it is the perceived properties of the product by the customer.

Customers typically do not want to pay for anything which does not add any value from their perspective
such as excess stock, unnecessary motion, correction of mistake, e.g., any waste. Therefore, waste
should be first defined in order to be eliminated. Lean production is a holistic approach which bases on
removing the waste from the system and consistently improving the efficiency. Improving material and
information flow across the business functions, an emphasis on customer pull rather than organization
push (enabled on the shop floor with kanban), and a commitment to continuous improvement enabled
by people development are the key principles of lean production (Womack, Jones & Roos, 1990; Womack
and Jones, 2003).

Taiichi Ohno (1988), the father of Toyota Production System, defined “waste” as any human activity which
absorbs resources but creates no value. In other words, performing a wasteful activity adds no value but
incurs cost. Waste is also defined by Ford as “if it does not add value, it is a waste” (Suzaki, 1988). Hay (1988)
suggested an American definition of waste by modifying the Toyota definition to include “value added”
and defines waste as “anything other than the absolute minimum resources of materials, machines, and
manpower required to add value to product”

"o, "o,

Ohno (1988) categorizes seven types of waste, namely “overproduction’, “waiting time’, “transport”,
“processing time’, “unnecessary inventory’, “unnecessary motion’, and “defect production” Bicheno (2004)
also identifies seven types of waste: the waste of untapped human potential, the waste of inappropriate
systems, wasted energy and water, wasted materials, service and office wastes, waste of customer time,
and waste of defective products. Womack and Jones (2003) identify yet another waste as “design of goods
and services which do not meet user’s needs”. Keyte and Locher (2004) also add another waste category
as “underutilized people”. Gulen and Birgun (2007) define another type of waste as “data redundancy”
They would like to emphasize that data redundancy not only causes waste of material and work force,

but it is also a source of misinformation and/or inconsistent information flow due to denormalized data.

Lean philosophy enables integrity that is called “wholism” as applying to business systems just as the
production systems. Simplification of work flows and elimination of waste must also be the targets for
business systems. Contrary to inventory, repetitive production processes, and production flows in the
production systems, business systems have orders to be filled, order processing procedures and customer



AURUM MUHENDISLIK SISTEMLERi VE MiMARLIK DERGISi
AURUM JOURNAL OF ENGINEERING SYSTEMS AND ARCHITECTURE

order flows through the departments. In this way, it is stated that the activities which cause the waste
such as routing, mailing, filing, proofing, etc,, are the target areas for business systems which need to be
reduced by the lean philosophy (Birgun, et al, 2006). There are several lean strategies that can be applied
to business systems such as worker or department responsibility for quality control, scheduling business
work at less than full capacity, increase worker flexibility, restructure the business layout to simplify work
methods and to improve the application of lean principles, and increase standardization of product
processing (Durmusoglu & Taylan, 1995).

A “value stream” is all the actions, both value added and non-value added required to bring a product
through two essential main flows: the production flow from raw material to customer and the design flow
from concept to launch (Rother and Shook, 1998). The value stream is also the set of all specific actions
required to bring a specific product (a good, a service, or both) through the three critical management
tasks of any business: problem solving, information management, and transformation (Womack and
Jones, 2003). Value Stream’s point of view requires to work on the big picture and to improve the whole
system rather than trying to improve each process separately.

The process of mapping the material and information flows for all components and sub-assemblies in
a value stream which includes manufacturing, suppliers, and distribution to the customer is known as
“value stream mapping” (Seth and Gupta, 2005). Value stream mapping (VSM) is gaining acceptance as
a valuable tool for identifying waste. It is more useful than many quantitative techniques such as non-
value added steps, procurement times, distance travelled, inventory level, or preparing plant layouts.
The purpose of this paper is to introduce a new systematic model with a solid scientific foundation for
the improvement of organizational performance targeting to identify the required steps to increase the
effectiveness of the business processes. The Key Value Stream Methodology (KVSM) is a road map for its
users and systematically identifies the required steps in order to improve the firm performance. Its steps
can be easily used by any institution trying to become lean. Furthermore, this methodology is guided
by the Axiomatic Design principles with the purpose of providing to its user a scientific foundation for
the logical and theoretical thinking processes and the related tools.

In the following sections, Axiomatic Design principles are briefly described; the KVS, developed based on
the Independence Axiom, is explained in details; the evaluation of this methodology in the documentation
system of a manufacturing enterprise is presented followed by discussions and propositions about the
methodology.

2. AXIOMATIC DESIGN

Axiomatic Design (AD) provides a scientific basis by giving the designer the logical and theoretical
processes and tools (Kulakli and Birgun, 2007). The purpose of the Axiomatic Design is to provide a scientific
foundation and the necessary logical processes and tools so that the designer can carry out the necessary
activities (Kulak and Kahraman, 2004). The main advantage of Axiomatic Design over other processes is
the fact that it can simplify the design resulting to an easier solution (O'Donnel, 1992). Axiomatic Design
principles are used in the proposed model because of its ease use, and its more systematic approach.
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2.1. Functional requirements of the design

The requirements for a product or a process are captured within a Functional Requirements (FRs) which is
a set of minimum independent requirements fully identifying the customers’ requirements. Accordingly,
every functional requirement is independent from other functional requirements. Functional Requirements
(FRs) identify what needs to be achieved and Design Parameters (DPs) identify how they can be achieved
(Suh, 1990).

2.2. Constraints of the design

Design constraints can be defined as the required limitations for acceptable solutions. They can be
classified as input constraints limiting the design and system constraints limiting the production system
(Kulak, 2004).

2.3. Design axioms

According to the AD approach, a good design is based on two axioms. The first one being related to the
relationships between functional and physical variables, and the second one dealing with the complexity
of the design (Suh, 1990; Sadeghi, 2017).

1. Independence axiom (provides the independence of the functional requirements set),

2. Information axiom (minimizes the design’s informational content).

2.3.1. Independence axiom

The independence axiom can be defined as the route to follow, throughout the design process, by
Zigzagging between functional requirements (FRs) within the functional domain and design parameters
(DP) within the physical domain. According to the AD approach, all designs consist of four domains. These
are defined as “Customer Domain” (CA), “Functional Domain” (FR), “Physical Domain” (DP) and “Process
Domain” (PV) and they provide the continuous data processing within and between themselves. Customer
Attributes (CAs) are identified within the customer domain and then formulated within the functional
domain where independent Functional Requirements (FRs) set needed for the solution is identified.
The design will then be based on the planning of the activities between Functional Domain asking the
question “What do you want to do?” and Physical Domain asking the question “How can we achieve?”
and consisting of Design Parameters (DPs). Design Parameters are then mapped to process variables of
the process area. Here, the movements between the “what” question and the “how” question is defined
as the “Mapping” (Cochran and Reynal, 1996; Delas, J. Skec, S. and Storga, 2018).

The mapping between Customer Domain and Functional Domain is called “Concept Design Phase”;
the mapping between Functional Domain and Physical Domain is called “Product Design Phase” and
the mapping between Physical Domain and Process Domain is called “Process Design Phase” (Yasar
et al, 2005).
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“Design Hierarchy” is the movement from higher levels to lower levels with more details. Based on the
purpose of the design, there is a hierarchy within every Information Domain. The design, defined as
the mapping of Functional Requirements (FRs) within the functional information domain and Design
Parameters (DPs) within the physical information domain can be formulated mathematically. In this

formulation,  Functional Requirements can be defined as an “m” component “FR” vector and Design
Parameters as an “n” component “DP” vector (Kulak, 2004).

The mapping between Functional Requirements (FRs) and Design Parameters (DPs) can be defined with
vectors and Design Matrix defines the relationships between FRs and DPs (Suh, 1995).

{FR}: Functional Requirements vector; defines what the designer wants from the design purpose point
of view,

{DP}: Design Parameters vector; identifies how the designer is going to achieve the design purpose.
[A] : Design Matrix

{FR} = [A] {DP}: Design Equation

All AIZ Alu
Design Matrix (A) is defined as [A] =|4, A, A,,
Aml Amz Arrm

Every A, element of the matrix must relate a component of the FR vector with a component of the DP
vector and can be generally expressed as:

. . OFR; . . . . .
Design Matrix elements; A4;; = = Design Matrix properties being uncoupled (the non diagonal
=

elements of the matrix are zero), decoupled (the elements above the diagonal elements of the triangular
matrix are zero), or coupled (where there are non zero non diagonal elements above the triangular mattrix)
defines the type of the design (Delas, J. Skec, S. and Storga, 2018).

Uncoupled design: The type of the design is identified by the structure of the Design Matrix. If the non
diagonal elements of the matrix are zero Diagonal Matrix, the [A] matrix is uncoupled. It is very difficult
to obtain this form in real life. According to Suh (2001), the simplest design matrix is the one where non
diagonal elements of the matrix are all zero.

A, 0 0
[4]=| 0 4. o
0 0 4

In the above A Design Matrix; A12=A13=A21=A23=A31=A32=0. Accordingly, the equality {FR} = [A] {DP}
can be written as:
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FR,=A,,DP.
FR,=A,,DP,
FR,=A,,DP,

Consequently, a design where the diagonal elements are non zero and the non diagonal elements are
zero is called an “Uncoupled Design” and conforms to the Independence axiom (Kulak, 2004).

Coupled design: As opposed to uncoupled design, a coupled design has many none zero elements such as:

Ay A A
[A] =1 Ay Ay Ay
0 Ay Ay

Having many none zero elements. When we apply this matrix to the relations between Functional
Requirements (FRs) and Design Parameters (DPs), we obtain:

FR1=A, DP.+A DP,+A DP,
FR,=A,,DP.+A DP_+A,DP,
FR,=A,, DP_+A,.DP,

The change in FR, can not be achieved with a simple change in DP, since DP, affects FR, and FR, as well
and violates the design’s first axiom. This type of design is called coupled design (Kulak, 2004).

Decoupled design: A coupled design can be transformed to a decoupled design. This is a very common
application. The equation where the design matrix is triangular (A,=A,=A=0) (Triangular Matrix) is

given below:

FR| [4, 0 07[DA
FR,r=|4y A4, 0O DB
IRy Ay Ay Ay || DB

If the design parameters (DPs) can be arranged in a special order, the functional independence of the
functional requirements (FRs) can be achieved the design will conform to the first axiom.

2.3.2. Information axiom

Information Content is a measure of complexity. Information Content of a design must be minimized and
the most potentially successful design must be chosen. Therefore, the design with the least Information
Content is considered the best design and facilitates the selection when there are more than one design
candidates (Yasar et al, 2005).
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Information Content can be mathematically expressed as the logarithm of the probability of meeting the
functional requirements. Therefore, Information Content for FR can be expressed as:

I, = log{%] = —log,(P ) where

i

li: Information Content FR
P the probability of meeting the requirement

log,: Base 2 logarithm.

Accordingly, the total Information Content, for“n” requirements will be equal to the probability of meeting
all requirements and the system will not work as it approaches infinity. If the total is “1" it will imply
that Information Content is zero and when one or more probabilities are equal to zero, the necessary
information will be infinite.

2.4. Axiomatic design examples in the literature

Axiomatic Design has been, especially in the last decade, used in a variety of areas and continues its
expansion to new areas. In the literature, there are many products, software, quality, production systems,
and system designs where Axiomatic Design principles are used.

Suh (1995) studied the decoupling of large systems using Axiomatic Design. AD is also used in the design
of lean systems. Cochran and Reynal (1996) use AD in the design of manufacturing systems. Reynal and
Cochran (1996) also use a design methodology for lean production which connects manufacturing system
design objectives to operation design parameters. It also focuses the design of operations by eliminating
non value added time or waste. Brote et al (1999) apply AD for integrating the production information
system with manufacturing cell design in a lean environment. Cochran et al (2000) worked on production
system decoupling design using AD and Lean Production principles. Hintersteiner (2000) used AD to
improve communication between the customer and design engineers based on the Lean Enterprise Model.
Oropeza et al (2001) use AD for developing a set of requirements for the design of manufacturing systems.
Houshmand and Jamshidnezhad (2002) studied conceptual Lean Production systems and developed a
model using the AD approach. Kulak and Durmusoglu (2004) developed a procedure for the design of
cellular manufacturing systems using AD principles. Kabadurmus and Durmusoglu (2005) developed
the design of a pull (kanban) production control system by implementing AD principles. Birgun (2006)
proposed a road map for companies to operate more efficiently and systematically for value stream mapping
the AD. By using AD, Hesselbach (2011) developed a a matrix that relates functional requirements of
improving energy efficiency of machine tools to design parameters. Salonitis (2016) proposed a framework
to improve the design approach for additive manufacturing, both for the development of new products
and the redesigning of existing products, using AD. Goodarzi et al (2020) developed a framework for
implementing manufacturing cloud service composition by AD and game theory.
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3. ORGANIZATIONAL PERFORMANCE IMPROVEMENT

All the processes to be improved cannot be considered simultaneously in the organization. This creates
many problems on the organization such as harmonization of the workers (activities of scheduling and job
tracking) as well as mapping the processes companywide. On the other hand, costs cannot be accounted
for the new applied processes explicitly, and this also brings new problems. As well, project teams cannot
be organized and managed effectively. Therefore what is needed is a systematic approach ensuring that
all the processes can be sorted out through the selected criteria by the managers of the organization. KVS
methodology is a tool to achieve a systematic approach in improving the organizational performance.

The first step in systems development with axioms is to identify the purpose, being the most important
step in design hierarchy. Here the purpose must be clearly identified. In the second step, design parameters
are identified as “DPs”. While the functional requirements identify what is going to be achieved via the
design, design parameters (DPs) specify how the functional requirements are to be achieved. The functional
requirements (FR) and design parameters of KVS are as follows:

FR,: Improve Organizational Performance
DP: Process Improvement Using KVS Methodology

If the design parameter corresponding to the functional requirement identified in the first step cannot
be applied, Axiomatic Design principles suggest returning to the functional area and to uncouple this
functional requirement as a set of functional requirements at a lower level and identify the corresponding
design parameters. The following functional requirements and the design parameters obtained by moving
from the functional area to the physical area will be used for this purpose. The support for the decision
making in the KVS methodology is as follows:

FR,,: define all the processes
DP,,: using SWOT analysis

FR12: select key value stream

DP12: KVS selection procedure

FR13: start key value stream analysis

DP13: using through ranking

FR,,: analyze key value stream

DP,: using value stream mapping

FR,.: design future state

DP,, : mapping future state
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FR : realize changes

DP . tying the value stream design to the company’s business objectives

FR,.: measure system performance

DP,: using performance metrics

FR,,: enable value stream management

DP,.: applying lean principles

FR,,: repeat the procedure

DP,: starting next key value stream analysis

The design matrix identifying the relationships between these functional requirements and the
corresponding design parameters is:

'FR,[X 0 0 0 0 0 0 0 0] ]|DR,]|
FR,|X X 0 0 0 0 0 0 0| |DPR,
FR;|X X X 0 0 0 0 0 0| |DB,
FR,|0 X X X 0 0 0 0 0| |DB,
FRs;|0 0 X X X 0 0 0 0|*%DPR;,
FRs|O O X X X X 0 0 0| |DBg
FR,|X X X 0 0 0 X 0 0| |DBR,
FRgy|0D 0 0 X X X X¥ X 0| |DByg
|FR O 0 X 0 0 0 0 0 X| |DBR|

The resulting design matrix is a decoupled one and conforms to the independence axiom, X denoting
the strong relationship between the functional requirement and the corresponding design parameter.
Using the same approach, the model expands as:

FR,: define all the processes
DP,.: using SWOT analysis

Defining the processes can be implemented by the top managers of the firm through the strategic plans
and the needs of the firm. SWOT analysis is used to define all the processes as an effective tool.

FR,,: select key value stream

DP,,: KVS selection procedure

The executives identify the important factors for the company amongst the important competitive key
factors such as total production cost, lead time, working quality, number of deliveries on time, customer
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satisfaction, documentation quality, ordering convenience. The executives are asked to meet in a
brainstorming session to identify 5 to 9 key factors important to evaluate the ranking of the value streams
and/or to identify the sources of the waste. These key factors are then assigned a weight totalling to 1.

FR.,,: identify competitive key factors

DP,,,: brainstorming

The candidate value streams are identified to be evaluated by the executives. In this step, first of all, it is
essential to group the products into product families whenever possible. Managers can select various
factors for this grouping. Some of these factors are highest product volume in $, highest product volume
in units, products with highest defect rates or costs, products with the highest customer returns, products
that visit the most processes, etc. Before grouping, these products are simply put into a check sheet
related to process steps and they can be assessed based on used processes. Then, they can be identified
as product groups and candidate value streams related to the key factors.

Each candidate value stream is given a score between 0 and 100 for each key factor identified in Step 1.
Then weighted sums are separately calculated for candidate value streams.

FR,,,: sort the value streams

DP,,: applying factor rating method

The design matrix identifying the relationships between functional requirements and the design parameters is:

FR]ZI e X 0 * D}DIZI
FRIZZ X X DlDlZZ
The resulting design matrix is an uncoupled one and conforms to the independence axiom.

FR,,: start key value stream analysis

DP,,: using through ranking

The weighted sums, calculated before, for each candidate value stream, are then ranked in descending
order and the value stream with the highest weighted sum is selected as the “Key Value Stream” (KVS).

