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ESTIMATION OF CENETI. PARAMETER WITH MATERNAL TRAIT MODEL USING
WOMBAT SOFTWANE

Model I y=Xb+Za+Wat+e v (mm)=0
ModelZ y=Xb+Zu+Wme oon (g, m1) =01,
Model 3 y=Xb+Zu+Wa +Spe ¢ cov(wm)=0
| Model 4y~ Xb = Za+ Wet +Spe +¢ con (1) » 4.,
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farkh model kullanilmgtir (Mrode, 1996; Ligda vd.,
2000)
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ONEMLI, DIKKATLE OKUYUNUZ LUTFEN / IMPORTANT, PLEASE READ CAREFULLY

Onemli, Dikkatle Okuyunuz Liitfen
v Kongremizde Yazim Kurallarina uygun gonderilmis ve bilim kurulundan gegen bildiriler icin online (video konferans sistemi
lizerinden) sunum imkani saglanmistir.
Online sunum yapabilmek igin https://zoom.usljoin sitesi lizerinden giris yaparak “Meeting ID or Personal Link Name” yerine
ID numarasini girerek oturuma katilabilirsiniz.
Zoom uygulamasi Ucretsizdir ve hesap olusturmaya gerek yoktur.
Zoom uygulamas! kaydolmadan kullanilabilir.
Uygulama tablet, telefon ve PC'lerde ¢galisiyor.
Her oturumdaki sunucular, sunum saatinden 15 dk dncesinde oturuma baglanmis olmalari gerekmektedir.
Tim kongre katilimcilari canli baglanarak tim oturumlari dinleyebilir.
Moderatér — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.
Dikkat Edilmesi Gerekenler- TEKNIK BILGILER
v’ Bilgisayarinizda mikrofon olduguna ve calistigina emin olun.
v Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.
v Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarasi
gonderilecektir.
v' Katilim belgeleri kongre sonunda tarafiniza pdf olarak génderilecektir
v" Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

(\
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IMPORTANT, PLEASE READ CAREFULLY
v To be able to attend a meeting online, login via https://zoom.usljoin site, enter ID “Meeting ID or Personal Link Name” and
solidify the session.
The Zoom application is free and no need to create an account.
The Zoom application can be used without registration.
The application works on tablets, phones and PCs.
The participant must be connected to the session 15 minutes before the presentation time.
All congress participants can connect live and listen to all sessions.
Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

AN N N N NN

Points to Take into Consideration - TECHNICAL INFORMATION
v" Make sure your computer has a microphone and is working.
v" You should be able to use screen sharing feature in Zoom.
v' Attendance certificates will be sent to you as pdf at the end of the congress.
v" Requests such as change of place and time will not be taken into consideration in the congress program.

Before you login to Zoom please indicate your name_surname and HALL number,

exp. Hall-1, Awais Khan

Meeting ID: 892 2208 0200
Passcode: 141414

Join ZOOM Meeting
https://us02web.zoom.us/j/89222080200?pwd=aVIpNGFSYnJmc050cmtoaWYxMGxzdz09

PARTICIPANT COUNTRIES (9):
Azerbaijan, Turkiye, Nigeria, Morocco, Pakistan, India, France, Algeria, Romania
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Face to Face
PRESENTATIONS 14.08.2023
Moderator: Prof. Dr. Memet SAHIN
Ankara Local Time: 09:30 - 11:30
Armada Kongre Salonu, 12. kat

Author(s) Affiliation

DETECTION AND
Yahya {ZALA CLASSIFICATION OF SEA Kocaeli University, Tiirkiye
Yasar BECERIKLI VEHICLES IN OPTICAL Adli Bilisim Ihtisas Dairesi, Adli
IMAGES WITH MACHINE Tip Kurumu, Istanbul, Tiirkiye
LEARNING METHODS
Nursel AKAY ANORMAL DETECTION WITH | , Jﬁ"ﬁﬁfﬁﬁ?ﬁiﬁjﬁiﬁ;jﬁlyj i
Yasar BECERIKLI LOG ANALYSIS S ; o 1
Tip Kurumu, Istanbul, Tiirkiye

GENERALIZED
PYTHAGOREAN

. NEUTROSOPHIC QUADRUPLE

Assist. PIIS:R%I‘II\LIA& bdullah NUMBERS AND Gaziantep University,
Prof. Dr. Memet SAHIN GENERALIZED SET VALUED Gaziantep, Turkey Tiirkiye
T PYTHAGOREAN
NEUTROSOPHIC QUADRUPLE
NUMBERS
. NEUTROSOPHIC TRIPLET
Assist. nglérlﬁ‘bd““ah NORMED SPACES BASED ON Gaziantep University,
Prof. Dr. Memet SAHIN SET VALUED NEUTROSOPHIC Gaziantep, Tiirkiye
U QUADRUPLE NUMBERS
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Session -1/ Hall -1
14.08.2023
Moderator: Assist. Prof. Dr. Feridun KARAKOC
Meeting ID: 892 2208 0200 / Passcode: 141414
Ankara Local Time: 10:00 - 12:00

Author(s) \ Affiliation Title
INVESTIGATION OF THE USAGE
Giilden SANDAL Nigde Omer Halisdemir OPPORTUNITIES OF Vitis vinifera
ERZURUMLU University, Tiirkiye PLANT IN PLANT DESIGNS IN
URBAN AREAS
Giilden SANDAL Nigde Omer Halisdemir EVALUATION OF THE
ERZURUMLU University, Tiirkiye CHARACTERISTICS OF TREE USE
’ IN URBAN ECOLOGY
. THERMAL CONDUCTIVITY OF
Meral E&ﬂggﬂﬁiﬁmw Bursa Technical University, SILICON CARBIDE AND
Sibel TUNA Bursa, Turkey MAGNETITE FILLED POLYAMIDE 6
COMPOSITES
Cansu CINARLI ILKA Plastik, Kocaeli, Turkey COMPARISON OF THE
b Lo - MECHANICAL PROPERTIES OF
Ahmet Ugur UZMAN Kocaeli University, Kocaeli,
Prof. Dr. Ayse AYTAC Tiirkiye POLYETHYLENE PACKAGING
PRODUCED IN DIFFERENT LAYERS
Baris KARA . . PMC WELDING PARAMETER
Esra SEN Yesilova Holding ANALYSIS ON 6XXX ALUMINUM
PROFILES
FRICTION STIR WELDING
s DR Yesilova Holding PARAMETER ANALYSIS ON 6XXX
Meryem ALTAY Uludag University, Tiirkiye ALUMINUM PROFILES BY
TAGUCHI AND ANOVA
Feridun KARAKOC
Alaaddin UZUN Kiitahya Dumlupinar AN INVESTIGATION INTO THE
) . L . IMPACT OF THE K-FACTOR ON
Melih CANLIDINC University, Tiirkiye SHEET METALS
Ahmet DAYANC
Ahmet DAYANC Kiitahya Dumlupinar COMPARISON OF DESIGN
Feridun KARAKOC University, Tirkiye OPTIMIZATIONS WITH
’ NTOPOLOGY
All participants must join the conference 15 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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Session -1/ Hall - 2
14.08.2023
Moderator: Assist. Prof. Dr. Ahmet KUNDURACIOGLU
Meeting ID: 892 2208 0200 / Passcode: 141414
Ankara Local Time: 10:00 - 12:00

Author(s) \ Affiliation Title
ANALYSIS OF ANOMALOUS
- Sinop University, Sinop, NEUTRAL TRIPLE GAUGE
Emre GURKANLI Tiirkiye COUPLINGS VIA Zyy PRODUCTION
AT MUON COLLIDER
INVESTIGATION OF THE
Duygu KILIC - o _ BIOSURFACTANT ACTIVITIES AND
Cansu AYDOGAN Viking Temizlik ye Kozmetik THEIR USAGE POTENTIALS OF
Ceyda HEMEN Paz. San. Tic. A.S. MICROORGANISMS IN THE
COMPANY'S CULTURE
COLLECTION
Ersin BAL ENVIRONMENTALLY FRIENDLY
Ozge SURUCU o AND NON-TOXIC Cu-Sbh-Se SOLAR
Tung BEKTAS Gazi Unlverglty, Ankara CELL WITH ZnSnO WINDOW
Mehmet PARLAK Tiirkiye LAYER: ADVANCING
SUSTAINABLE ENERGY
Gokhan SURUCU SOLUTIONS
. 2D WSi2N4 AND WSiGeN4
Af/';‘tel:]’ulr{géll\\l/lggR Gazi University, Ankara MATERIALS FOR ENHANCED
Tirkiye PHOTOCATALYTIC HYDROGEN
Gokhan SURUCU PRODUCTION
SYNTHESIS OF NEUTRAL N-
. . Manisa Celal Bayar HETEROCYCLIC CARBENE
Deniz DEMIR ATLI University, Tiirkiye NICKEL(I) COMPLEX AND ITS USE
’ IN SUZUKI-MIYAURA CROSS-
COUPLING REACTION
INVESTIGATION OF THE
= Bursa Uludag University SPECTROSCOPIC AND
Ahmet KUNDURACIOGLU Tiirkiye ’ STRUCTURAL PROPERTIES OF
LORATADINE MOLECULE BY
COMPUTATIONAL (HF) METHODS

All participants must join the conference 15 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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Author(s) \

Anum Sadiq
Wahab Hassan
Irum Shaheen

Session -1/ Hall - 3

14.08.2023

Moderator: Gul SHER
Meeting ID: 892 2208 0200 / Passcode: 141414

Affiliation
ISRA University, Islamabad
Fatima Jinnah Women
University, Rawalpindi,
Pakistan

Ankara Local Time: 10:00 - 12:00

Title
EFFECTS OF COVID-19 PANDEMIC
ON MENTAL HEALTH OF PARENTS
WITH CHILDREN HAVING SPECIAL
NEEDS

Minha Naseer, Irum Shaheen

Fatima Jinnah Women
University, Rawalpindi,
Pakistan

INVESTIGATION OF BIO-
TEMPLATE IN COMPARISON WITH
A CHEMICAL TEMPLATE FOR
SYNTHESIS OF C0304/Zn0O
NANOCOMPOSITE: AN EFFICIENT
C0304/Zn0 /Nafion/ GC ELECTRODE

BELBSIR HAFSSA
KHALIDI Abderrahim
AMHAIMAR Lahcen

Hassan Il University,
Mohammedia, Morocco

OPTIMIZATION OF MULTI-
JUNCTION PHOTOVOLTAIC CELLS
USING THE SILVACO

Yassine HAKMI
Houcine MILOUDI
Mohamed MILOUDI

APELEC Laboratory, UDL
University

A HIGH-FREQUENCY MODELLING
OF SPIM USING FREQUENCY
EXPERIMENTAL APPROACH

Toumi Meriem, Abdelli Islem
Safia, Addou Ahmed,
Abdelmalek Fatiha

University of Mostaganem
Abdelhamid Ibn Badis,
Mostaganem, Algeria

CALCULATION OF CH4 EMISSION
RATE IN SETIF LANDFILL SITE
WITH LANDGEM MATHEMATICAL
MODEL

Houari Fettouch

University of exact scienses,
Algeria

GROWTH OF THE SOLUTIONS OF
LINEAR DIFFERENTIAL EQUATION

Gul SHER

University of Engineering and

Technology, Peshawar,
Pakistan

NUMERICAL COMPUTATION OF
POTENTIAL INTEGRAL EQUATION
WITH HIGHLY OSCILLATORY
KERNEL USING LEGUERRE AND
LAPLACE TRANSFORM METHOD

All participants must join the conference 15 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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Session -1/ Hall - 4
14.08.2023
Moderator: Ichraq El yaakouby
Meeting ID: 892 2208 0200 / Passcode: 141414
Ankara Local Time: 10:00 - 12:00

Author(s) \ Affiliation Title
Université de Tlemcen BP
119L aboratoire de Catalyse et
. . - Synthése en Chimie APPLICATION OF MESOPOROUS
Boughed"zngﬁr';" Bailiche Organique, Algérie MATERIALS CATALYSTS FOR
université de Ain t émouchent BIODIESEL SYNTHESIS
laboratoire de chimie des
matériaux; Algérie
Université de Tlemcen BP
119L aboratoire de Catalyse et THE TUNABLE PORE SIZE ALSO
- _ - Synthese en Chimic ALLOWS FOR THE POSSIBILITY OF
Boughedir nadia, Bailiche Oreanique. Aloérie SIZE-SELECTIVE CATALYSIS,
Zohra universitgé deq Xy éfin oochent | WHERE ONLY MOLECULES OF A
laboratoire de chimie des CERTAIN SIZE CAN ACCESS THE
L. L. ACTIVE SITES
matériaux; Algérie
Alt Eg"molul_gr‘:]?ggsngk':sf’ab Sultan Moulay Slimane | COMPARISON OF ANTIBACTERIAL
Mohamed University, Morocco ACTIVITY IN VEGETABLE OILS
Hassan Il University of
. . Casablanca (UH2C) I\Blyorocco CALCIUM OXIDE AS A
Ichraq El yaakouby, Miloudi University of Rouer,1 Faculty SUCCESSFUL HETEROGENEOUS
Hlaibi, Nourredine Kamil of Science and Techlnology CATALYST FOR BIODIESEL
' PRODUCTION
France
N. Kishore Raghul, B.Vasu — .
Raja,K.Vijay Aadhi Bé‘grath.'“s“t”;e of H'gﬁ‘fr EFFECT OF UV-B RADIATION ON
Raj,K.Saifullaha, Dr.R. ucation an Resegrc ’ Trigonella foenum-graecum PLANT
Chennai-73, India
Saravanan
Vijayanagara Sri
Krishnadevaraya University, ENHANCED HEAT TRANSMISSION
Dr. G.P. Ashwinkumar, Mrs. B. India_ IN UNSTEADY MAGNETO-
Ranjana, Dr. N, Sandeép Prof. Government Flrst_Grade NANOLIQUID FLOW DUE TO A
,C Sulochanad ’ College_, Ind!a NONLINEAR EXTENDING SHEET
' Central University of WITH CONVECTIVE BOUNDARY
Karnataka, India CONDITIONS
Gulbarga University, India
Alt Haonluargi“E?r;?;ge Rabab Slimane University, Beni | COMPARISON OF ANTIBACTERIAL
. Mellal, Morocco. ACTIVITY IN VEGETABLE OILS
Berkani Mohamed
All participants must join the conference 15 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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Session - 2/ Hall -1

14.08.2023

Moderator: Assoc. Prof. Dr. Kemal YAZGAN
Meeting ID: 892 2208 0200 / Passcode: 141414
Ankara Local Time: 12:30 - 14:30

Author(s) Affiliation Title
PERFORMANCE ANALYSIS OF
Kocacli Bityiik Schir ALEXNET BASED TRAFFIC SIGN
Biisra OVON Beldiyesi, Kocacli, Tiirkiye RECOGNITION APPLICATION:
Yasar BECERIKLI Kocaeli University, Tiirkiye COMPARISON OF ADAM AND
Adli Biligim ihtisas Dairesi GRADIENT DESCENT
ALGORITHMS
Samet KAYA
Siimeyye Ziilal DIK . BRAINVASCULYZER: 2D
Bora KIRAZ Fatih Sultan Mehmet Vakif CEREBROVASCULAR IMAGE
Musa AYDIN University, Tiirkiye ANALYSIS PROGRAM
Ali Yilmaz CAMURCU
AN IMPROVED HYBRID ROBOT
Ayhan GULTEKIN Kocaeli University. Tiirkive PATH PLANNING ALGORITHM
Yasar BECERIKLI y, Tirkiye | 5 AsEp ON ARTIFICIAL POTENTIAL

FIELD AND RRT

Kemal YAZGAN

Harran University, Tiirkiye

ESTIMATION OF GENETIC
PARAMETER WITH MATERNAL
TRAIT MODEL USING WOMBAT

SOFTWARE

All participants must join the conference 15 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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Session - 2/ Hall - 2
14.08.2023
Moderator: Betiil ASLAN
Meeting ID: 892 2208 0200 / Passcode: 141414
Ankara Local Time: 12:30 - 14:30

Author(s) | Affiliation Title
BEHAVIOR TESTS USED TO
. o . EVALUATE COGNITIVE
Betiil ASLAN Maltepe University, Tiirkiye FUNCTIONS IN EXPERIMENTAL
ANIMALS
WESTERN DIET AND COGNITIVE
Betiil ASLAN Maltepe University, Tiirkiye IMPAIRMENT: LINKS TO
POTENTIAL MECHANISMS
NONLINEAR MODELS IN OCEAN
ENGINEERING: EXACT
. ; Bursa Uludag University SOLUTIONS, 3D AND 2D
Nisa CELIK Tiirkiye ‘ SIMULATIONS OF THE GENERAL
DRINFIEL’D-SOKOLOV-WILSON
SYSTEM WITH JACOBI ELLIPTIC
FUNCTIONS
Hakan SERIN Seleuk University. Tiirki THE USE OF STATISTICAL SHAPE
Muslu Kazim KOREZ ciguk Viiverstly, ~uridye ANALYSIS IN HEALTH
: EVALUATION OF MODEL FIT
Musﬁﬁi‘;}f?g)\]}zm Seleuk University, Tiirkiye INDICES IN STRUCTURAL
EQUATION MODELING
All participants must join the conference 15 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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Session - 2/ Hall - 3
14.08.2023
Moderator: Subhashish Dey
Meeting ID: 892 2208 0200 / Passcode: 141414
Ankara Local Time: 12:30 - 14:30

Author(s) \ Affiliation Title
L INVESTIGATION OF ENERGY
Ahmad Abdullah, Mujahid . o DISSIPATION OF TRIANGULAR
Igbal, Hafiz Ubaid Ur Rehman, University of Engineering &
Shees Ur Rehman, Ahtesham Technology, Taxila LABYRINTH WEIR UNDER
Mustafz; g9y, DIFFERENT GEOMETRICAL
CONFIGURATION
Anmol Saxena, Rishabha
Malviya, Sonali Sundram,

Galgotias University, India ARTIFICIAL INTELLIGENCE
. g Y, DRIVEN PERSONALISED MEDICINE
Dhruv Vasishtha

. . EXPERIMENTAL INVESTIGATION
Hafiz Junaid Magbool, Afzal University of Engineering &
Ahmed, Ghufran Ahmed Pasha, Y g g

OF RAINFALL-RUNOFF RELATIONS
Technology, Taxila IN RESPONSE OF MULTIPLE
Shees Ur Rehman STORMS
Muhammad Hamza, Afzal

APPLICATION OF EXPERIMENTAL
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ABSTRACT

Wounds are inescapable events in life. Wounds may arise due to physical, chemical or microbial agents.
Wound healing is a process by which tissue regeneration occurs. Many herbs have proved to possess
significant prohealing properties in different types of wounds. The aim of the study was investigate
wound healing activity of herbal ointment containing leaf and root extract of Achyranthes aspera Linn.
Herbal ointment containing methanol extract of leaf and root was formulated and tested for pro-wound
healing activities. The extract (1, 3 and 5 g) was incorporated into 10 g of a simple ointment base by
melting and trituration to give five batches of the ointment formulation. Excision wound measuring
about 152 mm2 was created on the albino rats placed in groups (n =5) and the ointment applied topically
on the wounded area which was measured at intervals of 3 days until epithelialization and complete
wound closure. Blank ointment base (P<0.05) and Gentamycin ointment (2%) served as the control and
standard treatments, respectively. Leaf extract containing ointment (5 g/10g- 12 days) showed the
highest rate of wound closure compare to root extract containing ointment (5g/10g - 16 days) and blank
(25 days). We conclude that formulating Achyranthes aspera extract ointment is effective in wound
care and should be explored in harnessing the potentials of the plant in the treatment of topical diseases.
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THE MICROBIOLOGICAL EXAMINATION OF WATER SAMPLES FROM VARIOUS
PLACES

S.SHOWBHARNIKHAA
Faculty of Pharmacy, Bharath Institute of Higher Education and Research
R. SARAVANAN
Dr. Faculty of Pharmacy, Bharath Institute of Higher Education and Research
M.K VIJAYALAKSHMI
Faculty of Pharmacy, Bharath Institute of Higher Education and Research
R. SRINIVASAN

Dr., Faculty of Pharmacy, Bharath Institute of Higher Education and Research

ABSTRACT

Water, the universal solvent, is essential to life. In drier climes, people will even fight over it. Critical
to our modern civilization is the availability of a clean water supply for bathing, drinking and cooking.
Unfortunately, many pathogens are transmitted through the water supply. Some of these disease-causing
pests enter water from the feces of ill individuals and are then ingested and thereby transmitted to others.
Diseases such as polio, typhoid, cholera, hepatitis, shigellosis, salmonellosis and others can spread in
this manner. To assure a safe water supply, it is critical to monitor for the presence of these pathogens.
However, it would be expensive and time consuming to check the water supply for all of them. Presently,
several tests are in use to assay for coliforms in water, in these test three steps are performed; the
presumptive, confirmed, and completed tests. A moderately selective lactose broth medium, containing
a Durham tube, is first used in the presumptive test to encourage the recovery and growth of potentially
stressed coliforms in the sample. A tube containing both growth and gas is recorded as a positive result.
It is possible for non-coliforms (Clostridium or Bacillus) to cause false positives in this medium and
therefore all positive tubes are then inoculated into a more selective EMB agar medium to begin the
confirmed test.

Keywords: Water, salmonellosis, coliforms, cholera, hepatitis, shigellosis
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Vitis vinifera L. BITKIiSININ KENTSEL ALANLARDAKI BiTKiSEL TASARIMLARDA
KULLANIM OLANAKLARININ ARASTIRILMASI

INVESTIGATION OF THE USAGE OPPORTUNITIES OF Vitis vinifera L. IN PLANT
DESIGNS IN URBAN AREAS

Giilden SANDAL ERZURUMLU
Nigde Omer Halisdemir Universitesi, Mimarlik Fakiiltesi, Peyzaj Mimarligi Boliimii, Nigde, Tiirkiye
ORCID ID: 0000-0001-9664-2902

OZET

Kiiresel 1sitnmanin artig gosterdigi diinyamizda, dogal bitki tiirlerinin peyzajda kullanim olanaklar artig
gostermektedir. Dogal bitki tiirlerinin daha az bakim gerektirmesi ve daha hizli gelismesi nedeni ile
peyzaj tasarimlarinda tercih edilmektedir. Peyzaj tasarim ¢aligmalarinda kullanilacak bitki tiirleri, farkls
alanlarda farkli kompozisyon olusturulmasinda 6nemli bir materyallerdir. Gerek aga¢ ve ¢alilarin
gerekse sarilict ve yerdrtiicli bitki tiirlerinin kullanimi olsun fonksiyonel 6zelliklerinin bilinmesi
gerekmektedir. Ozellikle Nigde gibi karasal iklimin hakim oldugu yazlarin sicak ve kurak gegtigi
bolgelerde golge elemanlarina ihtiyag duyulmaktadir. Pergolelerde, sinirlandirma elemant olarak
tasarimlarda kullanimi uygun bitkilerdendir. Fonksiyonel ve estetik olarak kullanilabilecek bitki
tiirlerinden birisi Vitis vinifera dir. Iklim 6zelliklerine uygun, ekolojik degeri yiiksek, golgeleme elemant
ve meyvesinden yararlanabilmek 6zelligi nedeni ile peyzaj tasarimlarinda tercih edilebilir. Calismanin
amaci, peyzaj tasarim alanlarinda Vitis vinifera bitkisinin kullanim alanlarinin belirlenmesi, 6rneklerin
irdelenmesi, Onerilerin  gelistirilmesi,  geleneksel  kullaniminin  strekliliginin -~ saglanmast
amaglanmaktadir. Vitis vivifera’nin peyzaj tasariminda kullanim alanlarinin modellemelerle gostermek,
SWOT analizi ile degerlendirmeler yapilarak dneriler gelistirilmesi hedeflenmektedir.

Anahtar kelimeler: Vitis vinifera, Sarilic1 bitki, Peyzaj Tasarimi, Bitkisel Tasarim

ABSTRACT

In our world where global warming is increasing, the possibilities of using natural plant species in the
landscape are increasing. It is preferred in landscape designs because natural plant species require less
maintenance and develop faster. Plant species to be used in landscape design studies are important
materials in creating different compositions in different areas. It is necessary to know the functional
properties of trees and shrubs, whether it is the use of wrapping and groundcover plant species. Shade
elements are needed especially in regions such as Nigde where the continental climate is dominant and
the summers are hot and dry. It is one of the suitable plants to be used in pergolas and designs as a
limiting element. One of the plant species that can be used functionally and aesthetically is Vitis vinifera
L.

It can be preferred in landscape designs because it is suitable for climatic characteristics, has high
ecological value, and can benefit from its shading element and fruit. The aim of the study is to determine
the usage areas of the Vitis vinifera plant in landscape design areas, to examine the examples, to develop
suggestions, and to ensure the continuity of its traditional use. It is aimed to show the usage areas of
Vitis vivifera in landscape design with models and to develop suggestions by making evaluations with
SWOT analysis.

Keywords: Vitis vinifera, Clinging plant, Landscape Design, Plant Design

GiRiS
Diinya ekosisteminin korunmasi, ekolojik dengenin siirekliliginin saglanmasi, biyogesitliligin
korunmasi ig¢in, dogal tiirlerin kullanim alanlariin genisletilmesi ve korunmasi gerekmektedir.
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Yenilebilir bitki tiirlerinin siirekliliginin saglanmasi1 amaci ile peyzaj tasarim alanlarinda kullanim
oranlar arttirilmaktadir.

Iklim ve toprak kosullarinin uygun olmadig1 yerlerde bitki gesitliliginin az olmasinin ayni sira var olan
bitki tiirlerinin sayisi az bulunmaktadir. Bd&ylesi alanlarda var olan bitki tiirlerinin korunmasi ve
kullanim alanlar1 genisletilerek sayisinin arttirilmasi gerekmektedir. Beslenmek icin bulunan bitki
tirlerinin ¢esidinin az, yiyecek yetersizliginin oldugu yerlerde insanlar alternatif yiyecekler
aramaktadirlar. Bolgesel alanlarda yetigsmesi iyi olan bitki tiirlerinin stirekliliginin saglanmasi ve dagilim
alanlar1 genisletilmelidir.

Yenilebilir peyzaj bitkilerinin (YPB) bazilar1 bilinmedigi ve yetisme kosullar1 bilinmedigi i¢in kullanim
alanlarini sinirlandirilmaktadir. Beslenmek i¢in bulunan yeni tiirlerin (ejder meyvesi, Ananas, mango,
avokado, kivi, kamkat, li¢i, pepino) yetistiriciligi arttirilmaktadir. Uretim ydntemleri {izerinde ¢alismalar
devam etmektedir. Sinirli kaynaklarin giiglendirilmesi ve degisik besin kaynaklarina ulasabilmek icin
dogada var olan bir¢ok tiir konusunda bilimsel arastirmalar devam etmektedir.

Mevcut iiriinler, yenilenebilir bitkiler iklim faktorleri toprak kosullar1 ve degisik hastaliklar nedeni ile
yok olma tehdidi ile yok olma durumdadir. Veya genleri ile oynanmast durumlari bitki tiirlerinde
degisiklige yol agilmaktadir.

Kirsal veya kent ortaminda sinirli siis bitkisi ¢esitliligi bulunan bélgelerde, yesil alan olusturulmasinda,
bina ve ¢evresinde bitki cesitliligi sinirli kalmaktadir.

Bu nedenle, gelistirilen yaklagimlar siirdiiriilebilen ve iklim ozelliklerine uygun genotip tiirlerin
degerlendirilmesi, belirlenmesi sehir plancilari icin 6nemli olarak degerlendirilmektedir.

Birgok arastirmaci degisik plan ve projelerinde, bitki tiirlerinin korunmasi ve siirekliliginin
saglanmasina yonelik Diinyada ve iilkemizde botanik bahgeleri kurulmasina yada canli koleksiyonlar
olusturulmasina yonrlik ¢aligmalara yogunluk vermektedirler.

Su sikintisi, insan saglig1 ve iklim degisikligi gibi sikintilara yonelik bitki tiirlerine odaklanilmaktadir.
Ozellikle botanik bahgelerinde bulunan birgok bitki tiirii cesitliligini gelistirmek icin tiir segimi
degerlendirilmektedir.

Cevresel ve iklimsel olumsuz kosullar bitki tiirleri konusunda yeni fikirlere yol agmaktadir. Dogal
tirlerin korunmasi ve kullanim alanlarinin gelistirilebilmesi aglik ve yetersiz beslenmeye kars1 yapilan
miicadelelerden birisi sayilabilir.

Aynm1 zamanda dogal ve yenilebilir bitkilerin peyzaj tasarim calismalarinda kullanim alanlarinin
genisletilmesi, yetistirildigi bolgelerde ve alanlarda mali agidan fayda saglamaktadir.

Sarilic1 ve tirmanici bitkiler (STB), ¢evremizde gorsel kalitenin artmasini saglarken, hava kalitesini
artmasini da saglamaktadir. Yesil alanlarin ayrica insanlarin ruhsal ve fiziksel durumlarinin iyilesmesine
katki saglamaktadir. Yesil mekan varligi, mental sagligi, refahlik seviyesini ve sosyal iligkileri
arttirmaktadir.

Insanlarin dogal ortamlarda, yesilin ve mavinin hakim oldugu alanlarda yasama arzusu giiniimiizde
oldukca artmaktadir. Bitkilerin estetik ve fonksiyonel agidan en uygun dis mekanlarin olusturulmasi
bilingli bitki tiirlerinin se¢imi ile gergeklesmektedir.

Peyzaj planlama ve tasarim ¢aligmalarinda, tercih edilen bitki tiirlerinin renk, bigim, doku, 6l¢ek gibi
tasarim ozelliklerinin yaninda yenilebilir ve ekonomik degerinin olmasi dikkate alinmasi gerekmektedir.

STB sechir ve kasabalarda kullanilmasi yesil dokunun olugsmasinda ve zenginlesmesinde ortama
zenginlik katmaktadir. Peyzaj tasariminda herdemyesil veya yaprak doken ¢ok sayida STB (Hedera
helix, Campsis radicans, Bougainvillea glabra, Dipladenia splendens, Parthenocissus sp., Wisteria
sinensis vb) bitkiler mevcuttur. Bu tiirlerin yanisira sarmasik ve yenilebilir 6zelligi olan bitki tiirlerinden
kullanilabilecek bitkiler mevcuttur. Bu bitkilerden bir tanesi Vitis vinifera L’(Asma) dir.

Bazi bitkiler 6zellikle yenilebilir bitkiler ve onlarin yasam kosullari igin yaygin olarak tercih edilebilir.
Yenilebilir bitkiler ki bunlarin bir ya da daha fazla kisimlar1 yiyecek olarak kullanilabilir. Bu tiir bitkiler,
besin yag1, pisirme Ozellikleri yani sira dogrudan da kullanilabilir.
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Prescott-Allen and Prescott-Allen (1990)’da yaptiklart arastirmada, 103 bitki tiiriiniin diinya yiyecek
talebinin %90’1m1 kargilamaktadir. Calismada degerlendirilen Vitis vinifera L., bu amagla se¢ilmis
tiirdiir. Giinesli ve suyun az oldugu alanlarda yetisebilen kullanim durumuna gére golgelik alan
olusturan bitkilerdendir.

Bu makalede, yenilenebilir siis bitkilerinin peyzaj tasarim c¢alismalarinda kullanimi, yerli toplumlar
tarafindan siirdiiriilebilir kullanim ve orman yonetimi i¢in kullanimini arttirmak, yenilenebilir siis
bitkilerinin siirekliligini saglamak amaglanmaktadir. Bu calisma ile, az kullanilan bitkilerin mono
kiiltiirlerin gelismesine tepki olarak, farkli geleneklerin gelismesine firsat verebilmek igin tiir ¢esitliligi
arttirllmaktadir.

Bazi donemlerde, yiyecek sikintisini gidermek, alternatif yiyecek bulmak, yenilebilir yabani bitkilerin
kullanimin1 arttirmak, geleneksel ve geleneksel olmayan bitkilere alternatif bulmak icin farli bitki
kullanimlar1 gergeklestirilmektedir.Bitkilerin gerek yiyecek olarak kullanimi, gerekse peyzaj elemani
olarak kullanilmast tiiriin siirekliligini saglanacaktir.