FR,,,: select key value stream to be analyze

DP,,,: considering the first one through ranking

The scope of the KVS is identified before its analysis. During the mapping phase, scoping can be done
at four levels: “Across Companies’, “Single or Multiple Sites’, “Cross Functional’, and “Process” levels.
“Across Companies” level is applicable for value streams where different or all streams based on supply
chain models are considered. “Single or Multiple Sites” level covers the value stream created for external
customers at different facilities of the company.“Cross Functional”level is appropriate when the mapping
includes different functions of the company. In general, scoping starts at “Single or Multiple Sites” level
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and continues with “Cross Functional” level. “Process” level is restricted to a related group of operations
among many activities in the company. The starting level is not important for the mapping.

FR,,,: scope key value stream

DP_,,: defining needs

The design matrix identifying the relationships between these functional requirements and the
corresponding design parameters is:

Flyg _ X 0 " DHg
FRISZ O X DJDBZ
The resulting design matrix is an uncoupled one and conforms to the independence axiom.
FR,,,,: determine manageable boundaries

DP,,,,: deciding upon an appropriate level of details

At this stage, the mapping team is formed. It is desirable to include members from every function in the KVS.
FR,,,,: set the key value stream project team

DP_. . selecting appropriate staff

1322°

The design matrix identifying the relationships between these functional requirements and the
corresponding design parameters is:

|:FR1321i| = |:X 0 :| * |:D}31321i|
FR1322 X X D‘PIBZZ
The resulting design matrix is a decoupled one and conforms to the independence axiom.

FR,,: analyze key value stream

DP, ,: using value stream mapping

Value stream viewpoint requires working with the big picture and improving the whole, rather than
dealing with and improving each process separately. VSM is a way to plan for lean application by helping
how to design the whole door-to-door flow. Decomposition of FR14and DP_,is as follows:

FR,,,: assess the current state

DP_, : mapping current state

Instead of recording each and every individual processing step, the process categories are first drawn.
Downstream process is the starting point of the mapping and work continues upstream. The current
state is mapped by collecting and using actual data. Cycle time, changeover time, production batch sizes,
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number of product variations, number of operators, pack size, working time (minus breaks), scrap rate,
on-demand machine uptime, days of inventory on-hand, first time through capability, health and safety
record, percent complete and accurate, reliability, information technology used, available time, etc. are
needed to decide what the future state will be.

Information value stream is the set of activities and processes supporting an enterprise’s production
requirements. Purchasing, sales, planning, etc. processes involve both value added and non-value added
activities throughout the information flow. Office administration differs from manufacturing in the sense
that material flow in the office is actually the flow of hard or soft data to fulfil a service. Although the
information flow mechanism is the same for both office administration and manufacturing, it is rather
informal and loosely structured, therefore more difficult to map in the office environment. In general,
the difficulty is due to the fact that each administration unit is involved in many value streams and each
value stream goes through many administration units, thus creating an M-M (Many to Many) relationship.
Managers usually think that their units contribute rather independently to the organization’s success and
can not see these interactions.

FR,,;,: document customer information and needs

DP,,,,: obtaining necessary data

FR_,. : identify methodology

1412°

DP,..: observing and studying value stream

FR,,,5: select process metrics

DP, ,,,: considering lean principles

The design matrix identifying the relationships between these functional requirements and the
corresponding design parameters is:

FRyy, X 0 0 DBan
FRiyg |=|X X 0 a DBz
FRiyy5 0 X X DB g3

The resulting design matrix is a decoupled one and conforms to the independence axiom.

FR,,,: determine value from waste

DP, ,.: utilizing the five-why technique

FRy _ X0 % DAy
[F&j‘[}f X} [DRJ

The resulting design matrix is a decoupled one and conforms to the independence axiom.
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There are several key metrics that will set a baseline and assist in developing goals and an action plan
to reach these defined goals (Dolcemascolo, 2006; Keyte and Locher, 2004). Some of these metrics are
expressed as value creating time, in plant time, transport time, total time, value % of time, value % of
steps, inventory turnover, product travel distance, order-to- cash lead time, order-to-ship lead time, percent
complete and accurate, reliability, etc.

FR,.: design future state

DP_, : mapping future state

Once the problems are identified and the solutions are decided by analyzing the current state map, future
state of the flow showing how the flow should be drawn by asking a set of critical questions (Rother
and Shook, 1998). The developments of current and future states are overlapping efforts. Beyond these
activities, an action plan in the form of a yearly value stream plan is also created describing how to plan
the transition from current state to future state (Rother and Shook, 1998; Womack and Withers, 2000;
Ertay et al, 2001).

FR,,,: assess customer requirements

DP,,: utilizing database

FR,.,: determine management time-frame

DP,,: designing performance plans

FR1 55 remove waste

DP,,: using lean principles

FR,,: design work flow

DP,,: line balancing

FR,..: set pull system

DP,,: using in-process supermarket and/or Kanban

FR,.,: levelling production

DP,: using appropriate techniques

The design matrix identifying the relationships between these functional requirements and the
corresponding design parameters is:
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FR,T X 0 0 0 0 0][pp,
FR,| |Xx X 0 0 0 0||DP,
FReg| X X X 0 0 0||DR,
FR,| |X X X X 0 0||DP,
R, |Xx x X x X 0||DP,
FRe| |X X X X X X||DP

The resulting design matrix is a decoupled one and conforms to the independence axiom.

FR,,: realize changes

DP,: tying the value stream design to the company’s business objectives

There are many critical success factors in achieving future state which should be implemented without
delay. The essential factors for this transformation are the understanding and commitment to lean
concepts by the organizational leaders, proper authority and adequate time for value stream managers
to coordinate and facilitate the implementation, and detailed implementation plans developed by team
members which are then used to manage the implementation.

The best approach is for the mapping team to divide the work into logical groups called loops. Loops
typically represent areas of flow. The focus should be on the implementation within each loop. The value
stream manager is responsible for prioritization during implementation. For a successful implementation,
the loops should be scheduled based on this prioritization. First priorities should be given to the activities
of the loops deemed to have the most effect on the system.

FR,,,:break the work plan into loops
DP, ,:defining loops

FR,,,: prioritize loop implementation

DP, . beginning with pacemaker loop

FR,,: create a work plan and cross-functional implementation teams

DP.: using Kaizen

The design matrix identifying the relationships between these functional requirements and the
corresponding design parameters is:
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FRél X 0 O DlDlél
FRI62 = X X O * DJDIG?.
FE&} X X X DJDléZi

The resulting design matrix is a decoupled one and conforms to the independence axiom.

FR17: measure system performance

DP17: using performance metrics

Once the kaizens are carried out, the corresponding improvements should be measured using the metrics
defined by the team. Typical metrics for an enterprise are various lead and processing times, inventory
turnover, reliability, percent complete and accurate, etc. It should be noted that score data need to be used
instead of nominal or ordinal data in order to accurately measure the system performance improvements.
Unsatisfactory performance increases can be further improved by re-applying KVS periodically. In essence,
KVS should be considered as a continuous improvement process.

FR,,: make enable value stream management

DP.: applying lean principles

Project managers make use of Value Stream Management constantly through the processes to be
considered. In order to succeed, lean principles are applied systematically.

FR,,: repeat the procedure

DP: starting next key value stream analysis

Then, as future state becomes reality for KVS, the mapping process repeats itself for the remaining value
streams each being defined as KVS based on their ranking. Then the whole KVS model reapplied as part
of continuous improvement.

4. KEY VALUE STREAM IMPLEMENTATION

The firm where the KVS is applied manufactures spare parts for the auto industry. In the firm, lean
manufacturing is introduced to its manufacturing system. Therefore, business processes supporting
manufacturing also needs to be improved. Given great emphasis to quality, the firm has the certification
of 1ISO9001:2000 Quality System, TS 16949:2002 Auto Quality System and ISO 14001:2004 Environment
Management System. The methodology is applied as below:

The KVS Model Application has started by the identification of the “key factors” by the executives for the
company to be successful in the competitive environment. As in any other project, top management
support was necessary for this project to succeed. It was observed that the resistance to change originated
mainly from the mid level managers. However, thanks to the training program on lean philosophy,
collaboration and support have been achieved from all levels within the company, including the midlevel
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managers. Therefore, no resistance has been encountered during the information flow analysis. Based
on the KVS Model, executives initiated a brainstorming session to identify the key factors. In this session,
by discussing the strong and weak points of the company and evaluating the potential dangers and
opportunities in the market, they identified the key factors for the KVS application. Table 1 show these
key factors in descending order by their importance.

Thanks to a brainstorming session during the second meeting, the following six processes are identifies
as the candidate value streams:

VS 1: purchasing VS 4: marketing
VS 2: cost accounting and budget control VS 5: project & design
VS 3: sales VS 6: production planning

Once defined by the value stream management, streams are weighted based on nine key factors by the
management. Table 2 shows these nine key factors and their relative weights and the scores for the six
value streams.

Table1. Key Factors Applied to the KVS Selection

Key | Weight | Scores of Candidate Value Streams Weighted Scores of

Factor | O=x=1 (0-100) Candidate Value Streams

VST | VS2|VS3 | VS4 | VS5 |VS6 | VSL | VS2 | VS3 | V84 [ VS5 | VSe

F1 0.20 80 | 50 | 70 | 100 | 100 | 100 | 16 | 10 | 14 | 20 | 20 | 20

F2 0.15 60 | 80 | 80 | 60 | 60 | 20 9 12 | 12 9 g 3

F3 0.15 100 | 90 | 90 | 60 [ 50 | 80 | 15 |135[135| 9 | 75| 12

F4 0.10 60 | 40 | 60 | 60 | 90 | 90 6 4 6 6 9 9

F5 0.10 80 | 30 | 30 | 8O [ 50 | 100 ] 8 3 3 8 3 10

Fé6 0.10 90 | 60 | 60 | 90 | 100 | 80 9 6 6 9 10 g

F7 0.10 | 100 [ 80 | 90 | 90 | 100 | 100 | 10 8 g 9 10 | 10

F8 0.05 50 | 80O | 80 | 60 [ 50 | 60 | 25 4 4 3 25 3

L

F9 0.05 60 | 40 | 40 | 60 [ 70 | 100 | 3 2 2 3 35

Total | 1.00 Total Weighted Sums T85 645|715 76 | T65] 8O

Rank 2 6 5 4 3 1

* F: key factor, VS: value stream
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Based on the KVS Model|, first ranked candidate is named as the Key Value Stream (KVS). According to
ranking in Table-3, VS6: Production planning value stream is selected as KVS (VS6 © KVS), expecting its
analysis and improvement will be the most beneficial to the company. VS6 is identified as the key value
stream”.

Table 2. Ranking Value Streams through Key

Key Factor Weight
F1 Rapid customer response (throughput) 0.20
F2 Working quality 0.15
F3  |Size of order backlog 0.15
F4 Work in process 0.10
F5 Rate of rework 0.10
F6 | Documentation quality 0.10
F7 Number of customer complaints 0.10
F8 Delivery Performance (in time) 0.05
F9 Needs of outsourcing 0.05
Total 1.00

Table 3. Ranking Key Value Streams

Rank Key Value Stream | Weighted Sums
1 VS 6 80
2 VS1 785
3 VS5 76,5
4 VS 4 76
5 VS3 71,5
6 VS 2 64,5

Based on the KVS Model|, first ranked candidate is named as the Key Value Stream (KVS). According to
ranking in Table-3, VS6: Production planning value stream is selected as KVS (VS6 ° KVS), expecting its
analysis and improvement will be the most beneficial to the company. VS6 is identified as the key value
stream”.

Selected KVS goes through almost every department in the organization. It starts with the order entry
that received from customers; continues with the order processing activity. Then, material requirements
planning (MRP) are performed. Capacity planning and control activity involves preparing purchasing
orders and/or manufacturing orders for items that are out-of-stock. After production plans has been
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realized, product and its document is sent to the storage area. Customer orders are fulfilled through
delivered products and invoices. For this reason, it is decided to conduct the analysis at multiple sites
with door-to-door boundaries. At this point, a team of six people consisting of a value stream manager
and five value stream members is formed. Team members are selected from the Material Requirements
Planning, Capacity Planning and Control, Scheduling, and, Accounting and Administration departments
where the key value stream under consideration flows, a typical member being a foreman who attended
the internal lean production training program.

Delivery is realized daily with trucks. As it can be seen from the analysis of the current state map (Figure1),
the value added activities of pre-production process time is 575 minutes, and order-to-ship process time is
1.58 days whereas order-to-ship lead time is 44.5 days, meaning that 96.5 % of the elapsed time is wasted.
Purchasing time length, collecting the documents, waiting approvals, corrections, and completing some
shortages, etc. are causes of that result. More than required copy and collecting of the documents are
also causes of the inefficiencies.

In the future state, order entry and order processing activities are planned merging them into one function
in the firm. On the other hand, material requirements, capacity requirements planning, and scheduling are
planned in one office. Thus, document flows among the offices are reduced to only between two offices.
Considering the 170 minutes takt time, two people in “order entry & processing” office, and four people
in “material requirement, capacity planning & control, scheduling” office are employed. By implementing
these suggestions, better monitoring of the process, minimizing the number of documents required,
realizing continuous document flow, and creating better information flow are achieved. Furthermore,
cross-trained personnel, automatized processes, standardized works are the kaizens in the future state,
as shown in Figure 2.

In this study, wastes that are basic source of firms’ inefficiencies are tried to be eliminated. Specifically,
office application has been regarded. Various studies on office application can be improved alternatively.



S

AURUM JOURNAL OF ENGINEERING SYSTEMS AND ARCHITECTURE

AURUM MUHENDISLIK SISTEMLERI VE MIMARLIK DERG

Ul £z :awi ssaooud uoionpold HBL05)

91€1S JUaND) *| INbI4

sKep p, sy pes| uoloNpolg
skep g :auw pes) [eusiei

uiw 0.8 :own ss8004d diys-0}-1apiQ
95% A ssed js114
skep g'py :own pes| diys-0}-1epiQ

skep |

Rep |,

SA009

40 LdI303y

Allva

Kep /qol ¢ :puewaq
¥3INOLSNO

FOIOANI

3OIOANI

shepzl

NOILONAOHd

¥3ad0

130X3

¥3aiod
g0r

YUS L

(M nw_

06 % H.._mv_

uwg ”.._.R

VNNV [ o)

AY1INT ¥3QH0

H3040
=S

Gl

uwg

)

ONISS300dd
¥3ad0

uw gz'o

skepg

NI

)

skep g

ulw 08 -0% :1/d;

skep o).

(=

IVII3LYIN
Mvy

:

130X3 X))

ONINNV1d
ANIWIHINOIA
IVIYILVIN

uwoL L

430704 801
skep 0}
Wus |
Skep g -G0 11/
ulw 08l -09
130x3 o)
ONINNA3HIS
SNVTd
ALIOVAYO
YUS |
06% 19y
SKep G-} /1
uiw 08 -09 :1/d
wonvn [ e D
. TOULNOD SY311ddNS
B \). NV ONINNYd p—
= ALIOYdYO 38VHONNd
uw 0z

skep g

uw oz _

Ujw G/ 8Ly $$900.d UORANPOI -Bld

skepgz')

shep 1z

sKep G0 :awn pea| uojonpold -eld




SEMRA BIRGUN, KEMAL GUVEN GULEN

Pre- Production lead time: 12 days

10 days

Pre- Production process time: 575min

SUPPLIERS

3timas
awel

-

PURCHASE
ORDER

RAW
MATERIAL

1 day

1day Teay
e —|4 75 min —‘
SALES
MATERIAL REQUIREMENT, o
CAPACITY PLANNING & N oxomxmmEE l
CONTROL JoB
SCHEDULING A|-|E| PROCESSING
O ¢ EXCEL O 2 EXCEL
T5m
A REn CROSS-TRAIN i Qmﬂ_:
L/T: 1 dai % s
Rel:% &o : m_r.ns 100
Thit S
AUTOMATE
PROCESS (oo |
TWVOICE
RECEIFT OF
PRODUCTION 50005

12 days

73 min

1day

i

CUSTOMER
Demand: 3 job/ day

STORAGE
AND
SHIPPING

Q3

P/T=60_min

Lm=1 amK
= o

Order-to-ship lead time: 26 days
First pass yield: % 90

1 days

Material lead time: 15 days
Production lead time: 14 days

Figure 2. Future State

220

150 min

Production process time: 223 min

Order-to-ship process time: 810 min




AURUM MUHENDISLIK SISTEMLERi VE MiMARLIK DERGISi
AURUM JOURNAL OF ENGINEERING SYSTEMS AND ARCHITECTURE

At first, the current state of production planning process is analyzed and then improvements are proposed
for the system performance. As a result of KVS, pre-production lead time will be decreased from 30.5 days
to 12 days and order-to-ship lead time will also be decreased from 44.5 days to 26 days if the suggestions
are applied. In the future state, first past yield will be increased 62.2%.

5. CONCLUSION

In today’s competitive environment, companies operating with limited resources need to plan their activities
in a systematic structure in order to use their resources effectively and efficiently. However, mapping
and improving all processes related to many activities within a company can not start simultaneously
and may not even be practical leading to complex financial problems due to the cost calculations of the
improvements.

In this paper, we offer KVS methodology where a value stream selection process is used to identify
and rank various value streams in a firm for process improvement. A value stream ranking has been
proposed where the executives identify, through brainstorming meetings, the important factors for the
firm amongst the important competitive key factors. We then propose the use of value stream mapping
and key performance metrics to evaluate the improvements. Applying axiomatic design imposed a more
disciplined process to design KVS.