MATERYAL VE METOT

Vitis vinifera L., bitkisi vitaceae familyasinda’dir. Tirkiye’nin degisik bolgelerinde yayilis
gostermektedir. Cok yillik, ¢ali ve sarmasik formda olan Vitis’ler endemik bitki degildir. Dilimizde
yerli asma ve Uziim adlan ile bilinmektedir. Mayis ve haziran aylar1 arasinda cicek agar. 15 metreye
kadar uzayabilir. Yapraklar almagl diziligli, elsi loblu, 5 ila 20 cm uzunlugundadir. Yapraklarindan sari
boya elde etmek igin yararlanilir. Tohumlarindan elde edilen yag sabun yapiminda kullanilir. Deniz
seviyesinden 1600 metreye kadar olan rakimlarda gézlemlenebilir. Orman sinirlar1 ve dere kenarlarinda
goriiliir. Ulke genelinde yaygin olarak gdzlemlenmistir (Anonim, 2023a ).

Vitis vinifera L bitkisinin sarilict ve yayilict 6zelligi olmasi, yaprak formu ve sonbaharda renk
degistirmesi nedeniyle kullanim alani genistir. Ozellikle peyzaj tasarimlarinda kullanim alanlar
degerlendirilerek, SWOT analizi ile Vitis vinifera L.bitkisinin 6nemi belirtilecektir.

Vitis vinifera L. Bitkisinin Kistmlarinin Ozellikleri
Yaprak

Yapraklar ayn1 zamanda salkimlar1 golgeleyerek giinesin yakici etkisinden korumaktadirlar. Yapragin
rliizgarla hareket etmesini saglayarak giines 1s1gindan en iyi sekilde yararlanabilmesi veya riizgér
zararindan korunmasina yardimeci olmaktadir. Sonbaharda renk degistiren yapraklar kis doneminde
dokiiliir. Sonbahar renklenmeleri peyzaj tasariminda gorsel etkinlik saglamaktadir.

Anonim, 2023. Vitis vinifera L. bitkisinin yapraklari
Kok Yapisi

Asmanin kokleri (Vitis vinifera L.) adventif koklerin gévde dokularindan farklilasmasi ile olugsmaktadir.
Sagak kokli bitkidir (Sekil 1). Erozyon kontrolii igin egimli alanlarda kullanilmasi topragin korunmasini
saglayacaktir.



https://kocaelibitkileri.com/vitis-vinifera
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Sekil 1. Vitis vinifera L. kok yapis1 (Xu ve ark., 2021)
BULGULAR
Vitis vinifera’nin Kullanim Alanlar:

Uziim kullanimmin giiniimiiz kuzey Iran'da 1996 yilinda 7,000 yillik sarap saklama kavanozlarinin
kesfedilmesinin ardindan Neolitik ¢aglara kadar uzandigi bilinmektedir.

Cin'de yetistiriciligi ve sarap tiretimi 2.  yiizyilda Han Han Vitis vinifera  Hanedanlig:
doneminde tiirlerin Ta-Yuan'dan ithal edilmesiyle baslamistir. Ancak Vitis thunbergii gibi yabani asma
"dag iizimleri" o zamandan 6nce sarap yapiminda kullaniliyordu.

Geleneksel tipta oksiiriik, solunum yolu, nezle, karaciger biiylimesi i¢in regetelerde hem de alkol bazli
toniklerde (Aasavs) India V. vinifera kullanilmustir.

Akdeniz Havzasinda yapraklar ve geng saplar geleneksel olarak asma budama isleminden sonra koyun
ve kecileri beslemek i¢in kullanilmistir.

Avrupalt halk sifacilar1 asmalarin 6ziinii kullanarak cilt ve g6z hastaliklarini iyilestirmeye ¢alismistir.
Olgun tizimler kanser, kolera, ¢igek hastaligi, mide bulantisi, deri ve géz enfeksiyonlari ile bobrek ve
karaciger hastaliklarinin tedavisinde kullanilmistir

Cekirdeksiz iiziim c¢esitleri tiiketicilere hitap edecek sekilde gelistirildi ancak aragtirmacilar artik
zenginlestirilmis fitokimyasal igerikleri sayesinde iiziimlerin saglikli 6zelliklerinin ¢ogunun aslinda
tohumlardan gelebilecegini kesfediyorlar.Asma yapraklari geleneksel Balkan
geleneksel dolmasi yapiminda kullanilmaktadir (Anonim, 2023a.).

Asmanin ¢ok farkli ¢esitleri ve kullanim alanlart mevcuttur. Yayilici olanlar topragin erozyona karsi
korunmasini saglarken, topragi neminin korunmasini saglamaktadir.

Vitis vinifera L. Bitkisinin Peyzaj Planlama Ve Tasarimlarinda Kullanim

Tirmanic1 yada sarilict 6zelligi olanlar ise, pergolalarda, tel kafeslerde, dikmelerde, parmakliklarda,
duvarlarda (perde duvar, yigma tas duvar, sevimsiz yapilar) ve yapilardan sarkitilan bitkiler olarak
kullanilmaktadir. Bu tiirler genellikle pergola, duvar, parmaklik, revak esik ve tiinel gibi yapilar
siislemek, istenmeyen yiizeyleri ve cepheleri de kapatmak amaciyla kullanilan dikey yesillendirme
elemanlaridir.

Sarilict ve tirmanicilar, ¢evre diizenleme ¢alismalarinda tamamlayici rol iistlenirler. Balkon, kameriye,
oturma gruplari, agag alt1 diizenlemelerinde kullanilirlar.

Yesil renkteki yapraklariyla ya da renkli ¢i¢ekleriyle, kisa veya uzun zamanda birgok farkli dekoratif
goriintimler sergilerler.

Asmanin sarilici ve tirmanici Ozelliginden dolayi, peyzaj mimarlhiginda planlama ve tasarim
caligmalarinda kullanim alan1 genistir.

Tiirkiye’nin degisik bolgelerinden alinan asma goriintiilerinden kullanim alanmin  genisligi
gozlemlenebilir.



https://tr.wikipedia.org/wiki/%C3%9Cz%C3%BCm
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https://tr.wikipedia.org/wiki/Han_Hanedan%C4%B1
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Cansiz golgelendirme elemani yerine canli materyal kullanimi olarak Vitis vinifera L. bitkisi
golgelendirme elemant olarak kullanilabilir (Sekil 2).

Sekil 2. Vitis vinifera L. bitkisinin gélgelendirme elemani olarak kullanimi (Sol resim orijinal, Sag
Anonim, 2023e)

Dinlenme alanlarinda tasarlanan pergoleler, golge olusturulmast i¢in herhangi bir kaplama malzemesi
kullanilmamaissa sicak donemlerde tercih edilmez. Fakat Uziim gibi sarilici bitki kullanim1 ortamin serin
olmasini saglayacaktir. Cansiz materyallare gore tiziim daha estetik goriinmektedir (Sekil 3).

Sekil 3. Vitis vinifera L. bitkisinin sinir bitkisi (A), Golgelendirme elemani(B) ve cansiz
goblgelendirme elemani (C, Anonim, 2023f.)

Asmalarin balkonlarda da kullanimi uygundur. Dar mekanlarda agac¢ ve c¢ali kullanmak miimkiin
olmayabilir. Fakat tiztimler ¢ok dar alanlarda gévde gelistirebilmektedir (Sekil 4).
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Sekil 4. Vitis vinifera L. bitkisinin dar mekanlarda kullanimi

Baz1 bolgelerde yetistiriciligi yapilarak ge¢im kaynagi olusturulabilecegi gibi ekonomiye katki
saglayacaktir (Sekil 5).

Sekil 5. Vitis vinifera L. bitkisinin gelir kaynagi olarak kullanimi

Vitis vinifera L. bitkisi yurt digindada kullanim1 mevcuttur. Amerika Bilesik devletlerinin Kaliforniya
eyaletinde tiztimler it bitkisi ve golgelendirme elemani olarak kullanilmaktadir (Sekil 6).
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6.Kaliforniya’da sinirlayici ve gélgeleme elemani olarak tiziim kullanimi(Anonim, 2023b)

Sekil 5’de verilen resimlerde goriildiigii gibi liziimlerin sonbahar — kig renkleri farkli oldugu i¢in estetik
olarak farkli 6zellik sunmaktadir.

Yunanistan’da oldugu gibi baska kentlerde tarihi dar sokaklar mevcuttur. Yazin sicakta sokaklarin gdlge
olmasi, kigin sicak olmasi beklendigi i¢in yaprak doken bitki olan tiziim kullanilmistir (Sekil 7).
; A e T

Sekil 7. Yunanistan’da dar sokaklarda asmanin gélge materyali olarak kullanimi

Gorsel etkinligi yiiksek olan giris alanlarin tasarlanmasinda, yaya yollarinin gectigi alanlarda sarilici
bitkilerin kullanilmas: alan1 ¢ok canli tutacaktir (Sekil 7). Organizasyonlarda girisler degisik siisleme
malzemeleri (Kurdele, tiil, yapay ¢igekler) ile siislenmektedir. Kalic1 olan toren alanlar1 (kir bahgeleri,
diigiin alanlari, likks restoranlar, otel girisleri vb) sarilic1 bitkilerle giizel ve ilgi g¢ekici mekanlar
olusturulabilir.

Cupressocyparis leylandii (Leylandi,), Cupressus macrocarpa (Limoni servi), llex aquifolium (Coban
piiskiilii) gibi bitkiler ithal ve pahal: bitkilerdir. Bunlarin en biiyiik ézelliklerinden birisi bitkilere sekil
verme (topiary) sanatina uygun bitkilerdir. Oysa Ulkemizde cogu bélgede yetisen iiziim bitkisine sekil
vermek miimkiindiir(Sekil 8).
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Sekil 8. Ev ve park-bahge girislerinde Vitis vinifera kullanimi

Vitis vinifera bitkisinin peyzajda kullanim alani ¢ok genistir. Uygulamada yetersizlikler goriilmektedir.
Tasarimda genelde miistakil evlerde kullanilmaktadir. Vitis vinifera L. bitkisinin site bahgeleri,
apartmanlar, toplu konutlar, okul bahgeleri, hastaneler, kurum ve kurulus binalarinin bahgelerinde,
duvarlarinda, balkonlarda kullanilmasi uygun bitkilerdendir. Golgesinden, meyvesinden ve yapragindan
yararlanmak igin tercih edilebilir.

Vitis vinifera bitkisinin peyzaj planlama ve tasarim ¢alismalarinda kullanimina yonelik giiglii-zay1f
yonler, firsatlar ve tehditler degerlendirildiginde su sonuglar ortaya ¢ikmistir (Tablo 1).

Tablo 1. Vitis vinifera L. bitkisinin peyzajda kullanimina yonelik SWOT analizi

GUCLU YONLER ZAYIF YONLER
Zengin tiriin gesitliligi Ureticilerin yetistiricilikle ilgili teknik bilgi
Yenilebilir bitki kullanimi eksikligi
Tiirlerin stirekliliginin saglanmasi Yerel sarilici bitkilerden ¢ok ithal bitkilerin
Peyzaj tasariminda kullanim alanlarmin genis | kullanimina yonelik talepler olan
olmast Asmanin  kullanim  alanlarinin  tanitim
Yetisme alanlarmin genis olmasi eksikligi
Dis ve i¢ pazarlara yakinlik
FIRSATLAR TEHDITLER
Yerli ¢esit dretimi faaliyetleri ve {irlin | Kiiresel iklim degisikligi,
cesitliliginin arttirtlmast, Bilingsizce kimyasal ilag¢ ve giibre kullanimi,
Yeni iiretim alanlarinin kazanilmasi ve asma | Siis  bitkileri sektdriinde arastirma ve
kullanim faaliyetlerinin arttirilmasi geligtirme faaliyetlerinin yetersizligi,
Peyzaj planlama ve tasarim c¢aligmalarinda | Hastallk ve  zararlilarla ~ miicadelenin
ucuz ve kalici bitki kullanimi zorlagmas.
Meyvelerin olgunlagmasi doneminde
dokiilmelerin olmast

Vitis vinifera bitkisi, site bahgelerinde, villa bahgelerinde cansiz materyaller yerine kullaninm
arttirilabilir.

Peyzaj tasarimlarinda kullanilan asmalarin, ki doéneminde yaprak dokme oOzelliginden dolayi,
kullanildig1 alanda binalarin ya da insanlarin giines 1sinlarindan ve sicakligindan yararlanma olanagi
olacaktir. Yaz doneminde yapraklarinin golgesinden yararlanilacaktir.

10
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Egimli alanlarda kullanilan Vitis vinifera L. bitkisinin toprak tutma 6zelliginden yararlanilabilecegi gibi
yaprak ve meyvesinden yararlanilabilir. Sicak yaz aylarinda topragin neminin korunmasi saglanarak,
alanin sulama ihtiyaci azaltilabilir.

SONUC

Yerel halk tarafindan yenilebilir meyveleri ve yapraklari nedeni ile kullanilan asma tiirlerinin, peyzajda
kullanim durumunun halka tanitilmasi, tiiriin devamliliginin saglanmasi agisindan oldukca 6nemli bir
calisma olacaktir.

Ozellikle estetik zelliklerinin tamitilmasi yogunlastirilmasi, dayanikliligi ve su sikintisma dayamkl
olmasi nedeni tercih alanlar1 genisletilmelidir. Ozellikle kullanim alanlari belediyeler, 6zel kurum ve
kuruluslar tarafindan genisletilmelidir.

Her y1l milyonlarca bitki tiirii ithal edilmektedir. Ulke ve bdlge kosullarina uyum saglamakta sikinti
yasayan baz ithal bitkiler kisa siirede canliligini yitirmekte veya gorsel olarak etkinligini kaybetmekte
ve maddi olarak zarara ugratmaktadir. Onlar yerinde iklim kosullarina uygun bitki tiirlerinin se¢imi
maddi ve manevi destek saglayacaktir.

Oysa ki iilkemizde dogal olan ve yetisme kosullari i¢in ¢ok secici olmayan bitkiler; dayaniklilik orani
fazla oldugu gibi, iklim ve toprak kosullarinin uygun olmasi nedeniyle gorsel olarak da etkileyici
durumdadirlar. Kullanim alanlarinin peyzaj planlama ve tasariminda kullanimi ve yetistiriciliginin
genisletilmesi gereken bitkilerdendir.

KAYNAKLAR

Anonim, 2023. https://kocaelibitkileri.com/vitis-vinifera (Erisim Tarihi:01.08.2023)
Anonim, 2023a. https://tr.wikipedia.org/wiki/Vitis_vinifera (Erisim Tarihi:02.08.2023)
Anonim, 2023b. https://mswn.com/plants/vitis-californica-rogers (Erisim Tarihi:01.08.2023)
Anonim, 2023c. https://www.istockphoto.com/ (Erisim Tarihi:02.08.2023)

Anonim, 2023d. https://www.paramountplants.co.uk/plant (Erisim Tarihi:02.08.2023)
Anonim, 2023e. http://arityapi.com/(Erisim Tarihi:02.08.2023)

Anonim, 2023f https://3odakyapi.com.tr/(Erisim Tarihi:01.08.2023)

Prescott-Allen R, Prescott-Allen C. 1990. How many plants feed the world? Conserv Biol. 1990;
https://doi.org/10.1111/j.1523-1739.1990.tb00310.x

Ulus, A. 2021. Siis Bitkileri Kullanimi-6. 2019 — 2020 Bahar Yariyili, Orman Miihendisligi Boliimii-
Se¢imlik. (iuc.edu.tr).

Yan Xu, Jiyuan Wang,Ruigi Wang,Lei Wang,Caixi Zhang,Wenping Xu,Shiping Wang, Songtao Jiu.
2021.The Role of Strigolactones in the Regulation of Root System Architecture in Grapevine (Vitis
viniferaL.) in Response to Root-Restriction Cultivation. Int. J. Mol. Sci. 2021, 22(16),
8799; https://doi.org/10.3390/ijms22168799

11


https://kocaelibitkileri.com/vitis-vinifera%20(Erişim
https://mswn.com/plants/vitis-californica-rogers
https://www.istockphoto.com/
https://www.paramountplants.co.uk/plant/
http://arityapi.com/
https://doi.org/10.1111/j.1523-1739.1990.tb00310.x
https://doi.org/10.1111/j.1523-1739.1990.tb00310.x
https://doi.org/10.3390/ijms22168799
https://doi.org/10.3390/ijms22168799

MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

KENT EKOLOJISINDE AGAC KULLANIMININ OZELLIiKLERININ
DEGERLENDIRILMESI

EVALUATION OF THE CHARACTERISTICS OF TREE USE IN URBAN ECOLOGY
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OZET

Insanlarin yasamlarmi devam ettirebilmesi ve ekosistemin siirekliligi icin en ©Onemli peyzaj
elemanlarindan birisi agaglardir. Kara ekosisteminde sinirsiz mikroogranizmalarin, mantarlarin,
omurgali ve omurgasiz canlilarin yasam ortamlar1 ve besin saglamalar1 i¢in agaglara ve ormanlara
ihtiya¢ duymaktadirlar. insan topluluklarinin gelismesi ve hayatta kalmas: i¢in bugiin ve yarin agaglara
gereksinimleri vardir. Bu nedenlerle agaglarin bilimsel, ekonomik, sosyal, kiiltiirel ve estetik degeri paha
bigilemez. Hem kiiresel iklim degisikligi ve ormansizlagma hem de yerel olarak Ornegin biyiik
sehirlerde toprak alanlarin uygunsuz kullanimi gibi nedenlerle agaclar yeterince korunamamaktadir.
Sanayilesmis iilkelerde son zamanlarda agaglari korumaya hatta bireysel agaclara bile nem verilmeye
baglanmistir. Calismamda, 6zellikle yol kenarlarinda ya da kaldirimlarda kullanilan agacglarin
bozulmalar1 veya tahrip edilmeleri anlatilmaktadir. Ayrica her bitkinin bulundugu ekosistemde ve insan
topluluklarinda farkli islevlere sahip olan agac tiirlerinden ve sorunlardan bahsedilecektir. ikinci
kisimda, agaclarin korunmasi igin Oneriler gelistirilecektir. Bunlarin yani sira agaclarla ilgili
mevzuatlardan, kirmizi listede yer alan tiirler irdelenecektir. 21.ylizyilin temel sikintis1 olan ormanlarin
az ya da hi¢ olmadig1 alanlarda, modern insan toplumlarinin biiyiimesi ve gelismesi i¢in ¢6zliim 6nerileri
gelistirilecektir. Sonug olarak, agaclarin korunmasina yonelik yasa ve yonetmeliklerin uygulanmasi i¢in
yaptirimlarin gergeklestirilmesi tartisilmaktadir.

Anahtar kelimeler: Agag, Orman, Kent, Aga¢ Kullanimi, Kent ekolojisi

ABSTRACT

Trees are one of the most important landscape elements for people to continue their lives and for the
continuity of the ecosystem. In the land ecosystem, unlimited microorganisms, fungi, vertebrates and
invertebrates need trees and forests to provide their habitat and food. Human societies need trees today
and tomorrow for their development and survival. For these reasons, the scientific, economic, social,
cultural and aesthetic value of trees is invaluable. Recently, in industrialized countries, importance has
been given to protecting trees and even individual trees. In my work, the deterioration or destruction of
trees, especially used on roadsides or pavements, is described.

Trees cannot be adequately protected due to both global climate change and deforestation and locally,
for example, inappropriate use of land areas in big cities. Recently, in industrialized countries,
importance has been given to protecting trees and even individual trees. In my work, the deterioration
or destruction of trees, especially used on roadsides or pavements, is described. In addition, tree species
and problems that have different functions in the ecosystem where each plant is located and in human
communities will be mentioned. In the second part, suggestions will be developed for the protection of
trees. In addition to these, the species in the red list will be examined from the legislation related to trees.
Solution proposals will be developed for the growth and development of modern human societies in
areas where there is little or no forests, which is the main problem of the 21st century. As a result, the
implementation of sanctions for the implementation of laws and regulations for the protection of trees
is discussed.

Keywords: Tree, Forest, City, Use of Trees, Urban ecology
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GIRIS
Agag tiirlerinden bazilarinin, kullanimi, goérsel degeri, giizelligi, uzun dmiirliiliigii ya da biytikliikleri
nedeni ile insanlar iizerinde olumlu etki olusturmaktadirlar. Agaglarin iklim ve toprak ozellikleri

farklilik gosterdigi i¢in yasam alanlari se¢ici olmaktadir. Ekoloji dongiisii agisindan ¢ok biiylik 6neme
sahip agaglarin ¢evre planlama ve tasarim alanlarinda kullanilan elemanlardandir.

Agaglarin estetik ve fonksiyonel 6zelliklerine gore kullanim alanlar farklidir ve diinya yasaminin bel
kemigini olusturmaktadir. Agaclarin orijini yaklasik 400 milyon y1l 6ncesine dayandig: bildirilmektedir
ve sadece goriiniis olarak degil ayn1 zamanda kara yagamina uyum saglamak i¢in degisimler meydana
gelmistir. Agaclar peyzaj mimarliginin en 6nemli elemanidir. Savanlardan yar1 ¢ol alanlarina kadar
kullanim alani genistir. Meyve agaclarindan, yol kaldirimlarina, ormanlardan mesire alanlarina birgok
alanda farkli fonksiyonel amaglarla tercih edilmektedir. Diinya ¢apinda yaklasik 60 000 ile 73 000 aras1
agag tlrll yasamaktadir (Cazzallo ve ark, 2022).

Kara ekosisteminde agaglar, biyogesitliligin siirdiiriilebilirligi, yiyecek—sel kontrolii saglama, sayisiz
mikroorganizma, mantar, tirmanicilar, omurgali ve omurgasiz canlilar i¢in yasam ortamlar1 sunarlar.
Milyonlarca insan ilag, hayvanlar i¢in yem, golge alanlar, havza bakimi ve iklim diizenleme i¢in agag
ve caliya ihtiya¢ duymaktadir.

Bu nedenle agaclarin bilimsel, ekonomik, sosyal, kiiltiirel ve estetik degeri tahmin edilemez. Agaglarin
kiiresel ve yerel Olgekte korunmasi yetersizdir. Gegmis yiizyillarda agaglar efsane, dini inanglar,
gelenekler icinde 6nemli bir yere sahip olmustur. Agaglarin korunmasi ve saygi duyulmasina en iyi
ornek Hint Avrupa toplumlarinda ve Avustralya'daki Aborjin geleneklerinde karsilasiimaktadir (Arnold
ve ark. 2021).

Dahasi agaclar 6nemi ve degeri, kentlesmis toplumlarda modern toplumlarin psikolojik gelisim ve
zenginligin esas elementi olarak tanimlanmaktadir. Literatlirlerde ve kanunlarda ormanlardan ve
agaclardan daha c¢ok bahsedilebilir. Tarihsel olarak, politikacilar, yerel ve ulusal danigmanlar,
hukukgular agaglar ve korunmasina yonelik ¢aligsmalar yapmaktadirlar. Bunlarin yani sira agaglarin ve
ormanlarin korunmasi kigilerin yasam tarzlarina geleneklerine ve iggiidiisel faktorlere baglhidir.
Agaclari korunmasina yonelik evrensel bir tanimlama bulunmamaktadir.

Kiiresel olgekte aga¢ degerlendirmede temel 6zellik, agaglarin odun kalitesi ve ¢api, meyve verme
durumu, ekonomik getirisi, siirgiin gelistirme durumlar géz Oniinde bulundurulmustur. Agaclar ve
ormanlar, insan ve gevre saglig1 i¢in ii¢ biiylik fonksiyona sahiptir.

» Ekolojik
» Ekonomik
» Sosyal fonksiyonlar

Genel olarak, bireysel agaglarin ekonomik ve sosyal fonksiyonlar1 dnemli iken, ormanlar ekolojik ve
ekonomik fonksiyonlar1 da 6nemlidir.

Bu calismanin amaci, diinyanin yasanilabilir bir durumda devam etmesi igin gerekli olan agaclarin
gordiigii zararlar ile koruma ve siireklilige yonelik yasal diizenlemeler irdelenecektir.

AGACLARIN ONEMi

Bircok iilkede ormanlik alanlar gelismis yasal koruma altinda yer almaktadir. Ornegin Isvigre’de
ormanlarin korunmasi, siirekliligini saglamak i¢in 1876 da Orman denetim yasasi ¢ikartilmistir. 19.yy
da meydana gelen sel felaketinde kitlesel toprak kaymasina yonelik bir yasadir. Ormanlarla ilgili olarak,
Birlesmis Milletler Gida ve Tarmm Orgiitii (FAO-The Food and Agriculture Organization of the United
Nations); “’Bir orman, Smden daha yliksek 0.5he dan daha fazla alam kapliyor ve %10dan fazla alan
ortiiyorsa o aga¢ yerinde incelenebilir. Bu dl¢iilerden daha kiiciik alanda mevcut olan agaglar tarim ve
kent alaninda baskin olarak ifade edilebilir seklinde tanimlamaktadir’’.

Bu kapsamda agaglar; orman agaglar1 ve orman dis1 agaclari olarak gruplandirilabilir. Orman disi
agaclar ise; kirsal alan, kentsel alan ve yol agaclar1 olarak degerlendirilebilir (Sekil 1).
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Kentsel Alan Agaclar:: Orman agaclarindan ayirt edilebilir. Ciinkii ¢ok fonksiyonellerdir. Sosyal veya
ekonomik amagcla kentin c¢evresinde ya da igerisinde yapilan agaclandirmalardir. Kent agaglarin
kullanim nedeni, sehirlerin gorsel Kkalitesinin arttirilmasi, kent meyve agaglarinin kullanilarak
stirekliligin saglanmasi (Adana kaldirimlarinda turung kullanilmasi gibi), sicaklik yilikselmelerine ve
hava kirliliginin etkisinin azaltilmas1 gibi fonksiyonel 6zelliklere sahiptir. Bu agaglarin korunmasi son
zamanlarda daha 6nem kazanmistir. Belediye konseyi, kent yetkilileri gibi kent yoneticileri kent
planlamasinda agaclara yonelik ¢alismalar yiiriitiilmektedir.

Agaclar
Orman dig Orman agaglari
Agaclar
J
1
Kirsal Alan Kentsel Alan Yol Agaglar
Agaclar Agaclari
J

Sekil 1. Aga¢ gruplandirmalari

Kirsal Alan Agaclari: Kirsal alanlarda bulunan agaglardir. Bu agaglar tarim alanlarinda veya
gevresinde kullanilmaktadir. Fakat bu alanlarda bulunan agaglar yok edilme tehdidi ile kars1 karsiyadir.
Sadece smirlandirma elemani olarak kullanilan veya fonksiyonel 6zelligi olan agaglar korunmaktadir.

Yol Agaclari: Yol kenarlarinda, yol sinirlarinin belirlenmesinde, yollarda gblge alan olusturma gibi
cok fonksiyonel durumlari bulunmaktadir. Egzozlardan ¢ikan kirleticilerin tutulmasinda, ekolojik
koridor olusturmada ve sosyal etkililik amagli kullanilmaktadir.

Karayollarinda kullanilan agaclar trafik glivenliginin saglanmasi, insanlarin giivenligi ve biyocesitliligin
korunmasi igin ortam olusturur. Agaclarin ve diger bitkilerin yapraklar1 ve dallari yaz aylarinda
Giines'ten gelen enerjinin sadece %210-30'unun alt kisimlara gegmesine izin verir. Bu etki agaglarin
altindaki nesnelerin giines 1s1nlarini daha az sogurmasina ve sicakliklarinin daha az yiikselmesine neden
olur.

Agaglar ve yesil alanlar, ayn1 zamanda mikro iklim sartlarini iyilestirir, 1sinmada kullanilan enerjiyi
yilizde 20-50 oraninda azaltilmasina yardimci olur. Kentsel alanlardaki agaclarin stratejik yerlesimi ile
havay1, 8°C’ye kadar serinletir ve klima ihtiyacim yiizde 30 oraninda azaltir (Oztiirk, 2020).

Agaclar su tasarrufu yapar ve canlilara su kaynagi yaratir. Suyun az bulundugu alanlarda, agag golgeleri
buharlagmay1 yavaglatir. Daha yeni ekilmis bir agag bile haftada en fazla 55 litre suya ihtiya¢ duyar ve
bu suyu yeralt1 suyu olarak dogaya geri birakir.

Agaclar su kaybin1 onler. Los Angeles’ta son 50 yilda 1s1y1 ¢eken asfalt yol ve binalar hizla artarken,
havanin 14,5 derece arttig1 tespit edilmistir. Agaglar, bina ve yollara golgelik alan yaratarak, sehirlerdeki
1s1 adalarmin olugsumunu 6nleyerek ve yapraklari yolu ile havaya su buhart piiskiirterek yogunluklarina
gore sehrin 1s1s1n1 12 dereceye kadar serinletebilirler (Anonim, 2017).

Agaclarin bircok faydast olmasma ragmen insanlar tarafindan tahribati siirekli olarak artig
gostermektedir. Kentlerde niifusun ve yapilagmalarin hizla artmasi, yol ihtiyacin1 beraberinde
getirmistir. Bina alanlarinin ve yollarin yapimi i¢in tarim ve orman alanlar1 imara agilmistir.
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Kent alanlarinin geniglemesi ile orman alanlarinin azalmasi ayn1 zamanda bireysel yada grup olarak
bulunan agaglar yok edilmis ve yok edilmektedir. Var olan agaclarin, 6zellikle kent ortamlarinda
karsilastig1 sorunlarin bazilari ise sunlardir:

Kaldinm yada orta refiijlerde bulunan agaclarin govde c¢evresi yol yada kaldinm yapimi ile
kiigiiltiilmektedir (Sekil 2). Kaldirim iizerinde bulunan kaplamalarinin désenmesi sirasinda agag kok ve
cevresi dikkate alinmamaktadir.

Sekil 2. Agag govdelerinin ¢evresinde alanlarin kiigiiltiillmesi

Agaclarin amag dis1 kullanimi her yerde yer almaktadir. Agaglar, gerektiginde kamera takma yeri,
gerektiginde aydinlatma elemani tastyicisi, gerektiginde tabela diregi olarak kullanilmaktadir (Sekil 3).

pnAA v e

Sekil 3. Agaglarin tastyici olarak kullanimi
Agac¢ govdelerinin etrafi bazen ¢op kutusu olarak kullanilabiliyor (Posetler, plastik siseler, sigara
izmaritleri vb.). Aga¢ govdelerinin etrafinda dar alanda levhalarin olmasi; hem goriis alanini daraltmakta

hem de gorsel kaliteyi olumsuz etkilemektedir. Agaca destek amach kullanilan kalaslar agaca zarar
verebilir. (Sekil 4).
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Sekil 4. Agag gévdesinin etrafinin ¢op alan1 olarak kullanilmasi

Mekanlarda agag¢ kullanimi i¢in agag tiirli se¢cimi son derece dnemlidir. Agacin 6zelliklerini bilmeden
yapilan secimler bazen olumsuz etki yaratabilir. Ornegin yiizeysel kok gelistiren bitkilerin yol
agaclandirilmasinda kullanimi yol veya kaldirimin yiizey kaplamalarinin patlamasina neden
olabilmektedir (Sekil 5). Uygun agag tiirii secilmeyen mekanlarda, agac kok gelisimi saglayabilmesi,
yasamini devam ettirebilmesi i¢in kokler aga¢ etrafinda c¢ergeve olusturmus ve kaldirim taglarimi
yerlerinden oynatmustir.

Yol agaglandirmalarinda kullanilan tiirlerin gévde ¢evresinde birakilan alanlar Sekil 6,7,8 deki gibi
olabilir.

Kurakligin hizla arttigi dinyamizda yagmur sularindan maksimum yararlanma ihtiyacimiz vardir. Bu
nedenle yagmur sularindan agaglarin yararlanabilmesi igin sularin gecirgenligini saglayacak tasarimlar
gelistirilmesi gerekmektedir. Sekil 6°da goriilen resimlerde toprak yiizeyinin kapatilmamasi yagmur
sularindan yararlanma olanag artacaktir.

Sekil 6. Agag govdesinin ¢evresi topragin sulanmasi ve koklerin gelisimi i¢in uygun alanlar
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Kaldinmlarda uygulanabilecek yol agaglandirmalarinda toprak kalitesinin iyilestirilmesi, hava
sicakliginin etkisinin azaltilmasi, yaya insanlarm goélge ortamlarmmdan yararlanma olanagi igin giizel
orneklerdendir(Sekil 7).