We applied the methodology in a manufacturing company to demonstrate how the KVS model we
developed can be successfully applied to improve administrative activities within the enterprise. It should
be noted that information flow in the processes can not be seen as much as production flow. Because of
this, an application team has to be focused on information flow to detect related waste. Otherwise, they
can not identify and pay attention to the necessary processes since they can not distinguish the right
things from the wrong. AD makes enable the managers to analyse systematically; it provides a basis to
apply of more complex and different KVS implementations.
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Abstract

Robots are being used to automate several tasks in different environments. Some of these applications require
the robots to be able to navigate in complex environments and avoid obstacles to reach their destinations.
According to the dynamic nature of these environments, Artificial Intelligence (Al) is being used to allow
robots handle continuously-changing environments. The existing techniques require intensive processing
power and energy sources, which limits their employment is many applications. Thus, a new method is
proposed in this study to take control of the robot when a collision is predicted. Different representations
of the environment are used, so that, historical information can be provided efficiently. However, the results
show that the use of the entire batch has better performance with similar complexity. The proposed method
has been able to reduce the number of collision and increasing the speed of the robot during the navigation.

Keywords: Robotics; Artificial Neural Networks; Reinforcement Learning; Light Detection and Ranging.

YAPAY ZEKA KULLANARAK KARMASIK BiR ORTAMDA ROBOTLARI HAREKET ETTiRME

Ozet

Robotlar, farkli ortamlardaki cesitli gérevleri otomatiklestirmek icin kullaniliyor. Bu uygulamalardan bazilari,
robotlarin karmasik ortamlarda gezinmesini ve hedeflerine ulasmak icin engellerden kaginmasini gerektirir. Bu
ortamlarin dinamik dogasina gore, robotlarin stirekli degisen ortamlari islemesine izin vermek icin Yapay Zeka (Al)
kullaniimaktadir. Mevcut teknikler yogun isleme glicti ve enerji kaynaklar gerektirir, bu da istihdamlarini sinirlayan
bircok uygulamadir. Bu nedenle, bu ¢alismada bir carpisma tahmin edildiginde robotun kontroliini ele almak
icin yeni bir yontem onerilmistir. Cevrenin farkli gésterimleri kullanilir, bdylece tarihsel bilgi verimli bir sekilde
saglanabilir. Ancak sonuglar, tim partinin kullaniminin benzer karmasiklikla daha iyi performansa sahip oldugunu
gostermektedir. Onerilen yéntem, navigasyon sirasinda carpisma sayisini azaltabilir ve robotun hizini artirabilir.

Anabhtar Kelimeler: Robotik; Yapay Sinir Aglari; Takviye Ogrenimi; Isik Tespiti ve Degisimi.
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1. Introduction

With the rapid growth of using robots to automate several tasks in different environments, the challenge
of autonomously navigating through the environment has emerged as a limitation toward using these
robots. In such an environment, the path from one position to another may not be a straight line, according
to the existence of obstacles in the environment. Hence, robots operating in these environments are
required to have the ability to navigate throughout these obstacles to reach their destinations. However,
according to the dynamic nature of these environments and the possible change in the positions of the
obstacles, hard-coding navigation rules can also impose a limitation to the applications that employ these
robots (Bottou, 2014; Robert, 2014).

Artificial Intelligence (Al) allows computers to learn directly from the environment, by using examples
collected from that environment or by directly interacting with the environment. One of the approaches
that are widely used to allow computer-based devices to interact with an environment is Reinforcement
Learning (RL). This approach evaluates the state of the agent in the environment, by collecting data through
sensors, and executes an action that is optimal to achieve the required task while being in that state. To
select the optimal action, the agent is required to predict the outcome of each action, so that, the action
with the best outcome is selected for execution. However, predicting such outcomes requires knowledge
about the environment, i.e. as an approximation of the function that represents the environment (Mnih
et al., 2015; Silver et al., 2018).

Artificial Neural Networks (ANNs) have shown the best performance in approximating complex computations,
which has encouraged the use of these networks in RL applications. These networks require training to
be able to approximate the function that represents the environment, i.e. the outcome of each action at a
certain state. For this purpose, the feedback collected from the environment, known as the reward value,
is used to train the neural network, so that, the neural network gains the ability to predict the reward
value of each possible action at a certain state. These predictions are used to direct the agent to select the
action with the highest reward value, i.e. predict the feedback of the environment before executing the
action, by selecting the action that is predicted to return the highest reward value (Lillicrap et al.,, 2015).

As the ANNSs are used in RL to predict the reward value, denoted as Q, and according to the use of deep
neural networks, which contain more than one hidden layer, such network is known as DQN. The use of
DQN to navigate robots in an environment has been investigated in several studies. These studies have
shown that by making historical data about the movement of the agent has improved the navigation
capabilities of the robot. However, the approaches used to feed historical data back to the neural network
has dramatically increased the complexity of the DQN, which requires intensive processing. Moreover,
these methods do not consider the movement of other objects in the environment. Such movement
can produce unexpected behavior by the agent, especially with the existence of historical data, as the
agent expects the obstacle at a certain position but the sensors return different data (Choi, Park, Kim, &
Seok, 2019; Kahn, Villaflor, Pong, Abbeel, & Levine, 2017; Kim, Kim, & Lee, 2018).

In this study, a novel DQON-based method is proposed to allow robots navigate in a complex environment
with moving objects. The proposed method uses a simpler approach to feed data about the environment
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to the DQN. Hence, less processing power is required to select the actions by the agent, which reduces the
response time of the agent. Moreover, the proposed method considers the movement of other objects in
the environment, so that, the agent can predict the trajectory of these object and avoid colliding with them.

2. Literature Review

Reinforcement learning uses the concepts of agents, environments, states, actions and rewards (Ha &
Schmidhuber, 2018; Littman, 1994; Tan, 1993; Watkins & Dayan, 1992). As shown in Figure 2.1, the agent
selects an action to be executed in the environment, which returns the agent’s new state in addition to its
new state. This procedure is repeated until the agent reaches the required state, i.e. finishes the execution
of the required task. However, the agent does not have any knowledge about the environment and how
the new state and reward are returns for a certain action at a certain state. Thus, in reinforcement learning,
the agent attempts to predict the actions that maximize the rewards received from the environment,
by approximating a function that represents the environment and how it responds to the actions (Mnih

et al.,, 2013).
""l Agent I

state I;ewarcl action
4 v o,

Fraj

~5.. | Environment J'-l-—

-

Figure 1: lllustration of the interaction between the Agent and the Environment in reinforcement learning.

DQN:s are used to approximate these functions and have been able to significantly improve the performance
agents that use RL. This approach has been used in previous studies to enable robots to navigate in complex
environments. The method proposed by Kim et al. (Kim et al., 2018) uses a DQN to navigate robots in an
environment with obstacles. This method uses a Light Detection and Ranging (LiDAR) sensor to measure
the distance between the robot and its surrounding. A memory batch is used to provide the DQN with
historical data about the state and actions of the agent before the current state. The enormous amount
of data in this approach requires high computing resources from the robot, which requires expensive
equipment and high-power energy sources.

Another method is proposed by Choi et al. (Choi et al., 2019), which aims to use less-expensive equipment,
compared to the LiDAR sensor. This method uses a depth camera to investigate the surroundings of the
robot. However, the DQN used in this approach uses the Long- Short-Term Memory approach, which
allows the neural network to consider earlier decisions in the current one. Despite the reduction in the
cost by eliminating the use of the LiDAR, this method also requires intensive processing, which in this
case poses a limitation to the employment of the method. Moreover, the accuracy of the measurements
collected by the depth camera is significantly lower than that when the LiDAR is used.
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3. Methodology

According to the better accuracy of the LiDAR sensor, it is used in the proposed method to measure the
distance between the robot and its surroundings. The neural network used as the DQN of the proposed
method is a Convolutional Neural Network (CNN), which is significantly less complex than the LSTM in
terms of computations complexity and is capable of handling three-dimensional inputs. The need for
three-dimensional input is to allow historical representation of the environment surrounding the robot.
Such representation allows the robot to distinguish its own path and the paths of the objects moving in
the environment, with respect to its movement.

3.1. Environment Representation

The data collected from the LiDAR represents the distance to the nearest object at each angle, with 1°
resolution to cover the entire 360° radius. Accordingly, each of the figures shown in Figure 2 can be created
based on the measured distances. Moreover, as shown in Figure 2, the movement of the object marked
in red can be concluded, as the remaining object are still in the generated output. Thus, by providing
such historical data, the environment can be described to the reinforcement learning agent, which allows
making the appropriate decisions.
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Figure 2: Representation of the outputs collected from the LiDAR. Top: Previous scan; Bottom: Current Scan.
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With a scanning frequency of 10Hz for the LiDAR, movement of slower objects can be difficult to detect,
especially in complex environments. Hence, two approaches are used in the proposed method. The first
approach collects data of 10 scans from the LiDAR and provide it to the agent. This allows representing the
entire last second to the agent with all the objects in the environment. Despite this accurate representation,
processing such an amount of data requires complex models, as well as extensive processing power.
Thus, in the second approach the entire second is represented using three scans only. To represent the
environment at time instance T, the first scan is collected at T-7sec, while the second and third scans are
collected at T-0.5sec and T. Despite the less information provided to the agent, this approach can be
considered significantly more efficient, if and only if it can provide similar performance to the use of all
the scans.

3.2. Agent Model

As the proposed method is design to interevent with the existing navigation system and override the
command from that system when a collision is predicted and navigation is overridden, the commands
being sent to the robot to navigate must pass through the agent. Hence, these commands must be inputted
to the agent, in addition to the environment representation, which requires a hybrid neural network to
handle the different types of inputs. For different navigation systems, with C number of commands, and
L scans collected using the two different approaches proposed in this study, the agent in the proposed
method uses the neural network shown in Figure 3.

Environment: InputLayer
conv2d: Conv2D
conv2d_1: Conv2D>

v

flatten: Flatten

I Commands: InputlLayer

concatenate: Concatenate

dense: Dense

dropout: Dropout
dropout_1: Dropout
max_pooling2d 2: MaxPooling2D |

conv2d_4: Comv2D

Figure 3: Structure of the agent’s neural network.

max_pooling2d: MaxPooling2D>

conv2d 2: Conv2D

max pooling2d 1: MaxPooling2D |

conv2d 3: Conv2D
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As shown in Figure 3, the multi-dimensional input that represents the environment is first processed
using a set of convolutional layers before being flattened and concatenated to the inputs collected from
the commands required to be delivered to the robot. According, the proposed method can forward
these commands as long as the environment seems to be safe for such a command to be executed.
Alternatively, the proposed method can take control and override the navigation commands when the
execution of such commands is predicted to cause a collision, including being stationary when an object
is moving towards the robot. Thus, the number of neurons in the output layer is equal to the number
of neurons in the “Commands” input layer, so that, the proposed method is transparent to the currently
working system. Additionally, the size of the input layer “Environment” is set to 100x100xL, where L is
the number of scans collected form the LiDAR.

3.3. Training the Agent

Training reinforcement learning agents relies on the values of the rewards calculated for the selected
actions. Hence, these reward values are required to reflect the behavior required from the agent. In the
proposed method, the agent is required to follow the commands incoming from the navigation system,
unless a collision is expected to occur based on the state of the agent in the environment. Thus, a reward
value of zero is provided to the agent, so that, the values that are used to train the agent are equal to
the commands incoming from the navigation system, as long as there are no collisions. When a collision
occurs, a negative value of -1 is provided, so that, the agent avoids this command, or action, at that state.
An object is considered collided with the agent when its distance from the robot is less than 15cm, which
is the minimum range of the LiDAR.

4. Experiments and Discussion

In order to evaluate the performance of the proposed method, a robotic vehicle is implemented as
shown in Figure 4. A Raspberry Pi Zero-w, which has a built-in wireless module for WiFi and Bluetooth
connections, is used to implement the proposed reinforcement learning method. Controls are sent from a
webpage hosted on the controller, which allows access by any remote navigation system. For evaluation
purposes, a manual navigation system is used by sending the commands manually through the webpage.
The proposed method is implemented using Python Programming Language with the Tensorflow deep
learning library to implement the proposed neural network for the agent.
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Figure 4: lllustration of the implemented robotic vehicle.

Similar to the training procedure conducted by Kahn et al. (Kahn et al., 2017), the agent is trained for 10
iterations using the proposed approach, where five rollouts are performed per each iteration, with four
different initial positions, i.e. states. An iteration is considered finished when the robot collides with an
object, moving or stationary, or when a maximum of 10 time steps elapse. Hence, the robot maintains
movement for an average of fifteen minutes per each iteration. As shown in Figure 5, which shows
the number of collisions occur at each speed level and above, the proposed method has been able to
significantly reduce the number of collisions at all speed levels, especially at lower speeds. This reduction
is a result of providing the robot with the ability to move from stationary to allow other moving objects
in the environment to cross. Moreover, the ability to predict the trajectory of these objects allows the
robot to deviate from collisions.
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Figure 5: Number of collisions versus speed.

Figure 5 also shows that the use of 10 LiDAR scans per each input to the agent has significantly better
performance than only using 3 scans. Moreover, despite the lower complexity of the neural network
required to process the three-scan inputs, the time required to process these inputs has been very similar
to the use of ten-scan inputs. This similarity is according to the additional computations required to store
the previous scans and collect them when required by each input. Thus, the use of the proposed method
has been able to produce significantly better navigations for the robot, by avoiding collisions with other
objects in the environment. Moreover, the use of ten-scan input is also more efficient, according to the
better performance and similar overall complexity.

In addition to the lower number of collisions occurred when using the proposed method, the average
speed of the vehicle has also been better, as shown in Figure 6. This improvement is according to the
ability of the proposed method to change direction while maintaining speed rather than reducing speed
to avoid to collision. Such behavior is achieved by enforcing the commands incoming from the controller
as long as a collision is not predicted to happen. Moreover, the use of the three-scan inputs has not been
able to maintain the speed of the robot during the training, according to the missing information in the
representation.
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Figure 6: Speed of the robot in the environment versus training epochs.

The results shown in Figure 7 also show that the use of the proposed method has been able to achieve
faster learning and more accurate decisions to avoid collisions. This learning is illustrated by the percentage
of the successful drives that are completed without collision, despite the existence of other moving
objects in the environment.
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Figure 7: Percentage of successful drives versus iterations.
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5. Conclusion

A new collision avoidance method is proposed in this study to improve the navigation of robots in
complex environment. The proposed method acts as an intermediate stage between the navigator and
the parts of the robot responsible for achieving the movement. When a collision if not predicted to occur,
the output of the proposed method is identical to the output collected from the controller. Otherwise,
i.e. if a collision is predicted to occur, the proposed method takes control of the robot and override any
commands incoming from the navigator. The commands outputted from the proposed method in such
case is to avoid the collision regardless of the reason behind the collision.

A deep reinforcement learning approach is used for the proposed method in which the agent estimates
the state of the agent in the environment based on the representation of the surroundings, i.e. the distance
between the robot and nearest object. These measurements are collected using a LiDAR and forwarded
to the agent. In order to allow the prediction of the trajectory of the moving objects in the environment,
historical data are provided to the agent, i.e. previous scans from the LiDAR. Two approaches are used to
represent such historical data, in which an approach samples the last second by collecting three samples
only. Despite the expectations to increase the efficiency of the model by reducing the data, storing and
retrieving the required scans has increased the complexity of the model, so that, it became similar to the
complexity of the model required to process the entire input batch, i.e. of ten scans.

In future work, servo motors are going to be used to tilt the LIDAR sensor on both the x and y axes, so
that, a 3D overview of the environment can be produced to the DQN. The angle of the sensor is also
going to be determined by the RL model, according to its navigation requirements. Despite the possible
improvement in the performance of the agent, according to the better overview collected from the
environment, a more complex DQN is required to control the orientation of the LiDAR. Such increased
complexity requires more resources as well as more training for the neural network to detect the relation
between the angle of the sensor and the data collected for navigation.
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Abstract

The Data Acquisition (DAQ) is the process of taking a real-world signal, like a voltage, towards the computer,
for analysis, processing, storing or other data manipulation. The Computer DAQ systems utilized in laboratory
research, manufacturing automation and in measurement and test. This work is aiming to implement and
develop an accurate compact, low-cost DAQ system for laser systems that can be run and controlled by using
an interface board connected to Computer and the user interface program. The interfacing board is based
on use a low-cost microcontroller where Arduino Uno has been used in that purpose and the GUI (graphic
user interface) program has been developed by using LabVIEW. The proposed DAQ system can control and
acquiring DATA from laboratory laser system, which offer several functions like controls the intensity of laser,
control the number of pulses during period of time, etc. The testing result show that the proposed system
can control and acquiring data easily and effectively that can be utilized to controls different laser systems
with variety of applications.

Keywords: Data Acquisition, DAQ, Laser system controller, Microcontroller, Arduino.