Uzun, 2006 Anonim, 2022.
Sekil 7. Agaglarin gelismesi ve uzun dmiirlii olmasi i¢in kullanim alanlarina 6rnek

Orman yasalarinimn ilk ¢iktig1 ve uygulamaya gegen yerlerden olan ve bireysel yada agag topluluklarimnin
korunmasina énem veren Isvigre hiikiimetinin yol agaglandirmasinda uyguladiklar tasarimlarda agag
tiirlerinin se¢imi ve uygulama sekillerinde aga¢ ve cevresinin genis birakildigi gézlemlenmektedir.

Sekil 8. Uygun yol ve yaya yolu agaglandirma yontemleri (Musser, 2014)

Agaclarim yol yada yaya yolu aga¢landirmasinda tiir se¢imi ve kullanilan agaglarin gévde ¢evrelerinin
kiigiiltiilmesi gibi hatalar agaglarin zarar goérmesine neden olmaktadir. Bunlarin yam sira kent
agaclarinda yapilan yanlis budamalar bitki tiiriiniin hastalanmasina yada 6lmesine neden olmaktadir
(Sekil 9).

PROCEEDINGS BOOK

17



MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES

PROCEEDINGS BOOK

August 14-15, 2023 / Ankara, Tiirkiye

Sekil 9. Hatali budamalar (Anonim , 2023)

Yol agaglarinda uygun yapilmayan budamalar, agaca yarardan ¢ok zarar vermektedir. Tirnak birakilan
budamalar, kolay kapanmadig: i¢in bu noktadan asagi dogru kurumalar olmakta ve kapanmayan yara
yerleri hastalik ve zararlilarin agaca girisini kolaylagtirmaktadir. Ulkemizde c¢ogu sehirlerde yol

agaclarmin budamasi, sadece gévde kalacak sekilde yapilan yanlis budamalardan olugmaktadir (Sezen,
2021).

Dilek agaci: Turk halk inancinda kutsal sayilan bir nesneye veya varliga ¢aput baglama anlamina gelir.
Agaglara bez ve ¢aput baglama uygulamasidir. Insanlarin bir kismu ¢esitli dilek ve isteklerinin yerine
gelmesi amaci ile s6z konusu bez ve ¢aputlar kendi kutsal bildikleri agaglara, baglamaktadirlar (Sekil
10).

Sekil 10. Dilek agaci (Kurt,2016)

Doga ile birlikte yasamanin psikolojik agidan rahatlama sagladigi ve giinliik yasamdaki stresimizi
azalttig1 bilinmektedir. Doganin temel taglarindan olan agaglar insanlara huzur ve mutluluk vermektedir.
Agac yasantimizin bir par¢asi olmustur.

Fakat agaclara siirekli zarar vermekteyiz. Insanlarin ruhunun dinlenmesi icin yesile ihtiya¢ duymaktadir.
Sicak yaz aylarinda sadece bir agacin golgesinde serinlemek i¢in agag¢ aramaktayiz (Sekil 11).
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Anonim, 2018. Anonim,2021.
Sekil 11. Agag golgesi

Agaglar, ekolojiye olan olumlu katkisi, yasamun siirdiiriilebilirligi igin gereklidir. Insanlar agaglardan
gecmisten bu zamana kadar etkilenmektedir. Agag sekillerini ve kisimlarini (dal, yaprak, gévde sekli
vb.) glinliik yagantimizda kullanmaya baglamislardir.

Bazen bir aga¢ resmi bazen bir aga¢ sekli takilarda, desen olusturmada ve logolarda (tekstil, ¢anta,
ayakkabi1 ) kullanilmaktadir (Sekil 12).
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Sekil 12. Logo ornekleri
FLORANIN KORUNMASINA YONELIK KANUN VE YASALAR

Diinya capinda agaglarin korunmasina liderlik eden Kiiresel Agaglar kampanyasi (Global Trees
Campaign ) dir, 1999 yilinda uluslararasi flora ve fauna (Fauna & Flora International) ve Botanik
bahgelerin koruma (Botanic Gardens Conservation) tarafindan kuruldu. 400 agag tiirii iizerinde eylem
planlari, bilimsel kesifler ve koruma tedbirleri gelistirilmistir. Sonrasinda IUCN tiirlerin hayatta kalma
birligi (Species Survival Commission) ve kiiresel agdan olusan kendi bolgelerinde ve kiiresel dlgekte
tehdit altinda olan tiirlerin korunmasina yonelik (Global Tree Specialist Group ~GTSG) kurulmustur.

Bir bagka 6nemli kiiresel anlagsma tehlike altinda olan bitki ve hayvan tiirlerinin korunmasina yonelik
CITES (Convention on International Trade in Endangered Species of Wild Fauna and Flora) s6zlesmesi
yapilmistir (https://cites.org).
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Tiirkiye’de ise, T.C. Cevre ve Orman Bakanligi Doga Koruma ve Milli Parklar Genel Miidiirligii ve
TEMA vakfi agaclandirma galigmalarinin yapilmasi ve korunmasina yonelik ¢aligmalar yiiriitmektedir.

SONUC

Agaglar, sadece kiiresel biyogesitliligin bel kemigi degil ayn1 zamanda insanlarin uzun donemli
beslenme ve yasam kalitesinin iyilestirilmesinde hayati dneme sahiptir. Agaglarin sadece sayilari degil
ayni zamanda ¢esitligi ozellikle genetik ¢esitliligi 6onemlidir. Yalniz agaclarin korunmasina yonelik
koruma yasalar1 yetersiz kalmaktadir. 20yy ortalarindan beri agaglarin korunmasina yonelik cesitli
ulurlar arasi sozlesmeler, yasalar, yonetmelikler hazirlanmigtir. Biyolojik ¢esitlilik sozlesmesi
(Convention on Biological Diversity (CBD)), uluslararasi tehlikede olan flora ve faunanin korunmasina
yonelik sozlesme (the Convention on International Trade in Endangered Species of Wild Fauna and
Flora (CITES)) ve UNESCO Diinya miras sozlesmesi (the UNESCO World Heritage Convention
(WHCQ)) dir. Ayn1 zamanda, Kiiresel agag sozlesmesi (the Global Trees Campaign (GTC)) gibi agaglarin
korunmasina yonelik en 6nemli uluslararasi s6zlesmeler bulunmaktadir.

Bir¢ok sozlesme ve anlagsma yapilmistir fakat uygulama konusunda yaptirimlar yetersiz kalmistir.
Insanlarin koruma konusunda bilgilendirilmeli ve gerekli yasal islemler icin yaptirimlar uygulanabilir.
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Vitis vinifera BITKiSININ KENTSEL ALANLARDAKI BITKiSEL TASARIMLARDA
KULLANIM OLANAKLARININ ARASTIRILMASI

INVESTIGATION OF THE USAGE OPPORTUNITIES OF Vitis vinifera PLANT IN PLANT
DESIGNS IN URBAN AREAS
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OZET

Kiiresel 1sitnmanin artig gosterdigi diinyamizda, dogal bitki tiirlerinin peyzajda kullanim olanaklar: artig
gostermektedir. Dogal bitki tiirlerinin daha az bakim gerektirmesi ve daha hizli gelismesi nedeni ile
peyzaj tasarimlarinda tercih edilmektedir. Peyzaj tasarim calismalarinda kullanilacak bitki tiirleri, farkli
alanlarda farkli kompozisyon olusturulmasinda 6nemli bir materyallerdir. Gerek aga¢ ve galilarin
gerekse sarilict ve yerdrtiicli bitki tiirlerinin kullanimi olsun fonksiyonel 6zelliklerinin bilinmesi
gerekmektedir. Ozellikle Nigde gibi karasal iklimin hakim oldugu yazlarin sicak ve kurak gegtigi
bolgelerde golge elemanlarina ihtiyag duyulmaktadir. Pergolelerde, sinirlandirma elemani olarak
tasarimlarda kullanimi uygun bitkilerdendir. Fonksiyonel ve estetik olarak kullanilabilecek bitki
tiirlerinden birisi Vitis vinifera dir. Iklim 6zelliklerine uygun, ekolojik degeri yiiksek, golgeleme elemant
ve meyvesinden yararlanabilmek 6zelligi nedeni ile peyzaj tasarimlarinda tercih edilebilir. Calismanin
amaci, peyzaj tasarim alanlarinda Vitis vinifera bitkisinin kullanim alanlarinin belirlenmesi, 6rneklerin
irdelenmesi, Onerilerin  gelistirilmesi, geleneksel  kullanimimin  siirekliliginin ~ saglanmasi
amaglanmaktadir. Vitis vivifera’nin peyzaj tasariminda kullanim alanlarinin modellemelerle gostermek,
SWOT analizi ile degerlendirmeler yapilarak oneriler gelistirilmesi hedeflenmektedir.

Anahtar kelimeler: Vitis vinifera, Sarilic1 bitki, Peyzaj Tasarimi, Bitkisel Tasarim

ABSTRACT

In our world where global warming is increasing, the possibilities of using natural plant species in the
landscape are increasing. It is preferred in landscape designs because natural plant species require less
maintenance and develop faster. Plant species to be used in landscape design studies are important
materials in creating different compositions in different areas. It is necessary to know the functional
properties of trees and shrubs, whether it is the use of wrapping and groundcover plant species. Shade
elements are needed especially in regions such as Nigde where the continental climate is dominant and
the summers are hot and dry. It is one of the suitable plants to be used in pergolas and designs as a
limiting element. One of the plant species that can be used functionally and aesthetically is Vitis vinifera.
It can be preferred in landscape designs because it is suitable for climatic characteristics, has high
ecological value, and can benefit from its shading element and fruit. The aim of the study is to determine
the usage areas of the Vitis vinifera plant in landscape design areas, to examine the examples, to develop
suggestions, and to ensure the continuity of its traditional use. It is aimed to show the usage areas of
Vitis vivifera in landscape design with models and to develop suggestions by making evaluations with
SWOT analysis.

Keywords: Vitis vinifera, Clinging plant, Landscape Design, Plant Design
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OZET

Bu caligmada kiime degerli nétrosofik dortlii kiimeler iizerine ndtrosofik tiglii normlu uzaylar tanimlandi
ve temel Ozellikleri verildi. Boylece, kiime degerli notrosofik dortli kiimelerin ve nétrosofik tiglii
normlu uzaylarin birlikte kullanildig1 yeni bir yapi elde edildi. Ayrica hem ndtrosofik dortlii yapilar i¢in
hem de nétrosofik iiglii yapilar i¢in yeni 6zellikler elde edildi ve yeni sonuglara ulasildi. Bu yap1
sayesinde kiime cebiri nétrosofik ii¢clii normlu uzaylarda kullanildi. Bu yapidan faydalanilarak
noétrosofik ticlii Banach uzaylari, i¢ ¢arpim uzaylari1 nétrosofik dortlii kiimeler iizerinde aciklanabilir.

Anahtar kelimeler: Notrosofik Uclii Kiimeler, Nétrosofik Dértlii Kiimeler, Kiime Degerli Notrosofik
Dértlii Sayilar, Nétrosofik Uglii Normlu Uzaylar

ABSTRACT

In this study, neutrosophic triplet normed spaces are defined on set valued neutrosophic quadruple set
and their basic properties are given. Thus, a new structure was obtained, in which set valued
neutrosophic quadruple set and neutrosophic triplet normed spaces are used together. In addition, new
properties were obtained for both neutrosophic quadruple structures and neutrosophic triplet structures,
and new results were obtained. Thanks to this structure, set algebra is used in neutrophic triplet normed
spaces. Benefiting from this structure, neutrosophic triplet Banach spaces and inner product spaces can
be explained on neutrosophic quadruple sets.

Keywords: Neutrosophic Triplet Sets, Neutrosophic Quadruple Sets, Set Valued Neutrosophic
Quadruple Numbers, Neutrosophic Triplet Normed Spaces

GIRIS
1998 yilinda Florentin Smarandache notrosofik mantik ve ndtrosofik kiime kavramindan meydana gelen
notrosofik teoriyi [1] tanimladi. Notrosofik kiime teorisindeki her bir eleman tyelik fonksiyonu T,

belirsizlik fonksiyonu I ve iiye olmama fonksiyonu F tarafindan olusmaktadir. Ayrica bir nétrosofik say1
ya da bir nétrosofik deger (T, I, F) seklinde gosterilir.

Notrosofik tiglii kiimeler ve nétrosofik tiglii gruplar [2] 2016 yilinda Smarandache ve Ali tarafindan ele
alind1. Bir kiimenin nétrosofik ii¢lii kiime olabilmesi i¢in bu kiimedeki her bir “a” elemaninin bir etkisiz
elemant ve bir ters elemani olmalidir. Buradaki etkisiz eleman klasik gruptaki gibi biitiin elemanlar igin
sadece bir tane olmak zorunda degildir. Ayrica bir notrosofik iiclii a elemani1 < a, etkisiz(a), ters(a)>
seklide gosterilir. Bundan dolay1 nétrosofideki bu yeni yap1 klasik kiime ve klasik gruptan farklidir.
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Ayrica Sahin ve Kargin 2017 yilinda nétrosofik ii¢lii normlu uzaylari ve nétrosofik iiclii metrik uzaylari
[3] tanimladi.

Smarandache, 2015'te noétrosofik dortlii kiime ve sayilari [4] elde etti. Notrosofik dortli kiime,
notrosofik kiimelerde oldugu gibi T, I ve F bilesenlerine sahipken; nétrosofik kiimelerin aksine, bilinen
kisma ve bilinmeyen kisma sahiptir.

Sahin ve Kargin 2019 yilinda kiime degerli notrosofik dortli sayilart [5] tamimladi. Kiime degerli
notrosofik dortlii sayilarda nétrosofik dortlii sayilardan farkli olarak a, b, ¢, d reel veya kompleks sayilar
yerine birer kiime almaktadir. Yani bir X kiimesi iizerindeki bir kiime degerli ndtrosofik dortlii say1 (A,
BT, CI, DF) seklindedir (A, B, C, D € P(X)). Boylece ndtrosofik dortlii yapilar uygulama alaninda da
kullanilabilir hale gelmislerdir. Ayrica, Sahin ve Kargin 2020 yilinda kiime degerli notrosofik dortlii
sayilar iizerine notrosofik ti¢lii metrik uzaylari [6] tanimladi.

Bu ¢alismanin On Bilgiler Béliimiinde, calismada kullanilacak temel tanim ve dzelliklere yer verildi.
Arastirma ve Bulgular kiime degerli nétrosofik dortlii kiimeler iizerine ndtrosofik ti¢lii normlu uzaylar
tanimlandi ve temel 6zellikleri verildi. Boylece, kiime degerli ntrosofik dortlii kiimelerin ve nétrosofik
ticlii normlu uzaylarin birlikte kullanildigi yeni bir yapi elde edildi. Ayrica hem nétrosofik dortlii yapilar
icin hem de notrosofik iiclii yapilar i¢in yeni 6zellikler elde edildi ve yeni sonuglara ulasildi. Bu yap1
sayesinde kiime cebiri ndtrosofik ii¢lii normlu uzaylarda kullanildi Sonug¢ Boéliimiinde ise ¢alismada elde
edilen sonuglar ve gelecek calismalar i¢in Oneriler verildi.

ON BILGILER

Tamim 2.1: [2] A # @ bir kiime ve * bir ikili islem olsun. A kiimesi asagidaki sartlar1 sagliyorsa (A, *)
kiimesi bir nétrosofik {i¢lii kiimedir.

a) vV aeEAigin,

a*etkisiz(a)= etkisiz(a)* a=a

olacak sekilde bir etkisiz(a) elemani vardir.

b) V a € A igin,

a*ters(a) = ters(a)* a = etkisiz(a)

olacak sekilde bir ters(a) eleman1 vardir.

Burada, a € A nétrosofik tigliisii (a, etkisiz(a), ters(a)) seklindedir.

Burada, etkisiz(a) klasik cebirdeki etkisiz (birim) elemandan farkli olmalidir.

Tamim 2.2: [2] (A, *) bir notrosofik ti¢lii kiime olsun. (A, *) kiimesi asagidaki sartlar1 saglarsa (A, *)
bir notrosofik ti¢li gruptur.

a) Her a, b € A igin a*b € A.
b) Her a, b, ¢ € A i¢in (a*b)*c = a*(b*c).

Tanim 2.3: [7] (A, *, #) kiimesi * ve # islemlerine gore bir nétrosofik tiglii kiime olsun. (A,*, #) kiimesi
asagidaki sartlari saglarsa bir notrosofik ii¢lii cisimdir.

a) (A,*) bir degismeli ndtrosofik ti¢li grup.
b) (A, #) bir nétrosofik ti¢li grup.
) Her a, b, ¢ € A igin a#(b*c)= (a#b)*(a#c) ve (a*b)#c = (a#b)*(a#c).

Tanim 2.4: [3] (A,*q, #1) bir notrosofik ti¢lii cisim, (B, *,, #,) kiimesi *,, #, ikili islemlerine gore bir
notrosofik ticlii kiime olsun. Asagidaki sartlart saglarsa (B,*,, #5); (A,*,, #;) notrosofik ti¢lii cisim
tizerine bir notrosofik ii¢lii vektor uzaydir.

Vab ceBveeg o€ Aigin,
a)ax,beVve att, eV,
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b) (a*;b) *,¢ = ax; (b*,C);

C) ax,b = bx*,a;

d) (axzb) #;€ = (a#,€) *,(b#;¢);

e) (€ *1 0) #,a = (e#,2) *1(0#,2);

f) (e#,0) #,a=¢ #,(c#,a);

g) V m € B i¢in a#,etKisiz(g) = etkisiz(g) #,a = a olacak sekilde en az bir € € A vardir.
Ayrica a), b) ve ¢) sartlar1 (B, *,) nin bir degismeli notrosofik tiglii grup oldugunu gosterir.
Tamim 2.5: [4] Bir nétrosofik dortlii say1

(a1, a5 T, asl, a4F)

seklinde gosterilir. Burada; T, | ve F bilesenleri nétrosofik mantiktaki dogruluk, belirsizlik ve yanliglik
fonksiyonlaridir. Bunun yani sira a4, a,, az, a; € Rveyaaq, a,, az, a, € C.

Ayrica, bir nétrosofik dortlii kiime
NDK = {(a;, a,T, azl, a4F): a1, a5, az, a, € Rveyaay, a,, az, a, € C}

seklinde gosterilir. Burada, (a,, a, T, asl, a,F); bir sayiy1, fikri, objeyi vb. temsil eder. “a;” bilinen
kisim ve (a, T, azl, a4F) ise bilinmeyen kisim olarak adlandirilir.

Bundan dolay1 ndtrosofik dortlii kiimeler nétrosofik kiimelerden daha genel bir yapiya sahiptir.

Tanmm 2.6: [5] N bir kiime ve P(N), N kiimesinin kuvvet kiimesi olsun. Bir kiime degerli notrosofik
dortlii say1

(Aq, A,T, Azl ALF)
seklinde gosterilir.

Burada; T, I ve F bilesenleri notrosofik mantiktaki dogruluk, belirsizlik ve yanhslik fonksiyonlaridir.
Bunun yani sira A, A,, Az, A4 € P(N).

Ayrica, bir kiime degerli notrosofik dortlii kiime

KDNK = {(A, AT, Azl, A4F): Ay, Ay, Az, AL € P(N)}

seklinde gosterilir.

Burada, A, bilinen kisim ve (A, T, Asl, A4F) bilinmeyen kisim olarak adlandirilir.

Tamm 2.7: [5] A = (A4, A,T, Asl, A4F) ve B = (B4, B,T, B;sl, B,F) iki kiime degerli n6trosofik dortlii
say1 olsun. U, N, \, A’ islemleri asagidaki gibi tanimlanir.

i)AUB=(A; UBy, (A, UB,)T, (A3 UB3)I, (A, UB,)F)
ii) AnNB=(A; NBy, (A, N B,)T, (A3 N B3)l, (A, N B,)F)
i) A\B=(A;\ By, (A2 \ By)T, (A3 \ B3)l, (A \ By)F)
iv) A’ = (A1, A, T, A5l A'4F)

Tamm 2.8: [3] (A,*) bir nétrosofik iiglii kiime olsun. d,;:AxA — R*U{0} fonksiyonu asagidaki sartlari
saglarsa d,,; fonksiyonu bir notrosofik iiglii metriktir.

Va, b, c€Aigin,

a)a*b € A;

b)a=bise dy;(a b) =0;

€) dni(a, b) = dpa(b, a);

d) Herhangi bir a, b € A eleman ¢ifti i¢in
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dpi(a, b) < dp;(a, b*etkisiz(c))
olacak sekilde en az bir a € A elemani var ise
dng(a, b*etkisiz(c)) < dpy(a, b)+ dyu(b, ).
Burada, ((A,*), dy,); bir nétrosofik tiglii metrik uzaydir.
Tamim 2.9: [6] N = {(N1,N2T,N3I,N4F): N1,N2,N3,N4 € P(N)}
bir kiime degerli notrosofik dortlii kiime, (N, *) bir nétrosofik tiglii kiime ve
dN: NxN - R* U {0}
bir fonksiyon olsun. Eger dN, bir notrosofik ti¢lii metrik ise; ((N,*), dN), bir kiime degerli ntrosofik
kiime lizerine notrosofik iiglii metrik uzay olarak adlandirilir.

Tamm 2.10: [3] (V,*,, #,), (F,*1, #;) ndtrosofik {i¢lii cisim tizerinde bir nétrosofik {iglii vektor uzayi
olsun. || . |[ni: V— R*U{0} fonksiyonu asagidaki kosullar1 saglarsa, || . ||ni bir nétrosofik ti¢lii normdur.

Burada

f:FXV — R* U {0}

olacak sekilde

f(a, n) = f(a, ters(n)),

n = etkisiz(n) ise f(a, n) =0

sartlarin1 saglayan bir fonksiyon olsun.

Her n, m € V ve € F i¢in

i) n = etkisiz(n) ise Inly; =0

i) 1B# 1l = (B, n).Inly;

iii) Iters(n)lhs = Inlyg

iv) Her bir n, m € V eleman ¢ifti i¢in
In*;mlpg < In*, Mx,etkisiz(s)l

olacak sekilde en az bir s € V elemani varsa
In*,m#,etkisiz(s)lng < Inlng + Imlyg.

Ayrica, (V, *5, #5), I.lyg) uzay: bir nétrosofik iiclii normlu uzay olarak adlandirilir.

Tanmm 2.11: [3] N = {n, m} ve P(N) = {@, {n}, {m}, {n, m}}, N kiimesinin kuvvet kiimesi olsun. M, S
€ P(N) olmak iizere

S\M, s(M)<s(S)SoM A M'=Sise
M\S, s(M)>s(S) MDS AS'=M ise
M*S = M\S)/, s(M)>s(S) MoS A S'#M ise
(S\M)’, s(M)<s(S) SODM A M'= S ise
L N, s(M)=s(S) M#S ise
o, M=S ise

Islemine goére (P(N), *) bir nétrosofik iiglii kiimedir.

ARASTIRMA VE BULGULAR

1. Kiime Degerli Notrosofik Dortlii Sayilar Uzerine Nétrosofik Uclii Normlu Uzaylar
Tamm 3.1:

N bostan farkli bir kiime;

V = {(V1,V2T,V3],V4F): V1,V2,V3,V4 € P(N)}
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ve
F = {(F1,F2T, F3I,F4F): F1,F2,F3,F4 € P(N)}

birer kiime degerli notrosofik dortlii kiime; (V,*,, #,), (F,*;, #,) nétrosofik {i¢lii cisim tizerinde bir
notrosofik tiglii vektdr uzayi olsun. || .|| : V — R'U{0} fonksiyonu bir nétrosofik ti¢lii norm ise
((V, x5, #5), Llhg) uzayma kiime degerli nétrosofik dortlii kiime {izerinde nétrosofik {iglii normlu uzay
denir.

Ornek 3.2: N bostan farkli sonlu bir kiime,

V = {(V1,V2T,V3L,V4F): V1,V2,V3,V4 € P(N)}

bir kiime degerli notrosofik dortlii kiime,

sA(V) = (V1) + s(V2) + s(V3) + s(V4) olsun. (s(V1), V1 kiimesinin eleman sayisini verir.)
M, S € V olmak iizere

S\M, s(M)<s(S)So>MAM'=Sise
M\S, s(M)>s(S) MoS AS'=M ise
M\S)/, s(M)>s(S) MoS A S'#M ise
(S\M)’, s(M)<s(S) SOM A M'= S ise
N4, s(M)=s(S) A M=S ise
94, M=S ise

M*S=

olacak sekilde * islemine gore ve

_ M uUS, M,Se V\N ise
Mo S = { @d, M=Ndveya S=Nd ise

olacak sekilde o islemine gore (V, *, o) bir nétrosofik ii¢lii vektor uzay ve ayn1 zamanda bir ndtrosofik
ticlii cisimdir.

Burada,

94= {(@, 0T, 0L OF): € P(N)}

Nd= {(N,NT,NI,NF): N € P(N)}

seklindedir. Ayrica, kiime degerli nétrosofik kiimeler i¢in yapilan iglemler Tanim 2.7 de verilmistir.

Ayrica,

f:VXV — R*"uU {0}

fonksiyonu

f(M, S) = {Sd(M 6 S)/sU(S), S * Bise
0. S =0 ise

seklindedir. Boylece,
Ilhi: P(N) —> R*U{0}
IVl = s4(V)
bir kiime degerli ndtrosofik dortlii kiime tizerinde nétrosofik {iglii normdur.

Tamim 3.3: [14] V bir kiime degerli n6trosofik dortlii kiime, ((V, *,, #5,), I.I,) kiime degerli notrosofik
dortli kiime tizerinde bir nétrosofik tiglii normlu uzay olsun.

dpg: Vx V— RTU{0}
olmak tiizere
dpi (K, L) = IK*,ters(L)lng

seklinde tanimlanan nétrosofik ti¢li metrige ((V, *,, #5,), l.l) kiime degerli notrosofik dortli kiime
tizerinde notrosofik {iglii normlu uzay tarafindan indirgenmis nétrosofik {iglii metrik denir.
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Sonu¢ 3.4: Tanim 3.3 den dolay1 her kiime degerli notrosofik dortlii kiime tizerinde nétrosofik tiglii
normlu uzay ayni zamanda bir kiime degerli notrosofik dortlii kiime iizerinde nétrosofik {i¢lii metrik
uzaydir. Ancak bunun tersi her zaman dogru degildir.

Ornek 3.5 I.I,a, Ornek 3.2 deki ndtrosofik ticlii norm olmak tizere
d,; (K, L) = IK*,ters(L)lg = s4(Kx,ters(L))

bir kiime degerli notrosofik dortlii kiime iizerinde nétrosofik {i¢lii normlu uzay tarafindan indirgenmis
noétrosofik ticlii metriktir.

SONUC

Bu ¢aligsmada kiime degerli notrosofik dortlii kiimeler {izerine ndtrosofik iiglii normlu uzaylar tanimlandi
ve temel Ozellikleri verildi. Boylece, kiime degerli ndtrosofik dortlii kiimelerin ve nédtrosofik tglii
normlu uzaylarin birlikte kullanildig1 yeni bir yapi elde edildi. Ayrica hem nétrosofik dortlii yapilar i¢in
hem de nétrosofik {iglii yapilar i¢in yeni &zellikler elde edildi ve yeni sonuglara ulasildi. Bu yapi
sayesinde kiime cebiri, notrosofik {iglii normlu uzaylarda kullanildi. Bu yapidan faydalanilarak
nétrosofik ticlii Banach uzaylari, i¢ garpim uzaylart nétrosofik dortlii kiimeler iizerinde tanimlanabilir.
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EDIBLE BANANA VACCINE AGAINST CHOLERA

R. SARAVANAN

Dr., Professor, Faculty of Pharmacy, Bharath Institute of Higher Education and Research, Chennai,
India 600 073.

Plant biotechnology was promoted to express the foreign antigen in plant tissues as edible vaccine.
Vaccination was the best known and most successful application of immunological principles to human
health.

In this present study CT-B antigen was prepared from Vibrio cholera (MTCC 3904). The size of the
CT-B antigen (11.6 kDa) was confirmed by 12% SDS-PAGE. Then CT-B was eluted from SDS-PAGE
and then used for vector construction. The CT-B cassette was digested with both Bam H1 and EcoR1
then recovered in pPBLUESCRIPT SK+. The cassette was then excised and sub cloned gene between the
Bam H1 and EcoR1 sites of pPGEM-T to create a clone contains the CT-B sequence. The expression of
CT-B antigen was confirmed by amplification of product by PCR. The triparental matting
transformation experiment confirms the transfer of CT-B in Agrobacterium tumefaciens (LBA 4404)
strain. The transformants containing CT-B antigen was used to confirm the expression of CT-B in the 3
month old callus culture of banana by microinjection.

After 4 months 5 mm size of callus segment were segregated from the mother culture and homogenized.
The CT-B expressed product was prepared from homogenized mixer. The presence of CT-B expression
in Banana culture was confirmed by western blot analysis. The result revealed the presence of 11.6 kDa
CT-B antigen in constructed plasmid and experimentally confirmed. The transformed gene expression
was used for the edible vaccine preparation in Banana Callus.

Keywords: CT B, Banana, Transgenic plant, Plasmid, Vector
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BUBONIC PLAGU(BLACK DEAD)
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Dr., Faculty Of Pharmacy, Bharath Institute Of Higher Educational And Research

ABSTRACT

Bubonic plague is one of three types of plague caused by the bacterium Yersinia Pestis. One to seven
days after exposure to the bacteria, flu-like symptoms develop. These symptoms include fever,
headaches, and vomiting as well as swollen and painful lymph nodes. The dark discoloration of skin, is
another symptom. Occasionally, swollen lymph nodes, known as “buboes”, may break open. The
bubonic form of plague, the bacteria enter through the skin through a flea bite and travel via the
lymphatic vessels to a lymph node, causing it to swell. Diagnosis is made by finding the bacteria in the
blood, sputum, or fluid from lymph nodes Diagnosis Laboratory testing is required in order to diagnose
and confirm plague. Ideally, confirmation is through the identification of Y. Pestis culture from a patient
sample. Confirmation of infection can be done by examining serum taken during the early and late stages
of infection. To quickly screen for the Y. Pestis antigen in patients, rapid dipstick tests have been
developed for field use. Gram-Negative Yersinia pestis bacteria. The culture was grown over a 72-hour
time period. Several classes of antibiotic are effective in treating bubonic plague. These include
aminoglycosides such as streptomycin and gentamicin, tetracyclines (especially doxycycline), and the
fluoroquinolone ciprofloxacin. Mortality associated with treated cases of bubonic plague is about 1-
15%, compared to a mortality of 40-60% in untreated cases.

Keywords: Bubonic plague, Buboes
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ANALYSIS OF ANOMALOUS NEUTRAL TRIPLE GAUGE COUPLINGS VIA Zyy
PRODUCTION AT MUON COLLIDER

Emre GURKANLI
Sinop University, Faculty of Science and Letter, Department of Physics, Sinop, Tiirkiye
ORCID ID: 0000-0002-9543-1086

ABSTRACT

The non-Abelian SU(2), x U(1)y structure of the Standard Model (SM) requires the presence of triple
and quartic interactions among the gauge bosons namely triple gauge couplings (TGC) and quartic gauge
couplings (QGC). These self-interactions play a crucial role in testing the validity of the SM and
shedding light on potential new physics beyond it. Within the framework of the SM, we can define triple
gauge boson interactions such as WWV, ZVy, and ZZV (V = y,Z). However, at the tree-level, the
couplings ZZy and Zyy vanish due to the absence of an electric charge in the Z-boson. Deviations from
the predictions of the SM in these interactions provide valuable insights into the effects originating from
physics beyond the Standard Model. The main goal of this study is to investigate these effects in a
model-independent manner using an effective theory approach. Our focus lies on the anomalous neutral
triple gauge couplings (aNTGC) involving ZZy and Zyy, which we examine through the process
pu~ut — Zyy at the center-of-mass energy Vs = 10 TeV, utilizing the capabilities of the Muon Collider.
In the final state, we consider the decay of Z-boson into charged leptons (Z — [~ [*). Here, [ has taken
for electron and muon only. Within our study, we place particular emphasis on the investigation of CP-

C Cc C . . Cgp . .
BB BW 'and —2¥ couplings, as well as CP-conserving =5 coupling. A cut-based method is

violating YRR o

applied using various kinematical objects to optimize the signals and background events. In the final
step, we analyze the data at a Confidence Level (C.L.) of 95% to obtain the sensitivities utilizing the
integrated luminosities of £;,,, = 10 ab™ for the center-of-mass energy of 10 TeV. The sensitivities on
the anomalous neutral triple gauge couplings surpass the latest experimental limits by a factor of 50-
110, and the results obtained are comparable with the findings reported in the existing phenomenological
studies within the literature.