LABORATUVAR LAZER SISTEMI iCIN DUSUK MALIYETLI YUKSEK HIZLI
VERI TOPLAMA KARTI

Ozet

Veri Toplama (DAQ), bilgisayara voltaj gibi gercek bir sinyali alma islemidir ve analiz, isleme, depolama veya
diger veri isleme islemleri icin kullanilabilir. Laboratuvarda kullanilan Bilgisayar DAQ sistemleri; arastirma, Gretim
otomasyonu ve 6lciim ve testte kullanilabilir. Bu calisma lazer sistemleri icin hassas, kompakt, diistik maliyetli
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bir DAQ sistemi gelistirmek icin gelistirilmistir. Arayiiz karti, bilgisayara ve kullanici arayliz programina bagldir.
Arduino Uno'nun bu amagla kullanildigi diistik maliyetli bir mikro denetleyici ve GUI (grafik kullanici arayiizl)
programi LabVIEW kullanilarak gelistirilmistir. Onerilen DAQ sistemi kontrol edebilir ve lazerin yogunlugunu
kontrol etmek gibi cesitli islevler sunan laboratuvar lazer sisteminden veri alinmasi, zaman araligi vb. boyunca
Olcebilir ve gesitli uygulamalar icin kullanilabilir.

Anahtar sozciikler: Veri toplama, DAQ, lazer sistemi kontrol{i, mikrokontrolor, Arduino

1. INTRODUCTION

Generally, DAQ plugin boards are typical-function data acquisition devices that are suitable for calibrating
signals. The function of DAQ is to measure electrical a or physical phenomenon like sound, pressure,
temperature, voltage, current, etc. computing-based data acquisition has used a grouping of hardware,
software, and a computing system to get measurements. As each DAQ system is identified by its application
specifications, each system offers a typical purpose of analyzing, acquiring, and providing information. DAQ
systems include sensors, signals, actuators, DAQ devices, signal conditioning, and application software
(Sumathi, Surekha, 2007).

The area of DAQ includes a variety of activities. At it is simplest level, it includes reads the electrical signals
right into a computer making use of Several type of sensor. Such signals will possibly represent the
physical process state such as shape and size of a manufactured component, orientation and position of
machine tools, heating system temperature, etc. The acquired data will possibly have displayed, printed
or stored. often the data must be processed or analysed in several ways so as to make additional signals
for managing external devices or for interfacing to many Some other computers (Kanani, Thakker 2015).
This would possibly include manipulating the static indication, however it’s also often important to deal
at time-varying signals likewise. Several systems will possibly involve data to be collected over time spans
of several weeks or days. Some other will require short breaks of extremely high-speed data acquisition —
possibly at rates of nearly thousands of indications per second. The most main reason for making use of
the PC for data acquisition and controls now days is that there’s a large and increasing pool of scientists,
programmers and engineers that are familiarized with the PC (James, 2000).

The work is aiming to design a low cost multi-channel data acquisition system which can be used for
laser laboratory application.

2. LITERATURE REVIEW

Camargo et al (2015) made a DAQ System making use of Arduino for the integrating of sensors to the
computer. The system had been qualified for poultry coops environment external and internal conditions
(humidity and temperature) measurement.

Kashyap (2015), has Designed a Low Cost Multi Channel DAQ System concerning Meteorological
Application. The proposed DAQ had been designed to acquiring barometric pressure, temperature, light
intensity, altitude and humidity direct from the environment and save the data in a computer concerning
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future use. The sensors have been interfaced with microcontroller based ATmega328 that performs the
acquiring purpose and data logging.

Simoes and Souza (2016), has developed a cheap computerized DAQ system for urban sites humidity and
temperature monitoring based on IoT (internet of things). They developed a computerized DAQ system
that communicates the interoperability and interaction of the humidity and temperature sensors via
the internet. The excremental results showed that the use of loT enhanced the effectivity of automatic
decision making for the system.

Misiruk et al (2016) established a DAQ System depending on Arduino Platform for Measurements of
Langmuir Probe Plasma. Arduino Nano has-been employed to design this simple DAQ system and
Bluetooth has-been employed for data transmitting. An Android program has-been established for data
analysis and visualization. The system has-been successfully implemented to obtain Langmuir probe
using a hollow anode measurements data.

3. DATA ACQUISITION SYSTEM

3.1 DAQ Structure

A typical DAQ system consists of a number of components like computing unit, signal conditioning unit,
sensing unit and monitor unit. The DAQ gets physical or environmental parameters direct from the real
world, runs signal conditioning into it and computes the real value for monitor purpose. Fig.1 illustrated
the block diagram of DAQ. (Kashyap, 2015).

Input Sinsing Signal Signal Data Output
_— » conditioning »  processing | presentation  fr—————>
True element 3 Measured
rue element element element Measurec
value value
Fig. 1. Block diagram of DAQ (Kashyap, 2015).
3.2 DAQ types

DAQ can be generally classified to about three different categories: computer based DAQ, DAQ based
on separate acquisition devices, and Modular DAQ. Figure 2 shows the about three types of DAQ system
(Kashyap, 2015).
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Fig.2. Block diagram of, (a) DAQ based PC, (b)DAQ based on independent acquisition instruments,
(c) Modular DAQ (Kashyap, 2015).

4. PROPOSED DAQ STRUCTURE

The proposed DAQ is consisted from three main components: Sensors, Digital-Analog input/output (DA-10),
Controller and graphic user interface (GUI). Figure 3 shows the block diagram of proposed DAQ system.

Fig.3. block diagram of proposed DAQ system

4.1 Sensors

Sensors are the first input element used in checking out physical quantities (for example position, force
or temperature) towards a DAQ system. They’re commonly used to determine analogue signals. In this
work we have used photo diode in order to receive laser signal and show the signal in GUL.

4.2 Digital-Analog Input/output (DA-10)

The data received from the field is either analog or digital. The digital inputs tested continuously. In other
hand, the analog input is initially transformed into digital received by using A/D converter. These signals
are usually in form of current or voltage. By assist of calibration it can be transform to actual form.
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4.3 Controller

The controller can be used as the communicator between the PC and real world. Based on the sensors
calibration factor, the signal will be converted and gain the actual output. This work implements a low
cost DAQ by used low cost microcontroller. In this work we have used Arduino which is commonly
used microcontroller unit because it efficient and low cost. We have used Arduino Uno microcontroller.
This board is based on the ATmega328P. It has fourteen digital I/0 pins (where six pins can be used as
PWM outputs), six analog inputs, an ICSP header, a 16MHz quartz crystal. It has everything necessary
to support the microcontroller. The developing code for Arduino is very easy. Meaning, Arduino
microcontroller has many advantages of less expensive, user friendly and can make solution with it
and got accurate results.

4.4 GUI

The GUIl is showing the calibrated signals on the computer software or on display. In this work the GUl is
designed by used LABVIEW (Laboratory Virtual Instrumentation Engineering Workbench). The LabVIEW
toolkit assists to perfectly interface the Arduino microcontroller with LabVIEW software. by used LabVIEW,
we are able to acquire data or control the Arduino. Figure 4 (a) shows the block diagram of program
structure in LabVIEW. In this work we have designed a program that mange the laser operation such as
laser intensity and pulses duration via controlled the Arduino microcontroller, figure 4 (a) shows the block
diagram of program structure in LabVIEW. The GUI has been designed to be simple and it includes the
adjusting tuner to make desired function, and it contain display in order to show the laser signal result
in real time. Figure 4(b) shows the GUI that can be controlled by users.
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Fig.4. (a) The block diagram of program structure in LabVIEW, (b) GUI
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The operation of proposed system that the user can control the intensity of laser by converted the
frequency tuner in GUIl and can also controlled make laser shot as pulses with selected pulse duration via
used Duty Cycle tuner in GUI. The microcontroller controlled the laser function. In other side, the photo
diode can receive the laser signal and then transmitted electric signal to microcontroller which stores
that value in its ROM. Then the microcontroller will transfer data to LabVIEW by using VISA tool. Figure 5
illustrated the proposed DAQ system structure.

Laser 650nm Phota Diode
— | —
Output
.o b
Arduino Uno
Switch L ——
242 Fig.5. The proposed DAQ system structure
5. RESULT AND DISCUSSION

The proposed DAQ system (figure 6) has been tested in order to test the accuracy of operation controlled
and gathering signals, and ease of use.

(a) (b)

Fig.6. The proposed DAQ system, (a) internal component, (b) outer structure
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The operation test DAQ shows that the system run smoothly, and the controlling orders run fast without
any problem.The GUI is simple and easy to use and any one with little information can learn how to use it.

The DAQ gathering laser signals by used photo diode, we have compared it with an authorized 200MHz
digital oscilloscope type (UNI-T) model (UT22020C). Figure 7(a) and 7(b) shows the laser signal in oscilloscope
and GUI of DAQ respectively that recorded for same laser pulses.

Pioject Operste Tooks Window Help

Fig.5. the laser signal recorded from (a) digital oscilloscope, (b)proposed system GUI.

As shown from figure 7(a) and 7(b), the laser signal recorded by the proposed system is relatively identical
to laser signal recorded by the professional digital oscilloscope. This provide that the DAQ have high
accuracy with some advantage that it can recorded the signal continuously in addition to controlling
device and see the results instantly.

6. CONCLUSION

In this paper we propose a DAQ system that used for control and gathering signals for laboratory laser
systems. The proposed DAQ has been designed with low cost component where Arduino Uno used as
a microcontroller. The experimental results show that the proposed DAQ system run smoothly and it
easy to use. The laser signal recorded by DAQ is relatively same as the signal recorded by professional
digital oscilloscope, in addition to the signal display in real time without any delay so the user can modify
the setting and view result Instantaneously. The system was successfully implemented as proposed and
results were obtained as expected. The application of proposed system can be utilized in make a DAQ
system for old devices or for new fabricated laser devices.
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Ozet

Oncelikle sanallastirma giiniimiiz gelisen bilgi ve iletisim teknolojisinde her alanda ismini duydugumuz bir
terim haline gelmis bulunmaktadir. Sanallastirma kiiglik-buyiik isletmeler fark etmeksizin avantajlarinin agir
bastigi bir yapi olarak tanimlanir. Artan is yiiki kullanicilarin gereksinimlerinin degisken olmasi, sanallagtirmanin
6nemini artirmaktadir. Bu tezdeki temel amacimiz, egitim kurumlarinda biiytiyen teknoloji ile birlikte bilgisayar
altyapisini ve sistemi en verimli ve en disuk btce ile aktif kullanabilmektir. Makalede ayrica uygulama
sanallastirmanin egitim kurumunda sagladigi faydalar, kolayliklar ve 6nerilere yer verilmistir. Sanallagtirma
ile, kurumda kullanilan mevcut eski donanima sahip bilgisayarlarin sanallastirma yazilimi ile geri donlsimi
saglanarak, ana sunucudan tanimlanan kaynaklar ile geri kullanimiyla kuruma maddi olarak faydalar sagladigi
gorulmektedir. Ayrica 6neri olarak ssd diskli ince istemci bilgisayarlar ile kullanici agisindan bakildiginda gerek
uygulama sanallastirma gerek masauistii performansinin gozle gorilir bir artis olmaktadir. Sistemin uygulandigi
slire icinde, kullaniciya ve kuruma zaman ve enerji tiiketimi agisindan ekonomi saglamig oldugu saptanmistir.

Anahtar Kelimeler: Sanallastirma, Sanal Sistemler, Uygulama Sanallagtirma, VDI Sanallastirma

BENEFITS OF VDI AND APPLICATiON VIRTUALIZATION FOR EDUCATIONAL
INSTITUTIONS

Abstract

Primarily, virtualization has become a term that we have heard in every field in today’s developing information
and communication technology. Virtualization is a structure in regardless of enterprises outweighs its
advantages. Increased workload is altering the needs of users, increasing the importance of virtualization
and our aim in this thesis is to use the computer infrastructure with the most efficient and the lowest budget
with the growing technology in educational institutions.

In addition to, the benefits, conveniences and suggestions provided by the application virtualization in the
educational institution are mentioned. With virtualization, it is seen that the existing old hardware computers
used in the enterprise can be recycled with virtualization software, and that the resources identified from
the main server and their usage back provide financial benefits to the enterprise. In addition, thin client
computers with ssd disk as a suggestion have a noticeable increase in both application virtualization and
desktop performance. It was determined that the system provided economy to the user and the institution
in terms of time and energy consumption during the period of application.

Keywords: Virtualization, Virtual Systems, Application Virtualization, VDI Virtualization
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GiRiS

“Sanallastirma” yonetimi basitlestirmek ve kaynaklari optimize etmek icin sanal platformlardaki bilgi
islem elemanlarinin ¢alismasini ve yonetimine blyik katkilar saglayan kaynak ¢6zimi olarak da ifade
edilen bir terimdir. Artmakta olan insan nifusu, hizla gelisen teknoloji bilisim dlinyasinda verimliligi 6n
plana ¢ikarmistir. Bu sebeple olusan taleplerin hizli ve pratik olarak kullanilmasi biiyiik 5nem tagimaktadir.
Taleplerin karsilanmasina yonelik olarak ise ¢esitli yazilimlar ve donanimsal cihazlar aracilidi ile calisanlara
yapmakta olduklar gérevleri her yerden hizli etkin ve verimli olarak kullanabilmesi icin bu teknolojiye
daha cok ayak uydurma gereksinimi dogmaktadir. Bilisim teknolojileri konusunda hizla degisen ihtiyaclarin
dogmasiyla, zaman performans ve kar Uicliisiiniin de 6nemi artmistir.

Sanallastirma fiziksel kaynaklarin maksimum verim ile kullanilmasina olanak saglamaktadir. Farkli is
yUklerinin tek bir platform Uzerinde calistirilabilmesi, yonetimsel olarak, kaynak atamasi acisindan ve
maliyetler acisindan buyulk faydalar saglamaktadir, (Apparao P, 2007).

Sanallastirma teknolojisi (Server Virtualization) tek bir sunucu lzerinden birden fazla isletim sistemini
calistirmaya olanak saglayan teknolojidir. (Vaughan - Nichols, 2006) Yine ayni sekilde farkli servisleri ve
uygulamalari tek bir sunucu tizerinde calistinimasini saglayarak yonetimsel masraflari azaltir ve kaynaklarin
daha etkili sekilde kullaniimasini saglar. Birden fazla, az kaynak kullanan sunuculari bir ya da daha fazla
fiziksel sunucu tizerinde giivenli bir sekilde birlestirerek veri merkezlerinde kullanilan alanlardan da tasarruf
saglar, (Smith & Nair, 2005).

Bulut bilisim, kaynaklarin, kullanim orani, cevap suresi, gliniin belirli saatleri ve kaynak kullanim oranlari
gibi olcllebilir ve tanimlanabilir degerlere gore, herhangi bir kesinti ve kullanici miidahalesi olmadan
dinamik olarak yonetilebilmesini saglamaktadir. Ayni zamanda veriye internet tizerinden istenildigi zaman
ulasilabilmektedir. Bulut teknolojisinin sundugu bu kolayliklarin temelinde ise yine sanallastirma teknolojisi
bulunmaktadir, (Herrod, 2010).

Sanallastirma sistemlerinin kullanilmasi, merkezi ve kurumsal blyiik yapilarda fiziki ortamlarda bulunan
donanimlarin gesitli yazilimlar araciligr ile kaynaklarin ihtiyaglar dogrultusunda béliinerek daha ¢ok verim
elde etmemize yardimci olur. Béylelikle 6nceki sistemlerde her birimde fiziki olarak kullanilan donanimlarin,
kaynaklarinin kullanilmayan ram, hard disk, islemci gibi donanimlarin gereksinimlere gére daha etkin
ayarlayabilmekteyiz.

VDI TANIMI

Sanal Masalstu Altyapisi (VDI), veri merkezindeki bir sunucuda barindirilan bir sanal makine icindeki
bir kullanici masaustlnin calistirilmasi islemini belirtir. Gligli bir masaustii sanallastirma seklidir, ¢linki
merkezilestirilmis yonetimin tim gulvenlik ve basitligi ile her kullanici icin tamamen kisisellestirilmis
masatistli deneyimi saglar.VDI, musterilerin masaustlerini bir araya getirip merkezilestirerek, son kullanicilarin
hareket kabiliyetini ve sanal masatstlerine istedikleri yerde, herhangi bir cihazdan erisme 6zgurliginu
sagladigi icin yonetimi kolaylastirir ve maliyet avantaji saglar. Bununla birlikte, VDI yalnizca bir masadisti
sanallastirma sekli oldugunu anlamak 6nemlidir.
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Tum VDI dagitimlarinda asagidaki 6zellikler gecerlidir:
« Sanal masaustleri merkezi bir sunucudaki sanal makinelerde tutulmaktadir.
« Her sanal masaisti bir isletim sistemi goriintiisi olarak, Microsoft Windows icerir
« VM'ler ana bilgisayar tabanlidir, yani birden ¢ok 6rnegi veri merkezindeki ayni sunucuda barindirilabilir

« Son istemciler, barindirdigi sanallastirilmis masaustlerine erisimi stirdirmek icin merkezi olarak
yOnetilen sunucuya surekli olarak baglanmalidir

- istege bagli olarak ¢ok sayida uygulamaya erisilmesi gereken modern dijital calisma alanlarinda VDI,
calisan verimliligini artirmaya yardimci olan gtivenli ve rahat uzaktan erisimi kolaylastirir. Ayrica, birden
fazla cihazla uyumlu bir deneyim saglar, (Sekil 1.1).

E— Q000

—_— 0000
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—

Sekil 1.1: Bulut mimarisi . What is VDI
Kaynak: [URL- 2]
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VDI ALT YAPISI

Oncelikle desktoplar basitlestirmek ve uygulamalari merkezilestirerek kolaylikla yonetim odakli kurulum
senaryosu planlanmalidir. Desktoplari basitlestirmek siirecinde mevcut kullanicilar desktoplarin da
kendilerine atanan haklara gore bir kaynak kullanmaktadir. Yani bir ofis kulllanicisi Word, Excel, Power
Point kullanan kullanicilar ¢cok daha diistik kaynakla bilgisayarlarini kullanabilirler. Fakat bir Power User
da diyebilecegimiz, cesitli cizim programlari kullanan ya da ¢ok buiyiik Excel dokiimanlaryla ¢alisan, ram
bellek ihtiyaci duyan uygulamalari kullanan kullanicilar bulunmaktadir.