Keywords: Electroweak Interaction, Anomalous Triple Gauge Couplings.
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A ROLE OF INSULIN IN DIABETES MELLITUS
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Dr., Professor, Faculty of Pharmacy, Bharath Institute of Higher Education and Research

ABSTRACT

Diabetes mellitus is a state of chronic hyperglycemia due to defect in insulin secretion and/or its action.
It is a class of conditions where there is an excess of blood sugar (high blood glucose). A blood sugar
level less than 140 mg/dL is normal. Polyuria, polydipsia, and polyphagia are referred to as the "three
polys," which are the primary signs and symptoms of diabetes. The pancreas produces the hormone
insulin, which facilitates the entry of food - derived glucose into our cells for energy production. High
level of insulin and deviation in blood sugar level (glucose) cause harm to the body. Insulin resistance
develops when cells eventually cease responding to all. The pancreas continues to create more insulin
in an effort to trigger cell response. Insulin stimulates the synthesis of glycogen in the liver; however,
when the liver is saturated with glycogen, an alternative pathway takes over. This involves the uptake
of additional glucose into adipose tissue, leading to the synthesis of lipoproteins. Managing the excretion
of sodium and fluid volume in the urine. In severe cases, lack of insulin and a reduced ability to use
glucose as a source of energy can lead to a reliance on fat stores as the sole source of energy. Thus,
insulin play major role in diabetic patients.

Keywords: Hyperglycemia, Insulin, Glucose
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EFFECT OF UV-B RADIATION ON Trigonella foenum-graecum PLANT
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ABSTRACT

The potential impacts of an increase in solar UV-B radiation reaching the Earth surface have been
investigated by numerous research groups during the past decades. Much of this research has focused
on the effects of plant growth and physiology under artificial UV-B irradiation supplied to plants in
growth chambers or greenhouse. UV-B radiation has been shown to cause alterations in physiological
and biochemical processes as well as in plant morphology. Trigonella foenum graecum is the medicinal
plant has got greater medicinal values and used as traditional medicine. The present study is to evaluate
the sensitivity and respond of Trigonella foenum- graecum against UV-B radiation. The response of the
above medicinal plant was enhanced under UV-B radiation over 10 days under field condition. The
period of study was carried out by using the leaves on 3", 5, 8" & 10" day. The enhanced UV-B was
30% more when compared to ambient solar radiation. On studying the various physiological functions
of the plant, the enhanced UV-B radiation has produced large impacts on chlorophyll content,
photosynthetic pigments, carotenoids, saponin glycosides, alkaloid and flavonoids content around 5 to
10% and more. The enhanced UV-B radiation has significantly increased the vegetative growth such as
leaf area (10%), shoots length (8%) and root length (12%) also. Present study proves that the UV-B
enhanced radiation brings positive changes on morphological, physiological characters and the amount
of chemical constituent( s also increased.

Keywords: UV, Radiation, Trigonella foenum- graecum, alkaloid, Flavonoids
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CALCULATION OF CH4 EMISSION RATE IN SETIF LANDFILL SITE WITH LANDGEM
MATHEMATICAL MODEL

Toumi MERIEM
University of Mostaganem Abdelhamid Ibn Badis, Mostaganem, Algeria
Abdelli Islem SAFIA
University of Mostaganem Abdelhamid lbn Badis, Mostaganem, Algeria
Addou AHMED
University of Mostaganem Abdelhamid Ibn Badis, Mostaganem, Algeria
Abdelmalek FATIHA

University of Mostaganem Abdelhamid Ibn Badis, Mostaganem, Algeria

ABSTRACT

Currently, emitted gasses from the landfills are one of significant reasons of air pollution. The reduction
and the valorization of such gasses in of great importance from hygienic and global perspectives.

The purpuse of our paper is to evaluate the quantities of biogas (methane) produced at Setif landfill
using the LandGem mathematical model. Based on the model results, the results obtained show that a
large amount of CHya is released, which contributes to global warming. This energy loss is estimated at
573398.91 kwh which can be converted into electricity and thus it will allow an autonomous landfill in
terms of electricity as an economic energy source and reduce GHGs.

Keywords: landfill, greenhouse gas, global warming, methane, LandGem.
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APPLICATION OF MESOPOROUS MATERIALS CATALYSTS FOR BIODIESEL
SYNTHESIS

Boughedir NADIA
Université de Tlemcen BP 119Laboratoire de Catalyse et Synthese en Chimie Organique, Algérie
Université de Ain t émouchent laboratoire de chimie des matériaux,; Algérie
Bailiche ZOHRA
Université de Tlemcen BP 119Laboratoire de Catalyse et Synthése en Chimie Organique, Algérie

Université de Ain t émouchent laboratoire de chimie des matériaux,; Algérie

The preparation of mesoporous materials is carried out from a micellar solution of surfactant in water
in the presence of a source of silica (TMOS). After addition of the surfactant in the water, the solution
is kept under permanent stirring at 300 rpm, the time necessary for the solubilization of the latter. The
pH of the solution is set below 1 using chloredric acid (98%). Typically, the total amount of solution
prepared is 2.13 g. The TMOS is then added drop by drop to finally reach a molar ratio (p123 / TMQOS)
of 10. The mixture is kept under constant stirring for 1 hour at 300 rpm, then it is recovered and placed
in an autoclave (20 ml) . This is placed in an oven at 80° C. to undergo a hydrothermal treatment for a
period of 24 hours. The material containing the surfactant is recovered and carried in a Soxhlet using a
cellulose cartridge. The surfactant is removed by extraction with ethanol by performing two washes for
48 hours and characterized by FTIR and different characterization methods. (1)

Second part concerns the application of this catalyst (Ag / SBA15) in the esterification of fatty acids
(biodiesel synthesis) as we use laurique acid

This is mainly used as a consistency factor to thicken your cosmetic preparations, enrich and stabilize
emulsions, harden balms, but also soaps and candles.

Keywords: Ag/SBA15. mesoporous materials; 1’estérification des acides gras
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THE TUNABLE PORE SIZE ALSO ALLOWS FOR THE POSSIBILITY OF SIZE-
SELECTIVE CATALYSIS, WHERE ONLY MOLECULES OF A CERTAIN SIZE CAN
ACCESS THE ACTIVE SITES

Boughedir NADIA

Université de Tlemcen BP 119Laboratoire de Catalyse et Synthése en Chimie Organique, Algérie
université de Ain t émouchent laboratoire de chimie; Algérie

Bailiche ZOHRA
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université de Ain t émouchent laboratoire de chimie; Algérie

Porous materials have been intensively studied with regard to technical applications as catalysts, catalyst
supports, and adsorbents. According to the IUPAC definition, porous materials are divided into three
categories: microporous (pore size 50 nm) materials .

The advantages of mesoporous materials are summarized as follows: (a) Mesoporous materials have
highly ordered and controllable size which enable the sizeselective adsorption of small molecules but
the size-exclusion of larger molecules, providing molecular weight cutoff in sample enrichment [1]

(b) Mesoporous materials have high surface areas and large pore volumes which provide sufficient
capacity for the adsorption of reactants.

(c) The framework of mesoporous materials can be various oxides, including silica, alumina, or
transition metal oxides [2]. The transition metal oxides are particularly important among non-silica
mesoporous materials because they possess d-shell electrons confined to nanosized walls, redox active
internal surfaces, and connected pore network [3].

Additionally, the mesoporous structure of SBA-15 allows for easy accessibility of reactants to the active
sites on the silver nanoparticles, further enhancing the catalytic activity. The tunable pore size also
allows for the possibility of size-selective catalysis, where only molecules of a certain size can access
the active sites.

Keywords: mesoporous materials, d-shell electrons, SBA15
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NOTRAL N-HETEROSIKLIiK KARBEN NiKEL(II) KOMPLEKSININ SENTEZI VE
SUZUKI-MIYAURA CAPRAZ KENETLENME TEPKIMELERINDE KULLANIMI

SYNTHESIS OF NEUTRAL N-HETEROCYCLIC CARBENE NICKEL(I1) COMPLEX AND
ITS USE IN SUZUKI-MIYAURA CROSS-COUPLING REACTION

Deniz DEMIR ATLI

Assoc. Prof. Dr., Manisa Celal Bayar University, Faculty of Arts and Sciences, Department of
Chemistry

ORCID ID: 0000-0001-8442-4916

OZET

N-heterosiklik karben ge¢is metal kompleksleri organometalik kimyada 6nem arz eden bilesiklerdir.
Kuvvetli metal-karbon bagi igeren bu bilesikler yiiksek kararliliga sahiptir. Ozellikle homojen katalizde
etkin katalizorler olarak kullanilan bu komplekslerin sentezi oldukea ilgi cekmektedir.

Capraz kenetlenme tepkimeleri organik kimyada en oOnemli tepkimelerden biridir. Bir
organo(pseudo)halojeniir elektrofili ile bir organometalik niikleofil arasinda gerceklesen bu tepkimeler
yeni C-C baglarin1 olusturmaktadir. Niikleofil olarak bir organobor bilesiginin kullanildigi Suzuki-
Miyaura ¢apraz kenetlenme tepkimeleri paladyum, nikel, demir, rutenyum ve rodyum gibi gegis metal
kompleksleri tarafindan etkin sekilde katalizlenmektedir.

Bu ¢alismada, bilinen 1-(2-metoksietil)benzimidazol bilesiginin 2,5-dimetilbenzil kloriir ile tepkimesi
ile elektron verici siibstitiientler igeren yeni bir benzimidazolyum tuzu hazirlanmistir. Bu tuzun
nikelosen ile tepkimesi notral N-heterosiklik karben nikel(11) kompleksini yiiksek verimle vermistir.
Sentezlenen bilesikler *H NMR, *C NMR, FT-IR spektroskopik yontemleri ve elementel analiz ile
karakterize edilmistir. Kompleksin molekiil agirhgi LC-MS/MS ile dogrulanmistir. Nikel(ll)
kompleksinin bazik ortamda bazi aril halojeniirlerin fenilboronik asit ile tepkimelerindeki katalitik
etkinligi incelenmistir ve yiiksek aktivite sonuglart elde edilmistir.

Anahtar kelimeler: N-heterosiklik karben, Nikel(Il), Suzuki-Miyaura Capraz Kenetlenme Tepkimesi

ABSTRACT

N-heterocyclic carbene transition metal complexes are important compounds in organometallic
chemistry. These compounds containing strong metal-carbon bonds have high stability. The synthesis
of these complexes, which are used as effective catalysts especially in homogeneous catalysis, is of great
interest.

Cross-coupling reactions are one of the most important reactions in organic chemistry. These reactions
between an organo(pseudo)halide electrophile and an organometallic nucleophile form new C-C bonds.
Suzuki-Miyaura cross-coupling reactions using an organoboron compound as nucleophile are efficiently
catalysed by transition metal complexes such as palladium, nickel, iron, ruthenium and rhodium.

In this study, a new benzimidazolium salt containing electron donating substituents was prepared by
reaction of the known 1-(2-methoxyethyl)benzimidazole compound with 2,5-dimethylbenzyl chloride.
The reaction of this salt with nickelocene gave neutral N-heterocyclic carbene nickel(I1) complex in
high yield. The synthesised compounds were characterised by *H NMR, *C NMR, FT-IR spectroscopic
methods and elemental analysis. The molecular weight of the complex was confirmed by LC-MS/MS.
The catalytic activity of the nickel(ll) complex in the reactions of some aryl halides with phenylboronic
acid in basic medium was investigated and high activity results were obtained.

Keywords: N-heterocyclic carbene, Nickel(Il), Suzuki-Miyaura Cross Coupling Reaction
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ENHANCED HEAT TRANSMISSION IN UNSTEADY MAGNETO-NANOLIQUID FLOW
DUE TO A NONLINEAR EXTENDING SHEET WITH CONVECTIVE BOUNDARY
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ABSTRACT

A computational analysis is performed to scrutinize the stimulus of an aligned magnetized force and
radiative flux on the unsteady magneto-flow of ZnO+H,O nanoliquid across a varied thickness
extending surface in the attendance of convective edge constraints. The prime motive of this exploration
is to confer the best thermal transfer enactment nanomodel among Maxwell and Xue nanomodels. The
arising system of PDE’s are exercised by adopting suitable similarities to attain the no-dimension ODE’s
and the solutions are attained by implementing built-in bvp5c Matlab package. The energy equation is
encompassed by Buongiorno slip mechanism, viscous dissipation, and radiative flux. Further, the flow,
thermal and concentration gradients are illustrated graphically. The major upshots imply that the
radiative flux and thermal biot number efficiently augment the Nusselt number in both situations. Also,
the energy transport rate is noticeably 4% large in the Maxwell nanomodel when equated to Xue
nanomodel.

Keywords: Maxwell/Xue nanomodel, magnetohydrodynamic, slandering extendable surface, viscous
dissipation, convective boundary conditions.
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A HIGH-FREQUENCY MODELLING OF SPIM USING FREQUENCY
EXPERIMENTAL APPROACH
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ABSTRACT

The definition of electromagnetic compatibility brings out two aspects that bring together an EMC
problem, namely the notions of immunity and emission. Immunity corresponds to the ability of
equipment to resist electromagnetic disturbances from the environment. At the same time, the equipment
can also itself generate electromagnetic disturbances to the environment, i.e. emission. To solve an
electromagnetic compatibility problem, it is important to understand the phenomena involved and to
know their orders of magnitude. Generally, it is desirable to increase the electromagnetic immunity of
the disturbing element and to reduce the amplitude of the electromagnetic noise delivered by the
disturber. When developing a system integrating both the disturbance source and the victim circuit.

The increasing interest in single-phase induction motors (SPIM) in residential and industrial
applications, particularly in variable-speed drive (ASD) systems powered by pulse-width modulated
inverters, has driven the need to develop an equivalent high-frequency (HF) model to address the critical
issue of electromagnetic interference (EMI) in such systems. This paper focuses on the development of
the HF model, specifically targeting the motor's common-mode (CM) properties. The high-frequency
model is constructed through frequency-domain analysis, utilizing experimental data obtained from a
common-mode setup. The motor impedance analysis encompasses a wide frequency range from 100 Hz
to 100 MHz. By capturing the frequency-dependent behavior of the motor, the proposed model enables
a comprehensive understanding of its CM properties in the high-frequency domain. This knowledge is
crucial for effectively managing and minimizing EMI in single-phase induction motor applications,
ensuring their reliable and optimal performance in variable-speed drive systems.

Keywords: single-phase induction motors (SPIM), high-frequency (HF), common-mode (CM),
experimental impedance measurement, Electromagnetic interference (EMI), Variable-speed drive
(ASD)
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A DFT STUDY ON LORATADINE
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ABSTRACT

The study aimeds to investigate the spectral and structural properties of loratadine which is a very
important pharmaceutical agent.The structural and spectroscopic properties such as bond length, bond
angles and FT-IR spectra have been calculated using SPARTAN’ 14 software. HF method was used with
two basis sets, 3-21G and 6-31G*. The obtained results were compared experimental values from the
literatiire.

Keywords: Loratadine; HF method; Spectral Properties; HOMO-LUMO; Molecular Structure

OZET

Anahtar kelimeler: Loratadin; HF yontemi; Spektroskopik Ozellikler; HOMO-LUMO; Molekiil
Yapisi

INTRODUCTION

Figure 1. The calculated spatial position of Loratadine molecule (H atoms were omitted for clearity)

Loratadine, marketed under the brand name Clarityne, is a second-generation antihistamine used to
alleviate symptoms associated with allergic conditions. It is widely prescribed for the treatment of
allergic rhinitis, hay fever, and urticaria. Loratadine works by blocking the action of histamine, a
chemical produced by the body during an allergic reaction[1,2].
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Key Benefits

1. Allergic Rhinitis Relief: Loratadine effectively reduces symptoms like sneezing, itching, runny nose,
and nasal congestion caused by allergic rhinitis.

2. Hay Fever Management: Clarityne helps in managing seasonal allergies commonly known as hay
fever, triggered by airborne allergens like pollen.