Ornek vermek gerekirse, ofis kullanicisina siradan islemleri Word, Excel, Power Point icin, THIN CLIENT
denilen ince istemci bilgisayarlar ile ihtiyaci olan tiim kaynaklari verebilerek islemlerini rahatlikla yapmasi
saglanabilir. Desktop sanallastirma ile stireci merkezi olarak glivenli bir sekilde yonetip, servisler bir POLICY
ile saglanabilir. Bu yonetim kolayligiyla kullanicilar gruplanabilir. Kullanicr kendi bilgisayar Gzerinde
degisiklikler yapmaktansa server lizerinden merkezi yonetimle tiim islemleri kenidisi yapabildigi icin ,
kolaylikla gtivenli sekilde yonetilebilir. VDI altyapisi kurgulanirken bu gibi kaynak bolimiine dikkat etmek
gerekir. Guruplandirmak da yonetilebilirlik icin buylik 6nem tasimaktadir.

VDI KONTROL PANELi YONETIMi

VDI kontrol panelinden , hem olugturdugumuz sanal masausttilerin yonetimi, hemde sanal uygulamalarinin
yonetimini tek bir araylizden citrix studio yazilimi araciligiyla gerceklestirilir. Delivery groups dan kullanicilara
yetkiler verilmektedir. Bu makalede sanal masaustleri ve uygulamalar 6grencilerin kullanimda oldugu
alanlardaki ince istemcili “thinclient pc” lerdir. Bu kissmdan “AD™ den gekilen 6grenci gruplarini dogrudan
olusturdugumuz machine catalogdaki kullanicilara yetki vererek bu islem saglanmalidir.

Citrix yonetim paneli arayiizii

Sanallastirma yazilimi olarak kullandigimiz Citrix yaziiminin yénetimi, kullanici uygulama ve masadustu
yetkilendirme yapilan araylizdiir. Tim sanallagtirma islemlerinin yuriittldigu penceredir.

Ncompiting pc yonetim arayiizii

Bu arayiiz ise Ncompiting marka model thinclient olarak kullanilan cihazlarin yonetimsel arayziiddir.
Buradan tiim cihazin glivenlik, enerji tasarruf modlan ¢ozindrlik vb islemlerin yapildigi araylizd(ir.
Xcalibur chip pc yonetim arayiizii

Bu ekrandan chip pc model thinclient cihazlarinin uzakdan yonetimini yaptigimiz araytizdiir. Bu ekrandan yine
enerji tasarruf modlari, ekran vb cihaz konfigrasyolarini uzaktan anlik olarak degisimlerini yapabilmekteyiz.
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HP thinclient pc yonetim arayiizii

Hp thinclient marka cihazlarinin yonetiminin yapildig araytizdar. Buradan diger cihazlar gibi cihazlarin
yonetimsel konfigrasyonlarinin yapabildigimiz arayiizdir. Ayrica cihaz citrix sanallastirmada en ¢ok verim
aldigimiz ve performans olarak diger marka model cihazlara gore daha cok tercih sebebi olmustur.

VDI VE DESKTOP PERFORMANS KARSILASTIRMASI

Bu boliimde VDI da bu performansin normal masaustlerine gore stiin ve eksik yonleri tizerinde durulmaktadir.
Universite de sanallastirma olarak kullanilan siniflardaki uygulamalar ve desktop deneyimi olarak hem
ogrenciler den alinan geribildirimler, hem bilgi islem ekibinin gozlemleleri test ettigimiz performans
olarak, diger kasali siniflarla hemen hemen ayni oranda hiz ve deneyim sagladigi gériilmustiir. Ozellikle
¢izim programlarinda ¢ok gozle gorlir bir hiz farki goriilmemistir. Desktop pc lerden alinan hiz kadar,
sanallastirma yaptigimiz 3 ayri model thin client cihazlarinda farkli hizlar ve deneyimler kaydedilmistir.
Ayni zamanda bu sanallastirma deneyimi tniversite personelinin kullanici bilgisayari olarak da kullanima
sunulmustur. Bu sanallagtirma “nin sagladidi kolayliklar asagida bazi 6rnekler verilmektedir.

Akademisyenler herhangi bir yerden ayni model farketmeksizin ince istemci pc lerde oturum acarak
kendi ofisindeki bilgisayarindaymis gibi calisabiliyor olmaktadir. En son oturumu ne asamada kaldiysa,
ofis disinda herhangi bir yerden oturum actiginda oturumu kaldigi yerden devam edebilmektedir. Bu da
bir cok konuda kolaylik saglamaktadir. Gerek 6gretim siniflarinda herhangi bir proje sunum icin gerekse
bir yaziim géstermek sunmak icin, flash bellek vb.. ek donanim tasinmasina gerek kalmamaktadir. Diger
tim deneyimleri sonug kisminda paylasiyor olacagim.

SONUC

Sanallastirma teknolojisi gerek teknolojik altyapi gerek rekabet Gistiinligii olarak bir cok fayda saglamaktadir.
Bu teknolojinin saglamis oldugu enerji tasarrufuyla tniversitede, bilgi islem biriminin yonetim bakim
ve onarim maliyetlerini 6nemli diizeyde azaltmasi sebebiyle bu teknolojinin kullanimi ile %75 ‘lere
varan bir maliyet tasarrufu sagladigi gorilmektedir. Bunun gibi artilaryla sanallastirma genel olarak
diinyada da gordugimiiz gibi Turkiyede de énemli bir firsat olarak karsimiza ¢ikmakdadir. Bu makale
de sanallastirma teknolojisinin katkilarinin ne oldugu incelenmis ve sanallastirma yapilmadan 6nce ve
sonrasin da sistemlerin karsilastiriimasi tizerinde durulmustur.

Egitim kurumu VDI sanallastirma baz alinarak ¢alisilan bu makalede , masaisti sanallastirma ve uygulama
sanallastirmanin sundugu avantajlar egitim kurumunda etkin bir sekilde ortaya ¢ikmaktadir. Masaduistu
sanallastirma ile Universitede yapilan online sinavlarin tek elden yonetim araytizlerinin anlk olarak
browser link degisikligi ile sinav ve normal masausti kullanici ekranlar gegisi kolayligi saglanmistir.
Bununla birlikte sinav yonetimleri asamasin da kurum tarafindan bakildiginda gerekli personel ihtiyacinin
sayisindaki azalatma ile , kuruma maddi olarak ekonomik avantaj saglamaktadir. Egitim donemi icerisinde
akademisyen lerin hizl ihtiyaclarinin karsilanmasi adina da cesitli fayda sagladiklar gorGlmistir. Ayrica
uygulama sanallastirma ile de kurumda yapilan yazilim ve ¢izim sinavlarinda, 6grencilerin ayni anda
uygulamalarin agilmasi ve sinav bitiminde projelerinin teslimi gibi streclerde, hizli ve daha saglikl bir
sekilde akademisyenlere ulastiriimasinin s6z konusu oldugu goriimastdr.
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Egitim kurumunda labaratuvarlardaki sanallastirmadan hari¢ kurum personel bilgisayarlarinin da
sanallastirma ile bilgi islem personel sayisisini azaltmasi ile kurum personel giderleri bakimindan da fayda
sagladigi gérilmdistiir. Onceki yapiya gére kiyaslandiginda yaklasik % 70 lere varan enerji korunumuyla
bilgisayar labaratuvar larinda enerji tasarrufu sagladigi belirlenmistir. Ayrica sinavlara giren sorumlu bilgi
islem personelleri ve akademisyenlere uygulanan anket ile siire¢ hakkinda bir degerlendirme istenmistir.
Saglanan avantajlarin sonucunda ise, yonetimsel kolaylik, hizli ve etkili cevap verme, hizmet kalitesi
sagladigi degerlerle ilgili ortak goris olarak degerlendirilmistir.

Bilgi islem ekibi tarafindan bakildiginda ise, asagida kisaca belirtilen faydalari sagladigi gorilmustir:
Donem ara tatillerinde az uzman ekip ile bilgisayar masaustu gtincellemeleri ve uygulama update’lerinin
yapilmasi bakimlarinda personellere yonetim arayiiziiniin sagladigi kolayliklar zaman ve is gliciinii Snemli
diizeyde azaltmistir.

Gizelge 1.1: 1AU Yillara Gére Ogrenci ve Personel Sayilari ile toplam Enerji Degerleri (2014-2019, 1AU)

yil Ogr. Sayi idari Pers. Say! Akademik Pers. Sayi Toplam Pers. Enerji
Sayi
2014 25917 544 633 1177 104,945
2015 27543 693 720 1413 111,0133
2016 29560 699 886 1585 128,8058
2017 26825 807 9208 1715 118,0666
2018 26479 816 961 1777 131,0441
2019 27265 712 822 1533 130,0791

Tablodan, yil bazinda inceleme déneminde, 6grenci ve , idari, akademik personel sayisinin artis gosterdigi
go6zlenmektedir. 2016 yili itibari ile enerji miktarinda genel olarak bir azalma gozlendigi belirtilebilir,
(Cizelge 1.2).

Cizelge 1.2: Yillara Gore Harcanan Enerji Miktarinin Aylik Degisimi (KWh)

Aylar 2014 2015 2016 2017 2018 2019

Ocak 97,826 56,980 104,471 127,950 129,798 129,037
Subat 69,681 115,586 109,971 119,937 121,988 123,710
Mart 85,591 114,064 184,917 117,887 129,093 133,686
Nisan 121,068 102,803 115,221 108,601 118,201 125,562
Mayis 81,072 107,139 118,266 105,182 131,457 129,689
Haziran 106,512 92,865 114,731 94,086 125,847 120,979
Temmuz 106,134 120,430 130,897 131,046 140,039 132,878
Adustos 126,083 138,001 146,181 137,371 154,690 144,371
Eylul 113,155 116414 123376 117,118 122,445 125,930
Ekim 90,233 124,994 126,954 116,359 145,783 133,791
Kasim 127,732 122,312 131,170 117,821 123,104 127,681
Aralik 134,256 120,575 139,513 123,427 130,081 133,628

Toplam 104,945 111,013 128,806 118,067 131,044 130,079
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Cizelge 1.2'ye gore, en fazla eneji harcamasinin (131,044) 2018 yilinda kaydedildigi, ancak, 2016-2017
doneminde enerji harcamalarinda genel bir azalma egilimi gézlendigi belirtilebilir. Toplam 6grenci, personel
sayisi degisiim ile enerji harcamalarinin genel trendleri analiz edildiginde, veri sayisi cok az olmakla beraber,
her iki veri grubunda da artig egilimi saptanmistir. Sanallastirma teknolojisinin uygulamaya bagslandigi
2016 sonrasi enerji harcamalarindaki degisim, belirgin bir sekilde anlasilamamaktadir. Bu nedenle, enerji
harcamalari verisi iki boltime ayrilarak, artis egilimleri ayr ayr incelenmistir, (Sekil 1.3 ve Sekil 1.4).

350
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300 B u
250 u ¢ Enerji
200 B (Ogr.+Personel)/100
150 ——Dogrusal (Enerji)
,"_/0,__.__,-&-"0
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Sekil 1.2: Yillara Gére Enerji Harcamasi (KWh) ve Toplam Ogrenci, Personel Sayisinin Degisimi

Sekil 1.2 " de kayith 6grenci artis hizinin inceleme déneminde, enerji kullanimindan yaklasik 5 kat daha
fazla oldugu gorilmektedir.
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Sekil 1.3: Aylik Enerji Harcamasi (KWh, 2014-2015)
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Sekil 1.4: Aylik Eneji Harcamasi (KWh, 2016-2019)

Sekil 1.3 ve 1.4'de ki harcama artis oranlari karsilastirildiginda, sanallastirma teknolojisi ile enerji harcamasi
artis hizinin 1,283 degerinden 0,174 degerine dustigu ve yari yariya azaldigi vurgulanabilir.

Bu makalede yillara gore enerji toplamy, yillara gére 6grenci ve personel sayilar géz dniinde bulundurularak
inceleme yapilmistir. Burada, sanallastirma yapilmadan 6nceki ve sonraki degerlerin karsilastirlmasi
amaclanmistir. Nitekim sonuglar incelendiginde, IAU olarak 2014 yillarinda sanallastirma teknolojisi
masaustu sanallastirma ve akilli kiirsti dedigimiz sistemlere gecis heniiz gerceklesmemisti. 2014 2016
yillar verileri incelendiginde ortalama degerler ve 2016 yilinda devreye alinan sanal masadisti altyapisi
calismalariyla, artan 6grenci ve personel sayilarida g6z 6niinde bulunduruldugunda, eneriji tiiketimi 2017
yilindan itibaren artis hizi azalmistir. Sekil 2 veri uzunlugu az olmakla beraber, yillik degisim iliskisi (Sekil
1.3 ve Sekil 1.4'te (alpha =0,05- 0,20 glivenle) anlamli bulunmustur.

Teknolijinin hizli biylimesi gbz 6niine alindiginda egitim kurumlarininda bitcelerinin her yil giderek
biyimesi durumunda ve maliyet disiirme calismalarinda sanallastirma ile ince istemci bilgisayarlarin
kullaniminin kuruma onemli katkilar sagladigini goriilmektedir.
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Ozet

Gunlmizde meme kanseri (breast cancer) diinyadaki en 6nemli k&t huylu hastaliklardan biridir. ABD'de
meme kanseri, kadinlarda tiim onkolojik hastaliklar arasinda birinci sirada yer alir ve akciger kanserinden
sonra onkolojide 6ltim nedeninin ikincisidir. Meme kanserinin erken teshisinde ve tedavisinde son zamanlarda
elde edilen biiyiik basarilara ragmen, ilk asamalarda teshisi icin yeni yaklagimlar ve algoritmalar gelistiriimeye
devam etmektedir. Meme kanseri, diger kétd huylu hastaliklar gibi birgok siniflandirmaya sahiptir. Histolojik,
molekdiler, fonksiyonel, TNM siniflandirmasi bunlardan bazilaridir. Cogu kanser vakasi hastaligin geg
asamalarinda ancak teshis edilebilir ve tedavi siklikla cevap vermez ve hasta kaybedilir. Bu sebepten meme
kanserinin erken evrelerde teshisi hayati 6nem tagir. Bu calismada siniflandirma testi dogrulugunu, hassasiyet ve
ozgullik degerlerini dlgerek sunmakta olan Wisconsin Meme Kanseri Teshisi (WDBC) veri seti kullanilmaktadir.
Uygulamada, veri seti egitim asamasi icin %70 ve test asamasi icin %30 olarak boltinmstir. Bu calisma yapay
sinir agr kullanarak meme kanseri tahmininde optimizasyon algoritmalarinin ve parametrelerin nasil secilmesi
gerektigini incelemekte ve farkli secimlerinin nasil sonug verdigini géstermektedir.

Anahtar Kelimeler: Yapay Sinir Aglari; Meme Kanseri; Meme Kanseri Tahmini

PREDICTION OF BREAST CANCER USING ARTIFICIAL NEURAL NETWORKS

Abstract

Breast cancer is one of the most important malignant diseases in the world. In the United States, breast cancer
ranks first among all oncological diseases in women and is the second leading cause of cancer mortality
after lung cancer. Despite recent great success in the early detection and treatment of breast cancer, new
approaches and algorithms are still being developed for early diagnosis. Breast cancer has many classifications,
like other malignant diseases: histological, molecular, functional, TNM classification. Most cases of cancer
can be diagnosed in the later stages of the disease, and treatment is often not responding and the patient
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is lost. Therefore, early detection of breast cancer is vital. This study uses the UCI Breast Cancer Wisconsin
(Diagnostic) Data Set (WDBC), which is presented by measuring test classification accuracy, sensitivity, and
specificity values. The data set was divided into 70% for the training phase and 30% for the testing phase. This
study demonstrates the importance of optimization algorithm selectiona and parameters in the diagnosis
of Breast Cancer using Artificial Neural Networks and investigates how they should be chosen. The accuracy
results of different optimization algorithms and parameter values are reported.

Keywords: Artificial Neural Networks; Breast Cancer; Breast Cancer Diagnosis

1.GIRIS

Makine 6grenimi su anda bircok bilim ve Gretim alanlarinda kullanilmaktadir. Tip da bu alan icin bir istisna
degildir. Makine 6grenimi sayesinde hastalari siniflandirmak, en uygun tedavi yontemini belirlemek, bir
hastaligin suresini ve sonucunu tahmin etmek, komplikasyon riskini degerlendirmek, belirli bir hastalik
tipinin en karakteristik sendromlarini bulmak gibi bircok gorev ¢ozilmustir. Meme kanseri, normal gland(iler
hiicrelerin kansere donlismesinden kaynaklanan bir hastaliktir. Diinyada, meme kanseri kadinlar arasinda
en yaygin kanser turtudur. Kadinlar arasinda yasam siiresi boyunca 13 ile 90 yas arasi, 13 kisiden biri ya
da 9 kisiden biri bu hastaliga yakalanmaktadirlar (Aleksandrovig, Ryazanov, 2016). Diger bircok kanserde
oldugu gibi, meme kanserinin erken teshisi hayat kurtarabilir. Dolayistyla meme kanserinin erken evrelerde
kesin tani koyulmasi hastanin yasam kalitesini mimkuin olan en iyi seviyede tutmak icin cok dnemlidir.
Bununla birlikte, dlizenli mamogramlar bile bu hastaligin zamaninda teshisini garanti etmez. ABD bilim
adamlari, g6gls yogunlugunu otomatik olarak siniflandirmak ve bdylece meme kanserini tespit etmek
icin veri tabanli yazilim gelistirmisler. Testler bu sistemin insan radyologlar kadar dogru bir“teshis uzmani”
oldugunu gostermistir (Wolberg, Street, Mangasarian,1992). Bu algoritma, gogiistin yogunlugunun net bir
taniya izin vermedigi durumlarda doktorlara yardimci olabilir. Makine 6grenme modellerinin uygulanmasi
hastalik tahmini ve prognozu i¢in daha sonradan hastalarin tedavisini iyilestirmeyi amaglayan kanser
calismalarinin ayrilmaz bir parcasi haline geldi. ilgili meme kanseri calismalarindan elde edilen iki veri seti,
iyi performans gosteren ve veri kaybi olmayan uygun verileri ve grafiksel veritabanlari kullanarak yatay
ve dikey entegrasyona dayali bir veri entegrasyonu yaklasimi uygulanarak birlestirilir.

Donald Hebb'in (1949) modern sinir aglar teorisini buldugu bilinmektedir. Norolog Hebb beynin nasil
ogrendigini inceledi. Beynin ¢alismasinin en temel birimi sinir hiicresi iki sinir hiicresi birbiriyle nasil iliskilidir
ve sinir aglari teorisini bu temele dayandirdi. Hebb'in bu temele dayanarak fikir bagslatildi ve yiizlerce teorige
sahip olmaktadir. Glinlimiizde gercek hayatimizda kullanilan bagari orani %99 olan bircok yapay sinir
adi (YSA) modeli vardir. Yapay sinir agi ile makine 6grenmesi , goriinti isleme (Shi, He, 2010 ve Ramirez-
Quintana, Chacon-Murguia, Chacon-Hinojo 2012), karakter tanimi, siniflandirma, tahmin, kiimeleme, ses
isleme (Uncini,2003), veri filtreleme ve en uygun sekle sokma gibi bircok uygulama yapmak miimkindir.
Bu alanlarda yapay sinir aglarinin tercih edilmesinin temel nedenlerinden biri, kullanilan algoritma ne olursa
olsun her tiir veri, 5renme hatalarini en aza indirmek ve bu nedenle gercek¢i tahmin yapabilmektedir.
Meme kanserinde klinik veri seti temelinde dogru tahmin yapilabilmesi icin Yapay Sinir Agi modelinin
dogru optimizasyon algoritmasi ile uygulanmasi ve parametre araliklarinin dogru belirlenmesi kritik Gnem
tasir. Bu nedenle calismamizda asagidaki optimizasyon algoritmalarinin nasil sonug verdigi arastinld:
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1.1 Stokastik gradyan inisi (Stochastic Gradient Descent SGD)

Stokastik gradyan inisi (SGD) derin 6grenmede, nesnesel islev genellikle egitim veri setindeki her 6rnek
icin kayip islevlerinin ortalama degeridir. F; (x) n veri, indeks i ve parametre vektoru x ile egitim verisi
orneginin bir kayip fonksiyonu oldugunu varsayiyoruz, o zaman objektif fonksiyonumuz var.

fE) =T fi(®) W

x'deki objektif fonksiyonun gradyani su sekilde hesaplanir:

V() =TI VAR @

Degrade inis kullanilirsa, bagimsiz degiskenin her yinelemesi icin hesaplama maliyeti, n ile dogrusal olarak
buytyen O (n) dir. Bu nedenle, modelin egitim verilerinin 6rnegdi biiyiik oldugunda, her bir yineleme icin
degrade inis maliyeti ok yiliksek olacaktir.

Stokastik gradyan inisi (SGD) her bir yinelemenin hesaplama maliyetini azaltir. Stokastik gradyan inigin
her yinelemesinde, rastgele veri 6rnekleri icin i€ {1, .., n} indeksini esit olarak seceriz ve x'i glincellemek
icin V f; () gradyanini hesaplariz:

x — x —nVf.(x) 3)

Burada n 6grenme oranidir. Her bir yineleme icin hesaplama maliyetinin O (n) gradyan inisinden sabit O
(1)'e distiigunii gorebiliriz. Stokastik gradyan V f; () ‘nin Vf (x) gradyaninin tarafsiz bir tahmini oldugu
unutulmamalidir ( Ruder 2017).

1
EVfi(x) = L=l Vfi(x)=Vi(x) @
Bu, ortalama olarak, stokastik gradyanin gradyani iyi bir tahmini oldugu anlamina gelir.

1.2 Adagrad

5, degiskenini, gegmis gradyan varyansini asagidaki gibi biriktirmek icin kullaniriz.

g = 0,1 (v f(x. ),
5y = Spq T grz,

n
N

Wy = We_q — "G (5)

n 6grenme oranidir ve €, 0'a bolmememizi saglayan bir katki sabitidir. Son olarak, 5y = 0 degerini baslatiriz.
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Momentumda oldugu gibi, her bir koordinat icin bireysel 6grenme hizini dikkate almak i¢in bu durumda
yardimci degiskeni izlememiz gerekir. Bu, Adagrad’in maliyetini SGD’ye kiyasla 6nemli 6lclide artirmaz,
¢linkl ana maliyet genellikle | (yt, f (xt, w)) ve turevinin hesaplanmasindan olusur. Momentumda oldugu
gibi, yardimci bir degiskeni izZlememiz gerekir, bu durumda koordinat basina bireysel bir 6grenme oranina
izin vermek icin Adagradin | (¥,. f(xt, m]], ve tlrevini hesaplamasi oldugundan, Adagrad’in SGD'ye
gore maliyetini 6Gnemli dl¢lide artirmaz.

1.3 RMSprop

RMSprop algoritmasi, hiz planlamasini koordinat uyarlamali 6grenme hizlarindan ayirmaya izin veren
basit bir diizeltme olarak kullanilmaktadir. Sorun, Adagrad'in g, = 5. - 1 + gf durum vektoriinde g,
gradyaninin karelerini biriktirmesidir. Sonug olarak, algoritma yakinsadidi icin, 5; normallesme eksikligi
nedeniyle, esasen dogrusal olarak, kisittamalar olmadan biiylimeye devam eder( Ruder 2017). Bu sorunu
¢6zmenin bir yolu =, / t kullanmak olacaktir. Makul g, dagitimlari igin, bu yakinsama yapacaktir. Ne yazik
ki, prosedur degerlerin tam yoriingesini hatirladigindan, limitin davranisinin dnemli hale gelmesi ¢cok uzun
zaman alabilir. Bir alternatif, ortalama sizdiran degerini bazi parametrelericin 5, + ¥s5,_4 + (1 —¥) gf
¥ = 0 ve diger tiim parcalar degismeden tutmak RMSprop verir.

s, & ¥s,_, + (1—¥)g;

1

X, X — —
g £=1 e

Og; 6)

€> 0 sabiti genellikle sifir veya cok buylik adim boyutlarina bélinmememizi saglamak icin 107° olarak
ayarlanir. Bu genisleme g6z 6niine alindiginda, 6grenme hizini n koordinat basina uygulanan élceklemeden
bagimsiz olarak kontrol etmektedir.

1.4 Adadelta

Adadelta, AdaGrad'in baska bir strimuddr. Aralarindaki fark, 6grenme hizinin koordinatlara uyarlanma
miktarini azaltmasidir. Ayrica, geleneksel olarak bir 5§renme oranina sahip olmadigindan degisim miktarini
gelecekteki degisim icin kalibrasyon olarak kullanir. Ozetle, Adadelta iki durum degiskeni kullanir: s,
gradyanin ikinci momentinin ortalama sizintisini depolamak icin ve £, ikinci degisiklik aninin ortalama
sizintisini modelin kendisinde saklamak icin.

S, = ps,y + (1 —p:]gfl

po_ |Axm_gte
9. ' gptE

— —_
Xy = Xpa gs,

Ax, = pAx,_, + (1 —p)x} (7)
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Bir dncekinden farki, degisim oraninin ortalama karesi ile gradyan ortalama ikinci momenti arasindaki iligki
alinarak hesaplanan degistirilmis bir gradyan g’r ile glincellemeler gerceklestirmemizdir. g“r kullanimi
yalnizca tanimlama kolayhdi icindir. Uygulamada, bu algoritmayi g’t icin ek gegici alan kullanmak zorunda
kalmadan uygulayabiliriz. Daha 6nce oldugu gibi, n, dnemsiz olmayan sayisal sonuclar saglayan, yani sifir
adim buyukligiinden veya sonsuz varyanstan kaginan bir parametredir. Genel olarak, bunu n = 107
olarak ayarlanir.

1.5 Adam

Adam’in temel bilesenlerinden biri, hem momentumun hem de gradyanin ikinci momentinin bir tahminini
elde etmek icin Ustel sizdiran ortalamalar kullanmasidir. Yani, durum degiskenlerini kullanir

v, & Byv._y + (1 _ﬁ:jgr:
s, & P54 T (1_182:]9}2 ®@

Burada 1 ve B2 negatif olmayan agirlik parametreleridir. Onlar icin normal secim: £;= 0.9 ve 5, = 0.999.
Yani, varyans tahmini momentum teriminden ¢ok daha yavas hareket eder. E§er ¥y = 55 = 0 degerini
baslatirsak, baslangicta daha dU§Uk degerlere onemli bir dnyargiya sahip oluruz. Bu, terimleri yeniden

normallestirmek icin E ﬁﬁ" =— kuIIanllarak ¢ozilebilir. Buna gore, normalize edilmis durum
degiskenleri

b= %= o

Simdi gtincelleme denklemlerini yazabiliriz ve Ik olarak, gradyani elde etmek icin RMSProp’a cok benzer
bir sekilde yeniden 6lceklendirilir

v
-.|,'I§E+E-

!

8=

(10)

RMSprop'tan farkli olarak, giincellememiz gradyanin kendisi yerine ¥, momentumunu kullanir. Dahasi,

yeniden Olcekleme Tl yerine ———= kuIIanarak gerceklestigi icin kiiciik bir kozmetik farki vardir. Onceki
spte Y&

pratikte pratikte biraz daha iyi calisiyor, bu nedenle RMSProp'dan sapma genellikle sayisal kararlilik ve

sadakat arasinda iyi bir denge icin € = 107° seceriz. Giincellemeleri hesaplamak icin tiim parcalarimiz

var, bu biraz antiklimaktiktir ve formun basit bir glincellemesine sahibiz. Sonra, Adadelta ve RMSprop'ta

gordugimiiz gibi parametreleri glincellemek icin kullanirlar. Adam gtincelleme kuralini verir:

iy = @, — il
r+1 14 N 11)
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1.6 AdaMax

Adam giincelleme kuralindaki 5, faktorii gradyani [; normuna gére ters orantili olarak lceklendirir ve
gegmis gradyanlar (¥, —4 terimi Gizerinden) ve gecerli gradyan |J;}'ir |"dir( Ruder 2017).

5. & B1S,q T (1_182:]|Hr|2 (12)

Bunu Adam glincellemesine uyarlayarak AdaMax glincelleme kuralini elde ederiz.
o =w, — 2w = w, — 17,
t+1 £ g Tt gt (13)
Burada

S, =py s+ (1 _Jg?jlgzlm = max (ﬁzsr—l,lgrlj (14)
1.7 Nadam

Nadam (Nesterov hizlandirmali Uyarlanabilir Moment Tahmini) Adam ve NAG'yi birlestirir. icinde Nesterov
hizlandinlmis gradyan (NAG) Adam’a dahil etmek icin, momentum terimini degistirmemiz gerekiyor(
Ruder 2017).

g = ?mrf[‘:"-’r]
m, =ym,_y +14,
Wepq = Wy — M, (15)

Burada objektif fonksiyonumuz J, momentum bozulma terimi ¥ ve n adim boyutudur. Yukaridaki tiglinct
denklemin genislenmesi sunu verir:

Wepq = @, — (ym_y +1g,) (16)

Momentum vektorii ve mevcut gradyan yoniinde bir adim icerdigini bir kez daha gostermektedir. Nesterov
hizlandirlmis gradyani glincelleyerek gradyan yoniinde daha kesin bir adim atmamizi saglar. Bu nedenle,
yalnizca &, de NAG degerini bulmak icin gecerli parametreleri glincellemek icin ileriye yonelik momentum
vektoriinu dogrudan uygulayarak:

m,=fm,_;+(1—-F1)g.
T

- 3

T =
Ti-g

7 ”Tr

Wy = W, — 7=
t+1 t T JGte
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= e ee .o .. . . .. —— e ee
._4 momentum vektdrd akimin dnyargi diizelmeli tahmini ile 12, momentum vektorii Nadam
glincelleme kuralini verir.

—_ n o ':1_ .E’._:'g
Weer = @ T EL By, + -6t ) (18)

2. LITERATUR ARASTIRMASI

Bu konuyla ilgili bircok calisma yapilmistir. Aslinda makine 6grenimi matematiksel istatistiklerin birlestigi
yerde, optimizasyon yontemleri ve klasik matematiksel disiplinler, ayni zamanda hesaplama verimliligi ve
yeniden egitim sorunlari ile iliskili kendi 6zellikleri vardir. Bircok endiiktiv egitim yontemi klasik istatiksel
yaklasimlara alternatif olarak gelistirilmistir. Yapilan calismalarda bircok yontem, bilgilerin ¢ikarlmasiyla
ve yapay veri analizi ( Data Mining) ile yakindan ilgilidir.

Xrulyov K.A.ve Ryazanov M.A. (2016) Azure Machine Learning ile meme kanseri tanisinda teshis icin
incelenen hastalar hakkindaki verilerin analizini kullanarak bir veb servisi gelistirmisler.

Fogel D. B., Wasson E.C., Boughton E.M. ve Porto V.W. (1997) hasta yasina sahip sinir aglari ile radyoaktif
ozellikleri kullanarak meme kanseri tespiti icin veri analizi calismasini yapmiglardir.

Revett K., Gorunescu F.,, Gorunescu M., El-Darzi E. ve Ene M.,(2005) ve Gorunescu M., Gorunescu F,, ve
Revett K.,(2007) ham kiimeler ve muhtemel sinir aglari iceren hibrid bir modele dayanan bir meme kanseri
tibbi modeli icin bir karar destek sistemi gelistirmisler.

Hsiao Y.H., Huang Y.L, Liang W.M., Kuo S.J. and Chen D.R,, (2009) vaskiler parametreler (harmonik ve
harmonik olmayan 3D Dopplerografi) kullanarak iyi veya kotl huylu gogus tiimorlerinin belirlenmesi icin
bir MLP siniflandirici analizi calismasini yapmiglardir.

E.Harwich, K.Laycock., (2018) ve JASON The MITRE Corporation (2017) “Birlesik Krallik"da ingiliz bilim
adamlari “Ulusal Saglik Sisteminde Yapay Zeka” ve ABD' nin dndegelen amerikali teknoloji bilim adami
Jason “Saglik ve Saglik Hizmetleri icin Yapay Zeka” adli 2017 yilinda calisdiklan bir rapor yayinladi. Her iki
calismada Yapay Zeka kullanarak genel niifuza yiiksek nitelikli tibbi bakim saglanilmasi analiz olmusdur.
Kanser tanisi alaninda Yapay Zeka kullanimi, Yapay Zekanin gorevleri ve yontemleri hakkinda ¢alisma
yapilmistir.

Mihaylov.l , Nisheva.M , and Vassilev.D (2019) dogru teshis icin makine 6grenme modellerini kullanarak
meme kanserinde sag kalim stiresinin klinik verilere dayanarak éngorilmsini saglayan ¢alisma yapilmisdir.
Bu calismada hastanin hayatda kalma sresinin, timaor evresini, timaor boyutunu ve yasinin tanisini orijinal
olarak gelistirilen timorle entegre klinik 6zellik oldugnu tahmin etmektedir. Calismada veri normalizasyonu
ve siniflandirmasinin yani sira, uygulamali makine 6grenimi yontemi sagkalim siresi tahmininin dogrulugu
acisindan umut verici sonuglar vermektedir. Bu calismada dogrusal destek vektor regresyonu, ¢ekirdek
ridge regresyonu, K en yakin komsu regresyonu, karar agaci regresyonu ve kement regresyonu modelleri
en dogru yasam prognozu sonuclarini elde etmisler. Ayni yontemleri kullanarak meme kanseri verileri
Uzerindeki performansi icin onerilen yaklagim olarak Python tabanli is akisi gelistirmisler.
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3. MEME KANSERi TAHMININDE KULLANILAN VERI SETi

Yapay Sinir Agini Kullanarak Meme kanseri Teshisinde kullanilan veri seti Kaliforniya Universitesi (UCI) Makine
Ogrenimi Deposundan alinmis meme kanseri (BC) veritabanidir (Wolberg, Street, Mangasarian,1992).
Makine 6grenme algoritmalarinin deneysel analizi icin kullanilabilecek bircok veri kiimesiyle acik veri
havuzu Madisondaki Wisconsin Universitesi Hastanesi'nden Dr. William H. Wolberg tarafindan olusturulmus
veri setidir. Bu ¢alismada kullanilan veri kiimesinde bulunan ¢zelliklerden bazilan yaricap, doku, cevre,
yumusaklik, kompaktlik, alan, icbUkeylik, icblkey noktalar, her hiicre ¢ekirdedi icin fraktal boyut, simetri
ve veri seti icin kullanilan UCI makine 6greniminde 569 6rnek ve 32 fonksiyondan olusan bir Wisconsin
Diagnostic Breast Cancer (WDBC) veri setidir. WDBC veri setindeki 699 meme kanseri verisinin 458 tanesi
iyi huylu (bening) ve 241 tanesi kotl huylu (malignant) kanser hiicrelerinin drneklerini gostermektedir.
Veri kiimesinde iyi huylu kanser hiicrelerinin dagilimi daha homojendir ve k&t huylu kanser hiicrelerinde
yapisal maligniteler bulunur. Veritabaninda toplam 11 6znitelik ve deger araliklari asagidaki tabloda
gosterilmektedir.

Tablo1. Veri Setleri ve deger araliklari

Sample code number ID Numarasi
Clump Thickness 1-10
Uniformity of Cell Size 1-10
Uniformity of Cell Shape 1-10
Marginal Adhesion 1-10
Single Epithelial Cell Size 1-10
Bare Nuclei 1-10
Bland Chromatin 1-10
Normal Nucleoli (=10
Mitoses 1-10
Class 2/4

Meme kanseri teshisi uygulamasi tahmininde kullanilan 6zniteliklerin id numarasindan sonraki on tanesi
1 ile 10 arasindaki 6zniteliklerdir. Son degerimiz ise sonug kismi olarak goriilmektedir ve eger iyi huylu ise
2, kétu huylu ise 4 degerini almaktadir.

Kullanilacak veri setinin ilk on verisi Tablo 2’ de yer almaktadir.
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Tablo 2: Veri Setinde Yer Alan ilk On Veri

1000025 5 1 1 1 2 1 3 1 1 2
1002945 5 4 4 5 7 10 3 2 1 2
1015425 3 1 1 1 2 2 3 1 1 2
1016277 6 8 8 1 3 4 3 7 1 2
1017023 4 1 1 3 2 1 3 1 1 2
1017122 8 10 10 8 7 10 9 7 1 4
1018099 1 1 1 1 2 10 3 1 1 2
1018561 2 1 2 1 2 1 3 1 1 2
1033078 2 1 1 1 2 1 1 1 5 2
1035283 1 1 1 1 1 1 3 1 1 2

Kullanilacak veri setinde verilerin id numarasi sonuca herhangi bir degisiklik olusturmayacagindan dolayi
bu alani ¢ikariyoruz ve iyi huylu mu kétl huylu mu olup olmadigi kismi icinde yapay sinir agi modelimiz
iki cikisa sahip oldugundan dolay iki alan ekleyip bu durumu belirtmis olmamiz gerekmektedir.

Son durumda tablo 2’ de yer alan on tane verinin uygulama tarafindan anlasilacagi formati tablo 3'teki
gibidir.

Tablo 3: YSA Modeli icin Yeniden Diizenlenen Veri Setinin ilk On Verisi

5 1 1 1 2 1 3 1 1 1
5 4 4 5 7 10 3 2 1 1
3 1 1 1 2 3 1 1 1
6 8 8 1 3 4 3 7 1 1
4 1 1 3 2 1 3 1 1 1
8 10 10 8 7 10 9 7 1 0
1 1 1 1 2 10 3 1 1 1
2 1 2 1 2 1 3 1 1 1
2 1 1 1 2 1 1 1 5 1
1 1 1 1 1 1 3 1 1 1

4. KULLANILAN YAPAY SiNiR AGI MODELI

Bu calismada veri setinde hastaligi teshis etmek icin 9 6znitelik vardir. Bu sebepten giris katmaninda
9 noron vardir ve timorler iyi huylu veya kétl huylu olarak ayrildig icin ¢ikis katmaninda 2 ndron ve
ara katmanda 10 néron bulunmaktadir. Uygulamanin baslangicinda rastgele bias ve agirlik degerleri
olusturulmus ve uygulama siiresinde bu degerler giincellenerek son degerler bulunmustur. Uygulamada
¢ikis néronlarinda hatanin geri yayllmasi nedeniyle dederlendirmede hata olasiligi en aza indirilmistir.
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Aktivasyon fonksiyonu olarak, ayirt edilmesi kolay oldugu icin sigmoid fonksiyonu tercih edilmistir.

1

sigmoid(s) = o (19)

Asagidaki formiillere gére hesaplamalar yapilmistir.

E'I‘I- = f(z?:ixi'miﬂ- + b ) n=1,..,10 (20)

Burada b, ve @, ara katmanin bias ve agirliklarini, @,, ara katmanin cikisi anlamina gelmektedir.

Yﬂ- = f(zz-gi Ei'miiﬂ + bi \i’" = 1“’2' (21)

Burada ¥, son katmaninin cikisini temsil etmektedir. B, ve @, ise cikis katmani biasi ve agirliklandir.
Burada 6grenme orani 0.5 olarak alinmustir.

111

Yl
T2
Y2

Sekil 1 Calismadaki Yapay Sinir Agi Modeli
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Asagidaki formdillerle calismadaki glincellemeler yapilmistir.
6= (T, —v,).v,(1-Y))
¥ — — — y —
AW = (t+1) = G.S.Ej.ﬂiﬂ- =12vei1=1,..,10.

0 5 _ k-
WS = WEK L AWt + 1)

AW, (t+1)=10,5.0,.(1-6,).6,, W, X;, j=1,.,10vei=1,..,9.

v i _ k-
Wi = W AW (t+ 1)

Ab'(t+1)=0,5.6,i=1,2.

reni __ eski '
b7 = b 4 Ab' (8 + 1)

Ab;(t+1)=10,5.0,(1-6,).6,, W,;,i=1,..,10vej=1,..9.

A

veni __ g egki
BIE™ = bR 4 Ab(t+ 1)

i

2
1
hata = EZ(tﬂ - },“jz
i=1

Hedefdeki cikis degerlerini formiilde £ 3, ifade etmektedir.
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5. YAPAY SiNiR AGINDA KULLANILAN OPTiMiZASYON ALGORITMASININ SECiMi VE
PARAMETRELERIN AYARLANMASI

5.1 Optimizasyon Algoritmasi

Optimizasyon yontemi olarak ‘SGD’ (Mei, 2018), '/RMSprop’ (Teileman ve Hinton, 2012), ‘Adagrad’ (Duchi,
Hazan, ve Singer, 2011), ‘Adadelta’ (Zeiler, 2012), ‘Adam’ (Diederik ve Ba, 2014), ‘Adamax’(Diederik ve Ba,
2014) ve ‘Nadam’ (Dozat, 2016) algoritmalarindan en iyi dogruluk orani vereni tespit etmek icin hepsi ile
testler gerceklestirildi. Tablo 4 bu algoritmalarin kullandigi formdilleri listelemektedir.

Tablo 4: Optimizasyon Fonksiyonlarinin Formdilleri

Stochastic Gradient Descent

1 n
(SGD) Qw) =— Z Qi(w),
L i=1
Root Mean Square Propagation n
(RMSprop) wi=w-— ——VE; (w)

1/Ui'w,ti

Adaptive Gradient Descent ¢
(Adagrad) G = E g- 91
=1
Adaptive Learning Rate A 7
(Adadelta) Ty = — gt
RMS|g]¢
Adaptive Moment Estimation 'S
# () ) _ e
w w n
(Adam) \/r o
Uy T €
Adaptive Moment Estimation Maximum Y ~
Adamax —_— — .
Wiyl = Wy 5 Vi
t
Nesterov-accelerated Adaptive Moment Estimation
(o3 A 1= ﬁl oL
(Nadam) Wep1 =wy — ——— | BiVe + - L
VS +¢€ — M ow
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Tablo 5: Farkli optimizasyon yontemleri icin ortalama dogruluk orani

SGD 0.607
RMSprop 0.957
Adagrad 0.942
Adadelta 0.957

Adam 0.957
Adamax 0.957
Nadam 0.957

Ortalama Dogruluk Orani
12

0.
0.
RMSprop Adagrad Adadelta Adam Adamax MNadam

0

[==]

0

[=x]

Y

]

Sekil 2. Farkl optimizasyon yontemleri icin ortalama dogruluk orani grafigi

Tablo 5 ve Sekil 2'deki grafikte goruldiigu tzere SGD ve Adagrad disindakiler birbirine yakin dogruluk
orani vermektedirler ve bu uygulamada tercih edilebilirler. Birbirine yakin dogruluk degerler verseler de
en iyi dogrulugu ADAM verdigi icin bundan sonraki incelemeler ADAM algoritmasi kullanilarak yapildi.

5.2 Batch Size

Grup boyutu (Batch Size) ag tizerinden dagitilacak érnek sayisini belirlemektedir. Ornegin, 1050 egitim
orneginiz oldugunu ve batch_size degerini 100 olarak ayarlamak istediginizi varsayalim. Algoritma ilk
100 6rnegi (1'den 100% kadar) egitim veri kiimesinden alir ve adi egitir. Sonra ikinci 100 6rnegdi (101'den
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200'e kadar) alir ve adi tekrar egitir. Tum 6rnekleri ag tizerinden dagitana kadar bu islemi yapmaya devam
edebiliriz. Son &rnek kiimesinde bir sorun ortaya cikabilir. Ornegimizde, geriye kalan 100%e béliinmeyen
1050'yi kullandik. En basit ¢6ziim, son 50 6rnedi alarak agi egitmektir.

Numunelerin gruplara bolerek kullanmanin faydalar sunlardir. Ag1 daha az 6rnek kullanarak egittiginiz
icin, genel egitim prosediiri daha az bellek gerektirir. Bu, tiim veri setinin makinenin bellegine sigmadigi
durumlarda 6zellikle nemlidir. Aglar genellikle mini paketlerle daha hizli 6grenir. Bunun nedeni, her
yayllmadan sonra agirhigi giincellememizdir. Ornegimizde 11 paket dagittik (10 tanesi 100 érnek ve 1
tanesi 50 6rnek vardi) ve her birinin ardindan agimizin parametrelerini gtincelledik. Tim 6rnekleri dagitim
sirasinda kullansaydik, ag parametresi icin sadece 1 giincelleme yapilirdi.

Tablo 6: Batch Size icin ortalama dogruluk orani

10 0.957
20 0.950
40 0.950
60 0.950
80 0.950
100 0.950

Ortalama Dogruluk Orani
0.958

0.956
0.954

0.952

0.95
N I I I I I
0945
10 20 40 60 80 100

m Ortalama Dogruluk Orami

Sekil 3. Batch Size icin ortalama dogruluk orani grafigi

Tablo 6 ve Sekil 3'teki grafige gore en iyi sonug batch size 10 oldugunda bulunuyor.
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5.3 Epoch

Devir sayisi (Epoch) 6grenme algoritmasinin tiim egitim verileri kiimesinde kag kez calisacagini belirleyen bir
hiperparametredir. Bir epoch, egitim veri setindeki her 6rnegin modelin dahili parametrelerini glincelleme
firsati buldugu anlamina gelir. Epoch bir veya daha fazla gruptan (batch) olusur. Ornegin, yukarida belirtildigi
gibi, bir grup oldugu bir ddneme grup gradyani inis (batch gradient descent) 6grenme algoritmasi denir.
Her déngiintin bir dizi egitim verisinden gectigi devir sayisi icin bir for dongtist diistinebiliriz. Bu dongii
icin, her bir numune grubu Uizerinde yinelenen baska bir i¢ ice for donguist vardir, burada bir grup belirli
sayida “grup boyutu (batch size) ” 6rnegine sahiptir. Devir sayisi geleneksel olarak buyuktir, genellikle
yuzlerce veya binlercedir, bu da 6grenme algoritmasinin model hatasi en aza indirilene kadar calismasina
izin verir. Literattirde devir sayisinin drneklerini 10, 100, 500, 1000 ve daha bliyiik olarak drnekleri vardir.
Tipik olarak, X ekseni boyunca evreleri Y ekseni lizerinde zaman ve hata veya model becerisi olarak
gosteren cizgi grafikler olusturulur ve bu grafiklere bazen 6grenme egrileri denir. Bu grafikler, modelin
yeniden egitilip 6grenilmedigini, iyi anlagilmadigini veya bir egitim veri kimesi icin uygun olup olmadigini
teshis etmeye yardimci olabilir.

Tablo 7: Epoch icin ortalama dogruluk orani

10 0.607
50 0.950
100 0.950
200 0.957
500 0.964

1000 0.950
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Ortalama Dogruluk Orani
12

0.8

0.6

0.4

0.2

[}
10 50 100 200

B Ortalama Dogruluk Orami

500 1000

Sekil 4. Epoch icin ortalama dogruluk orani grafigi

Tablo 7 ve Sekil 4'te gorildigl gibi epoch 500 olunca dogruluk orani en iyi oluyor.

6. SONUC

Yapay sinir aglarinin dogrusal bir yapisi olmadigindan dolayi, bu makalede bahsettigimiz degiskenlerin
dogru belirlenmesi daha fazla 6nem arz etmektedir. Bu parametre degerleri icin net ve sabit bir deger
verilemeyecegi gibi yapay sinir aginin egitiminde kullanilan veri setinin tiriine gore de degisiklik
gostermektedir. Yaptigimiz calismalarda optimizasyon algoritmasinin ve parametre degerlerinin sonucu
nasll etkiledigini gordiik. Baslangi¢ parametrelerimizi glincelledigimizde ortalama dogruluk orani 0.607'den
0.96'ya yukselmistir. WDBC veri setindeki 6znitelikler ile yapay sinir aglari kullanarak meme kanseri tahmini
icin optimizasyon algoritmasi tercihi ve parametre ayarlarinin asagidaki gibi olmasi, testlerimizde en iyi
dogruluk oranini vermistir.

« Optimizasyon Algoritmasi: ADAM
« Grup Boyutu (Batch Size): 10

« Devir Sayisi (Epochs): 500
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Abstract

In this study, we present that the modified Emden equation has invariant solutions for arbitrary coefficients
a and B. Firstly, we demonstrated that modified Emden equation can be linearized. The symmetries of the
equation can be derived using a feasible algorithm after this equation is linearized. The exact solutions of the
equation are found using a new algorithm and with helping these symmetries. Additionally, finding solutions
are classified with respect to the physical meaning of arbitrary coefficients. Finally, all graphics of solutions
have been presented with Mathematica and Matlab.

Keywords: Feasible Algorithm, Differential equations, Symmetries, Linearization, Modified Emden equation.

MODIFE EDILMi$ EMDEN DENKLEMiNiN TAM COZUMLERI VE LINEERLESTIRILMESi

Ozet

Bu calismada, keyfi a ve 8 katsayilarini iceren modife edilmis Emden denklemi ele alinmistir. Oncelikle, modife
edilmis Emden denkleminin lineerlestirilebildigi gosterilmistir. Bu denklemi lineerlestirdikten sonra, elverisli
bir algoritma kullanilarak denklemin simetrileri elde edilmistir. Bu elde edilen simetriler ve yeni algoritma
kullanilarak modife edilmis Emden denkleminin kesin ¢éziimleri bulunmustur. Ek olarak, bulunan ¢éziimler
icerdikleri keyfi kaysayilarin fiziksel anlamlarina gore siniflandiriimistir. Son olarak, bulunan ¢éziimler kullanilarak
bu ¢ozlimlerin zamana gore grafikleri Mathematica ve Matlab programlari ile elde edilmistir.

Anahtar Kelimeler: Diferansiyel denklemler, Elverisli Algoritma, Simetriler, Modife edilmis Emden denklemi.
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1. Introduction

There are a lot of study in nonlinear dynamics related to the modified Emden type equation, called the
modified Painlev’e-Ince equation.

Fraxx +fx3=0 Q)

where over dot denotes differentiation with respect to time and a and {3 are arbitrary pat zneters. Painlev’e
studied the equation (1) and found general solution for two parametric choices f =g and = -
Painlev’e (1902) and Ince (1956). Moreover, physicists have demonstrated that the equation (1) has in
different meanings and it can be used in the study of equilibrium configurations of a spherical gas cloud
acting under the mutual attraction of its molecules and subject to the laws of thermodynamics Moreira
(1984) and Chandrasekhar (1957).

-
rs

The solutions of modifed Emden equation are attracted considerable attention in the literature because
these solutions play important role in applied mathematics, physics, and engineering problems. It is
understood that obtaining the analytical solution of modified Emden equation is more difficult than the
numerical solution. There are some useful methods for solving nonlinear modified Emden equation were
appeared in literature Chandrasekhar, Senthilvelan and Lakshmanan (2007).

Symmetry methods is one of these useful methods to investigate differential equations, so many researchers
have been studied symmetry methods Noether (1971), Bluman and GW. Kumei (1989), Stephani (1989),
Hosseinpour, Milani and Pehlivan (2018), and Orhan (2019).

There are different symmetries and a lot of methods to obtain these symmetries Lie (1883) and Muriel and
Romero (2001). Differential equations can be classified as linear and nonlinear differential equations and
it is easier to find solutions of linear differential equations. Furthermore, obtaining invariant solutions for
nonlinear differential equations is a difficult procedure, while numerical solutions of nonlinear differential
equations are easier to obtain.

There are a method to simply these diffucult procedure and this method is called linearization. By this
way, nonlinear differential equations can be transformed to linear equation. In this study, linearization
methods are examined.

Firstly, we examine how linearization methods are applied. We take the following equation to explain
this method

Erag(ty) 7 +ay(tx) & ay (tx) F+ag(tx)=0, 2)
which t is independent variable and X is dependent variable of time t.

There is first integral of the following form

Altx)x + B(tx) 3)



AURUM MUHENDISLIK SISTEMLERi VE MiMARLIK DERGISi
AURUM JOURNAL OF ENGINEERING SYSTEMS AND ARCHITECTURE

of the equation (2). It was defined a feasible algortihm by Muriel and Romero (2009) to obtain the first
integrals. The coefficient @5 in equation (2) must be zero to find the first integrals of the form (3) using
this developing algorithm.

Thus, the equation (2) can be written as

Eragtx) X2 +a5(tx) £ ey (tx) T+ah(tx)=0, 2)

First, this algorithm will be examined, To calculate the first integrals of the equation (4), firstly we will
consider this algorithm. We will apply defined algorithm to modified Emden equation and thus first
integrals, integration factors and solutions of the modified Emden equation will be yield.

2, Steps of Algorithm which is used to Linearize

In this section, we take over feasible algorithm which is given the first integrals of the form A(t, %) + B(t, x)
for equations in form (4) and see that the equations can be linearized using these first integral Duarte,
Moreira and Santos (1994) and Chandrasekar, Senthilvelan and Lakshmanan (2005). Firstly, the equation
should be classified to get the first integrals of the form (3). The following functions 54 and 5,

and

Sy(t,x) = (@pzs a0, ) + (@2 _@y): +(Q2:_ay)ay )
are calculated to classify equations.
If the function 5 is calculated as zero, then the function 5 must be zero.

On the other hand, If the function 55 then is calculated and seen that it is not equal to zero two new
functions 55 and 54 should be defined. The functions 53 and 5.5 are defined as

S3(tx) = G_f)x — (ag.- au:], )

5 5\ 2 5
S,t0) = (2) +(2) +a, (2)+aaz.aq, "
2y L 2
In the new calculation, if the function 55 is found as zero, then the function 55 should be obtained as zero.
Now, we consider the algortihm which is given first integrals under these classification.

Case I: If the function 5; = 0, then the function 55 should be zero.
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Under this case, firstly the derivatives of the function P is written as

Fe=3a1, and B =a, ©)

In the next step of algorithm, the function F is calculated using first step.

In the following step, the function ft,x)is given as

1 1 2
7%= T M (10

flt.x) = aga,, ag, — ,
Using the equation (10), the function f (t, x] can be derived.

In the fourth step, the following differential equation

g () + f(tg(t) =0, (n

is given. And if we substitute the obtaining function f[:l‘:l in the equation (11) , then we can obtain the
function & (L‘:] solving the equation (11).

In the fifth step, the derivatives of the function @ are accepted in the following form

1 _g) P
Q.-a, ge’ and Qu= (2 ! g)ge (12)
and if the equation (12) is solved, then the function Q is derived.

In the last step, the functions A and B are yield as the following form

A=ge® and B=9Q (13)
Finally, it can be seen that the first integral of the form A(t, x)% 4 B(t, x) are evaluated.

Additionaly, the exact solution of the equation (4) can be yield using first integral which is given in the
form of (3).

Case Il If the function 51 # 0, the functions 53 and 55 should be zero.
If the equation (4) is classified in this case, we should apply the following steps.

Firstly, the function P is computed as

Sz

Pr =iy E, and 'P:t: = d, (14)
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Then, the function & is found using the following equations

5 b
Qr: ﬂ-l} EP and QxZ o {I) € (15)

The function 4 and & is defined as

A=¢e" and B=¢Q (16)
In the next step, we can find first integral using finding functions.

Finally, the exact solutions can be obtained by first integrals.

3. The exact solutions for modified Emden Equation

In this section, firstly the modified Emden equation will be classified. Then, using the algorithm which is
defined in the previous section we will compute first integrals and analytic solutions.

The modified Emden equation is defined as

itaxx+fx® =0, (17)

where x is the position coordinate which is a function of the time t, and ¥ is a scalar parameter indicating
the nonlinearity and the strength of the damping Chandrasekhar, Senthilvelan and Lakshmanan (2007).

To obtain first integral of the equation (17), we apply the algorithm which is mentioned previous section.
Before applying this feasible algorithm, we should classify this equation.

We should compute the functions 54, 55, 55 and 5 to classify equation (17).

Before this classification, we take special form of the equation (17) for the coefficient choices.

-
&

Case I: For the coefficient f = —a~.

In this situation, the equation (17) is converted to

P+axi—a’x® =0, (18)

To classify the equation (18), the function 51 is found

5, =ao (19)

It is seen that the function 51 = 0. We know that from the theorem, if the function 51 # 0, then the
functions 53 and 55 must be equal to zero to be linearized the equation (14).
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Therefore, we calculate the following functions

S,=—7a*x, S;=—-6a and S,=39a’x’ (20)
We know that the function 53 and 5 should be zero, so the coefficient & should be zero.

Thus, we can say that the modified Emdenl equation can be linearized by using step by step algorithm
which is mentioned in the previous section.

The equation is classified, the algorithm that gives the first integral can now be applied. If we replace the
coefficients in equation (9) and (10) and solving these equations, the functions

P=0 and @ =c 21
are obtained.

Thus, the functions of &4 and B

A=1 and BE=¢ (22)

Furthermore, the first integral of the equation (17) is

I=x+ ¢ (23)
where €4 is arbitrary function.

Using the first integral (23), the analytic solution of the equation (18)

x(t) = ¢, t + 5 (24)
where ©; and £3 are arbitrary functions.
Case II: For the selection f = 0.

For this selection, the equation (17) is transformed to

¥+axx =20 (25)

To classify the equation (25), the function 5 is found as

S5,=a and 5, = —atx (26)

If 55 # 0, then then the functions 55 and 55 must be equal to zero to be linearized equation (25).
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We compute and see that the functions 5 and 5 are equal to zero. Thus, equation (25) can be linearized.
Now, we can apply steps of algorithm.

In the first step, the function P is computed using coeeficients and ti seen that it is equail to zero.

In the second step, we obtain the function &

o

Qt,x)= —+ ¢ (27)

Thus, the functions A and B

I
ox

A=1 ad B= + o 28)

-
&

are found. Finally, the first integral of the equation (25) is yield as

Using first integral (28), the analytic solution of the equation (24)

—_——_— 1L — — —_ _— — —
w'!-,'czTanh(;[_'\.'E Va tegHVIVe "\"5:1.55:'}

x(t) = — (30)

W

where €5 and €5 are arbitrary numbers.

Now, we examine phase portrait for modified Emden equation. To simply solution (30), we chose €3 =€5 = 1
.We can select different arbitrary numbers. Then we calculate the solutions for choices @ = 1, & = 2,
@ = 3, = 4 respectively and so we obtain the following graphic which in time parameter t changes
according to x coordinate.
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Fig. 1. Solution plot of analytic solution (30) for the choices @ = 1, ¢ = 2 & = 3, ¢ = 4.
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Fig. 2. Phase portrait of the modified Emden equation (25) for different values of variables.
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In the Figure 2, we arbitrary coefficient @@ changes from -1 to 1.We can see that change of solution (30)
according to time in this interval of ¢t.

Conclusions

In this study, firstly, the modified Emden equation is classified by computing functions. It is shown that
the functions 54 and 55 are not equal to zero. Therefore, the functions 55 and 5 are computed and
it can be seen that the function 55 is equal to zero. It is known that if the function 53 is equal to zero,
then the function 55 must be zero. Thus, we equalize the function 5 5 to zero. We demonstrated that the
modified Emden equation has the second class and so we should use algorithm which is defined in case Il.

Using this algorithm, it was presented that how to classify ordinary differential equations and to obtain
exact solutions. It is examined that this classification gives us an algorithm to find the first integrals. By
this algorithm, the first integral of the modified Emden equation was obtained. Finally, the phase portraits
of the equation are given using some computer programming.
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Abstract

Data has gained vital role in science and engineering applications; the proper data analysis has made it
possible to boost the economical worthiness of those applications. Machine learning tools are used to classify
the big data in order to discover the hidden patterns in them. That may lead to noteworthy advantages
that related to future prediction of the data. The resultant information can be used to enhance the practical
systems in such way only the profitable thing can be come on then. In other way, it helps to prevent any
unpleasant occurrence that may harm the company or the organization. A brain epilepsy disease prediction
system is implemented using four different algorithms namely: Naive Bayes algorithm, K-Nearest Neighbours

algorithm, Random Forest algorithm and Long Short Term Memory Neural Network. The performance metrics
are also initiate in order to evaluate the difference in prediction performance of the four tools. The accuracy
of prediction the disease was recorded more likely 33.035, 95, 61.195 and 96.79 for the Naive Bays, Random
Forest, K-Nearest Neighbour and Long Short Term Neural Network.

Keywords: LSTM, FFNN, Random Forest, KNN, Naive Bays.

BEYiN EPILEPSI TESPiTiNi KULLANARAK DOGRULUK GELiSTIRME MAKINA OGRENME
ALGORITMALARI

Ozet

Bilim ve miihendislik uygulamalarinda veriler hayati bir rol oynamistir; dogru veri analizi, bu uygulamalarin
ekonomik degerini artirir. Makine 6grenimi araclari biyuk verileri siniflandirmak icin kullanilir ve veriler
icindeki gizli kaliplarin bulunmasini saglar. Bu gelecek tahmini ile ilgili 6nemli avantajlari saglayabilir. Sonucta
elde edilen bilgiler pratik sistemleri sadece karli olan seyleri gelistirmek icin de kullanilabilir. Bagka bir sekilde
bakildiginda, sirkete veya kurulusa zarar verebilecek hos olmayan olaylarin dnlenmesine de yardimci olur.
Beyin epilepsi hastaligi tahmin sistemi dort farkli algoritma kullanilarak uygulanir: Naive Bayes algoritmasi,
K-en yakin komsular algoritmasi, rastgele orman algoritmasi ve uzun kisa sureli bellek sinir agi. Performans
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Olctimleri de dort aracin tahmin performansindaki farki degerlendirmek icin baglatilir. Tahmin dogrulugu, bu
dort yontem icin sirasiyla 33,035, 95, 61,195 ve 96,79 olarak kaydedildi..

Anahtar Kelimeler: LSTM, FFNN, Rastgele Orman, KNN, Naive Bayes.

1. Introduction

Data gain paramount task in various sectors of human life in current days. Traditionally, data employed
for recording business activates in markets, companies and banks, it rather than this used for prediction
of future facts and circumstances of the business. The todays great utilization of data is making it acts as
fundamental worth resources more likely mineral resources alike petrol and oil. Large applications and
usage of data are folded under the so called data sciences which looks after the tools and technologies
that can be used for mining the information and hidden patterns form the data (Wang et al., 2017)

Mining of data is gained extended interest by medical applications, finical applications, oil companies,
health care and insurance organizations, scientific and engineering applications and many more. From
the medical point of view, data can be gathered from the hospitals after the entry of patients arriving
with their reports along with their case diagnosis on hospitals systems (Mirza and Cosan, 2018).

Data become paramount resource same likely the natural fortune of oil and minerals, hence, data science
had established to deal with the facts underlaying in the said data. Data science field provide the algorithms
that used to min the data to extract the hidden patterns herewith (Chen, Liu and Liu, 2017).

Due to the importance of the data in drawing the future strategies of business in large sectors in today’s
life; data collection techniques are also vital for efficient data mining. However, data is being collected
using efficient systems such as accurate data entry and registry systems, sensors, digital devices for
costumers’ feedbacks entry and many more (Jithesh, Sagayaraj, and Srinivasa, 2017).

Medical data have been used for efficient diagnosis of diseases and helping to develop those systems
that intern capable to predict the disease by only looking into the medical tests and examination reports.
The accuracy of those systems is still under developments.

In this chapter, problem definition of the brain epilepsy disease detection in the large dataset is made
along with the study objectives and dissertation report organization is demonstrated in the hereinafter
(Yuhai, Shuo and Linfeng, 2018)

LSTM neural network algorithm is deployed for disease production by optimizing the number of forget
gates inside the model structure. However, model is implemented with least possible forget gates which
reduce the cost of computation and increase the performance of model accuracy.



AURUM MUHENDISLIK SISTEMLERi VE MiMARLIK DERGISi
AURUM JOURNAL OF ENGINEERING SYSTEMS AND ARCHITECTURE

2. Data pre-processing

Data is gathered from large number of cases who are suffering from brain epilepsy issues. Those cases
are ranging between two thousand to three thousand cases. The data pre-processing made as in the
following points.

Data is collected for all the cases and tabled in excel sheet format where that consists of eleven columns
and two-thousand, five hundred rows. The columns are representing the tests made to each case in order
to diagnose the disease while the rows are representing the number of cases Martin Sundermeyer et.all,

Data cells are then observed individually by computer program (code) in order to indicated the missing
values and to verify the values more likely identifying the minimum and maximum of the value along
with value types (integer, float, logical or character) Dires Negash Fente and (Fente and Singh, 2018, Liu,
Zhou and Li, 2018).

As the data range and type are uncovered now the missing values from the data must be identified for
refilling process. However, missing values are been realized in most of big data due to various reasons
such as: entry error from the source at the time of data entry; it might be due to bad sectors and damages
of storage system which lead to data missing, this kind of causes can be tackled by recovering the data
but always error is expected to accompanied with the recovered data and this error is seen as missing
data N Maria Klara (Jedrzejewska, Zjawinski and Stasiak, 2018, Lu, Salem, 2017).

The data important step after identifying the missing data is refilling those data by the values which may
not case further error while training. Amongst many proposed methods of tackling the drawbacks of
missing data, the average method is the best over the others.

In order to refill the missing value of any column, the average of the particular columns is to be taken
and all the missing values is to replace by the average value of the column. Figure 1T demonstrates the
process of missing values replacement (Chen, Liu, and Liu, 2017, Liu, Zhou, and Li, 2018).
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Figure 1: Process of missing values identification and refilling.

3. Predictor Designs

In order to predict the disease occurrence at big data, the record from every patient is studied after the
data pre-processing. The values are analyzed carefully in order to discover the hidden patrons within
values, The overall process that made in this regard can be summarized as the following:

1) data is firstly pre-processed in order to justify the missing values so as to the training quality is ensured.

2) from the other hand, values normalization is also made in order to minimize the variance between the
values for optimizing the training performance.

3) each row in the data is realized in order to identify the patient data which will be used in both training
and testing process. However, over two thousand and five hundred patients only two thousand of them
will be used during the training stage while the rest five hundred will be used during the testing stage.

In order to ensure high performance of disease prediction, smart neural network classifier has been used
called as long short term memory neural network. This model is consisted of two hidden layers and one
input and one output layer.
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This model is considered as smart version of artificial neural network, it used same architecture of recurrent
neural network except some changes in the weights. It is capable to process large number of data values
at one. It differs from classical feed forward neural network model by its large feedback loops between
its layers.

The main terminology of the long short term neural network is word “gates” which is given to the layers.
More likely, the input and output gates is representing the input and output layers in normal (classical)
feed forward neural network. While the forget layer is representing the hidden layer which is popular in
classical feed forward neural network N B. (Chandra and Sharma, 2017).

The structure of long short term memory neural network can be illustrated in the Figure below:

Figure 2: Long short term memory neural network structure N B. (Chandra and Sharma, 2017).

So to say, a two thousand objects (cases) of from the data is used for training the above model and the
rest five hundred of the data is used to test the model. The model is supposed to predict whither the
object is infected or not.

In order to evaluate the performance of this model over the other available algorithms, the performance
of prediction s compared with the same while using, Random Forest and K nearest Neighbour and Naive
Bayes algorithms.

4, Study Outcomes

After examination of all algorithms in prediction of disease, the performance metrics for all the algorithms
are recorded and tabled in the following Tables.
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Table 1: performance metrics of prediction measure for all the algorithm.

Tool Accuracy Time MSE MAE RMSE

N.Bays | 33.035 0.3905 7.604 10.644 2.757535
RF 95 62915 0.065 0.065 0.254951
KNN 61.195 0.67 1.8764 1.2446 1.369818
LSTM 96.79 4 0.0726 0.0726 0.269393

The same can be graphically represented by the Figure hereinafter.

Accuracy
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Figure 3: Accuracy of prediction measure for all the algorithm.
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Figure 4: Time of prediction measure for all the algorithm.
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Figure 5: MSE of prediction measure for all the algorithm.

5. CONCLUSION

Machine learning approaches are gained extra importance in today’s life technologies. It became deployed
in many of applications in science and engineering. Machine learning and artificial intelligence is being
used in medical applications to predict the disease occurrence after training the machine (model) with data.

Long short term memory neural network is can be used to analyze the big data with high efficiency
and less number of error. This study involves using the brain epilepsy disease dataset to train the LSTM
model and then the performance of the same is evaluated using the accuracy, time, MSE, MAE and RMSE.

The results are compared with the other machine learning tools such as K-nearest neighbours, Random
Forest, Naive Bayes. Results are shown that Long short Term Memory neural network is outperformed
over the others. An accuracy of prediction equal to ninety-six percent is observed in the results while
using Long Short Term Memory Neural Network over the other algorithms.

Random Forest Algorithm could also achieve a good prediction accuracy but its process lasts for long
time which considered as main degradation of the performance. The other algorithms also achieved
different accuracy measures and all are lesser than our proposed model.
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