3. Urticaria Treatment: The drug provides relief from the symptoms of urticaria, commonly known as
hives, such as itching and skin rashes.

Safety Profile

Loratadine is generally well-tolerated, causing minimal sedation compared to first-generation
antihistamines. However, some individuals may experience mild side effects like headache, dry mouth,
or gastrointestinal disturbances[3,4].

This Study

In this study, loratadine has been investigated for its molecular structure and spectroscopic properties
via SPARTAN’14 computational chemistry software. Bond lengths, Bond angles and dihedral angles
are main elements of molecular structure of a molecule. In this study these properties were calculated
by quantum chemical methods. Also electronical structure and spectroscopic values were calculated in
the same manner. All calculations were handled via HF method with 2 basis sets: 3-21G and 6-31G*

[5].
Materials and Methods
Computational Methods

For computational analysis of the compound; HF (Hartree Fock) method was used with 3-21G and 6-
31G* basis sets. The obtained results have been tabulated and discussed under corresponding sections
in the following lines[6,7].

Calculated spectral graphics and MO (molecular Orbital) surfaces have been depicted in corresponding
figures. The calculated FT-IR wavenumbers were corrected by a scaling factor 0.962. We need a scaling
factor due to approximation method made in the chosen computational method, the treatment of electron
correlations and limitations in the employed basis sets. In fact different scaling factors should be used
for different methods and basis sets. But 0.962 is highly accepted one nearly as a common standard.

Athough in the last a few decades DFT method has dominated the computational chemistry literatiire,
still HF is one of the most used methods and mostly for comparison, is used in novel studies too[8].

Results and Discussions
Molecular Structure of the Compound

The molecular structure of any molecule can be described by bond lengths, bond angles and dihedral
(torsion) angles. For loratadine the structural properties were calculated and tabulated in the following
pages. The experimental data were borrowed from literatiire (Woolam et al.)
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Figure 2. Labeling the atoms in the molecule

Bond lengths have been tabulated in Table 1. As can be easily seen, the experimental and calculated
results are in agreement. However some deviations are inevitable. The biggest values for these
deviations are generally belong to C-H bonds with a 11% error. O-C and N-C bonds gave only 0.02%
to 0.5% error.

Table 1. Bond lengths of Loratadine Molecule

HF HF HF HF
DISTANCE | 01 | 6 ajox | EXP* | | DISTANCE | 00 o | (ot | EXP*
C20,c21 | 1387 |1386 |1376 | | H2b,C2 1.079  [1.081 | 0.990
C21,C22  |1.378 |1.380 |1382 | | H2a,C2 1.079 | 1.08L | 0.990
C11,C12 | 1509 |1.509 |1520 | | H8h,C8 1.077  [1.077 | 0.990
C12,C13 | 1543 |1534 | 1526 | | H8a,C8 1.085 | 1.089 | 0.990
C13,C14 | 1531 |1526 |1.499 | | H7a,C7 1.079 | 1.080 | 0.990
C19,C9 1500 |1.502 | 1503 | | H7b,C7 1.086  [1.088 | 0.990
C9,C10 1493|1500 | XX | |HSb,C5 1.078 | 1.079 | 0.990
C10,C11  |1392 |1.397 |1410 | | H5a,C5 1.086 | 1.088 | 0.990
C14,C15  |1.393 |1395 |1.396 | | H4b,C4 1.075 | 1.076 | 0.990
C15C16 | 1373 |1.376 | 1380 | | H4a,C4 1.084 | 1.088 | 0.990

C16,C17 1.379 1.383 1.380 H18,C18 1.070 1.074 0.950
C18,C17 1.377 1.378 1.387 H17,C17 1.070 1.073 0.950
C18,C19 1.395 1.397 1.384 H15,C15 1.072 1.075 0.950
C19,C14 1.395 1.398 1.401 H13b,C13 1.085 1.087 0.990

C19,C9 1.500 1.502 1.503 H13a,C13 1.086 1.087 0.990
Hla,Cl 1.084 1.085 0.980 H12b,C12 1.084 1.085 0.990
Hic,C1 1.082 1.084 0.980 H123,C12 1.082 1.084 0.990
H1b,C1 1.082 1.084 0.980 H20,C20 1.073 1.076 0.950

H21,C21 1.070 1.074 0.950
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| | | | |H22,c2 1070|1076 [0.950 |

The other element of the molecular structure is bond angles. The calculated and experimental bond
angles have been tabulated in Table 2.

Table 2. Bond Angles of Loratadine Molecule

HF
HF . HF HF .
ANGLE |, ; 16G* EXP ANGLE | 01 | gmige | EXP

H12b,C12,H12a | 107.72 | 106.59 | 107.10 C10,N2,C22 | 119.20 | 118.35 | 119.04
H123,C12,C11 | 109.7 | 109.57 | 107.70 H18,C18,C17 | 119.41 | 118.97 | 119.30
H12b,C12,C11 | 109.72 | 109.55 | 107.70 H18,C18,C19 | 118.56 | 118.59 | 119.30
H123,C12,C13 | 107.85 | 107.61 | 107.70 H20,C20,C11 | 120.18 | 120.21 | 119.40
H12b,C12,C13 | 109.86 | 109.82 | 107.70 H20,C20,C21 | 120.28 | 120.28 | 119.40
H2b,C2,H2a 108.42 | 107.98 | 107.90 C18,C19,C14 | 118.79 | 118.54 | 119.72
H13a,C13,H13b | 107.25 | 106.03 | 107.90 C14,C15,C16 | 121.25 |121.31 | 119.90
H13a,C13,C14 | 107.84 | 108.07 | 109.30 H15,C15,C16 | 119.25 | 119.23 | 120.00
H13a,C13,C12 | 108.32 | 108.03 | 109.30 H15,C15,C14 | 119.50 | 119.45 | 120.00
H13b,C13,C14 | 107.29 | 107.11 | 109.30 H17,C17,C16 | 120.42 | 120.71 | 120.80
H13b,C13,C12 | 107.93 | 108.01 | 109.30 H17,C17,C18 | 121.02 | 121.01 | 120.80
H1c,C1,H1b 108.62 | 108.42 | 109.50 H21,C21,C20 | 121.03 | 121.37 | 121.00
H1c,Cl,Hla 108.97 | 108.40 | 109.50 H21,C21,C22 | 120.51 | 120.62 | 121.00
H1a,C1,H1b 108.99 | 108.41 | 109.50 C11,C20,C21 | 11954 | 1195 121.14
H1b,C1,Hlc 108.62 | 108.42 | 109.50 C19,C18,C17 | 122.02 | 122.43 | 121.32

N1,C8,C7 109.64 | 110.59 | 110.63 C15,C16,C17 | 120.6 120.64 | 121.62
C12,C13,C14 117.77 | 118.89 | 111.78 N2,C10,C11 | 12246 | 123.28 | 122.01
01,C2,C1 105.86 | 107.23 | 112.10 C18,C19,C9 | 117.77 |118.06 | 122.14
N1,C3,01 112,52 | 112.68 | 112.90 N2,C22,C21 | 122.32 | 123.39 | 122.95
C8,N1,C4 116.13 | 115.64 | 114.20 02,C3,01 121.86 | 122.72 | 124.80
C3,01,C2 117.43 | 116.80 | 114.90 C10,C11,C12 | 118.69 | 119.13 | 126.43

C12,C11,C20 123.3 | 123.38 | 116.67 H4a,C4,H4b | 109.47 | 108.10 XX
C10,C11,C20 118.01 | 117.48 | 116.90 H8a,C8,H8b | 109.29 | 107.98 XX
C9,C19,C14 123.35 | 123.29 | 118.10 H7a,C7,H7b | 108.61 | 107.37 XX
C11,C12,C13 111.89 | 113.45 | 118.28 H4b,C5H4a | 109.28 | 108.00 XX
C16,C17,C18 118.55 | 118.27 | 118.43 H4b,C4,H4a | 109.47 | 108.10 XX
H22,C22,C21 121.14 | 120.58 | 118.50 N1,C4,C5 109.54 | 110.51 XX
H22,C22,N2 116.54 | 116.03 | 118.50 N1,C3,02 125.61 | 124.60 XX
Cl1,C16,C17 119.76 | 119.72 | 119.18
Cl1,C16,C15 119.64 | 119.64 | 119.19
From table 2. it iseasily noticed that, the experimental results and the calculated values are in agreement.
The biggest deviations come from OCC bonds and some CCC bonds. For example C10,C11,C12 bond’s
calculated angle is 118.7° and 119.1° but corresponding experimental value is 126.4. However the

closest value comes from C16,C17,C18: Both calculated values and experimental one are about 118° .
Possibly this error margin is due to the positions of the atoms.

A molecule mostly can be described only by bond lengths and bond angles. In the first sight this can be
enough. But in a detailed structural analysis needs to handle torsions. In a big molecule with more than
20-30 C atoms on sceleton, the torsions gain importance. Generally phenyl groups and some small cyclic
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portions of the molecule can be spatial. But even in this situation, molecule exhibits torsions on itself.
In table 3, the dihedral angles have been tabulated.

As seen again the experimental and calculated values are in agreement.

Table 3. Dihedra Angles of Loratadine Molecule

DIHEDRAL | HF HFE | Cyox DIHEDRAL HF HE | Cyps
ANGLE | 3-21G | 6-31G* ANGLE 3-21G | 6-31G*

C1,C2,01,C3 | 179.33| 179.69 XX | | C7,C6,C9,C10 17731 | 17636 | 175.10
N1,C3,01,C2 | -179.33 | 178.78 | 179.30 | | (C6,C9,C19,C14 122,92 | 12230 | -113.40
02,C3,01,C2 070 -0.39| -040| |C6,C9,C10C11 | -109.29 | -109.28 | 130.40
02,C3,N1,C4 | 178.35 | -172.88 | 179.60 | | C9,C19,C14,C13 029 | -0.90 1.20
02,C3,N1,C8 1.22| -612| -1.10| |C9,C10,C11,Cl12 1.78 1.67 | -4.20
O1,C3N1,C4 | -161| 7.97| -010| |C9,C19,C18,C17 | -178.92 | -178.66 | 177.17
O1,C3,N1,C8 | -178.74 | 17472 | 179.20 | |C13,C14,C15C16 | 178.35| 178,60 | -178.56
C3,N1,C8,C7 | 12170 | 137.62 | -121.30 | |C19,C14,C15C16 | -068| -0.81 0.30
C3,N1,C4,C5 | -120.46 | -137.70 | 122.70 | |Cl1,C16,C15,C14 | 179.85| 179.93| 179.89
N1,C4,C5,C6 | -5555| -54.11| 52.80| |C16,C17,C18,C19 0.77 0.73 0.50
C4,C5C6,C7 | 5858 | 5542 | -53.60| |C9,C10,C11,C20 | -178.16 | -178.23 | 176.45
C5,C6,C7,C8 | -57.88| -5499| 5510| |C12,C11,CI0N2 | -178.80 | 179.97 | 179.48
C8,C7,C6,C9 | 12089 | 12532 XX | |C10,C11,C20,C21 |  -0.35 012 -0.20
C4,C5,C6,C9 | -120.21 | -124.88 | 127.00 | | C11,C10,N2,C22 120 |  -0.10 0.20
C5C6,C9,C10 | -407| -329| -550| |CI1,C16,C15H15 032 | -0.26 XX
C5,C6,C9,C19 | 17514 | 177.20 | 176.89 | | CI1,C16,C17,H17 0.77 0.70 XX
C7,C6,C9,C19 | -348| -3.14 XX | | H20,C20,C21,H21 | 064 | -0.39 XX

The molecule, according to table can be seen as planar, but in the most crtical part it deviates from the
planarity: The ring of N1 and C4-C8 is the most dynamic part of the molecule and the biggest
deviations ocur in this part with 50-55°. And as seen from figiire 1. the molecule gains a saddle shape
between C10,C11 and C14-C19.

Electronic and Spectral Properties

Electronic and spectral properties were calculated in each method. HOMO and LUMO molecular
orbital surfaces were calculated and depicted in Figure 3. Their energy values also were tabulated in
Table 4. In addition an ESPMap (electrostatic potential map) was calculated and presented in figiire 4.

Table 4. Energie values of theMO’s in Loratadine.

MO n | 321G | 6-31G*
+1 330| 320

LUMO
0 300 3.0
0 870 | -850
1 920 |  -9.00
2 950 | -9.20

HoMO | -3 -9.80 | -9.80
4 -10.30 | -10.20
5 -10.70 | -10.60
6 -10.90 | -11.10
7 -11.50 | -11.80
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-8 -12.00 | -12.20
-9 -12.30 | -12.30
-10 -12.30
Table 5. Electron transition energie values of theMO’s in Loratadine
) - — AE(eV) Amax
)] : o ©) +
T g S S ©)]
= o) ) 2
i ®) I T ) AE1 AE2 AE3 Calc.Vac.
S T 2
HF 3-21G -9.20 | -8.70 3.00| 330| 1220 | 11.70| 12.00 | 101.623 | 105.966 | 103.317
HF 6-31G* -9.00 | -8.50 300| 320 | 12.00| 1150 | 11.70 | 103.317 | 107.809 | 105.966
1 LUMO+1
—LUMO
A
AE;
AE;
AE,
HOMO

HOMO-1

Figure 3. Electron transitions in the molecule
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Figure 4. ESPMap of the molecule according to both methods

An ESPMap is visualization tool that is used to represent the electrostatic potential of a molecule. It
provides valueble information about the distribution of the positive and negative charges within the
molecule, which can help to understand various aspects of its chemical properties. ESPMaps help
chemists and researchers gain a visual understanding of the charge distribution[9].

Also Mulliken charge distribution is shown as graphics in Figure 5. As it is seen from the graphics
All H atoms are positively charged.

The H atoms with the highest + charges are H8b and H4a, because of the N atom in their
neighbourhood.

Interestingly in this molecule almost all of the C atoms have negative charges. The highest
negative charge on a C atom belongs to the C1

Only C3, C6, C10 and C22 have positive charges. The highest + charge belongs to C3 due to

its neighbourhood with 2 O and 1 N atoms.
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Figure 5. ESPMap of the molecule according to both methods
FT-IR Spectra

The calculated FT-IR spectra were depicted in the figiire 6. Some important peaks can be interpreted
briefly as [10]:

1. 3225 cm™: This peak is typically associated with the stretching vibration of the N-H bond in an
amine group. In loratadine, this peak could be attributed to the N-H stretch in the piperidine ring.

2. 1863 cm™: This peak could correspond to a carbonyl (C=0) stretching vibration. Loratadine has
a carbonyl group in its structure, which could be responsible for this peak.

3. 1602 cm™: This peak is likely due to a C=C stretching vibration in the aromatic ring of
loratadine. It's common for aromatic rings to exhibit peaks in this range.

4, 1377 cm™: This peak could indicate a bending vibration, possibly involving C-H bonds. It could
be related to the bending of the aromatic ring's C-H bonds.

5. 1262 cm’®: This peak might be related to C-N stretching vibrations, which could be attributed

to the C-N bond in the piperidine ring.
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6. 1090 cm”-1: This peak could be associated with C-O stretching vibrations, which could arise
from the ether linkage or other oxygen-containing functional groups present in loratadine.
3500 3000 2500 2000 1500 1000 B
V \ |4 Vi | \ | \> |
3225 |\ 1262
[ | 1090
. \ [
‘ 1602 4377
1863 —
6-31G* Wi NV
V || YERN 1096
Iy |
1214 | IR 1277
|
.
‘ \ 1373
1619
1042
Loratadine

Figure 6. Experimental and calculated FT-IR Spectra of the molecule
CONCLUSION

In conclusion, this comprehensive study delved into the intricate molecular world of loratadine,
shedding light on its structural intricacies, electronic behavior, and vibrational characteristics through
the application of advanced analytical techniques. The elucidation of loratadine's molecular structure
provided valuable insights into its arrangement of atoms and bonds, enhancing our understanding of its
chemical properties. By delving into its electronic structure, we gained a deeper comprehension of the
distribution of electrons and the interactions that govern its reactivity. Furthermore, the FT-IR
spectroscopic analysis offered a detailed fingerprint of the molecule's vibrational modes, unveiling the
presence of various functional groups and highlighting their participation in molecular vibrations. This
collective exploration not only advances our knowledge of loratadine but also lays the foundation for
further research, potentially inspiring new avenues for drug design and development. As science
continues to evolve, the integration of diverse analytical approaches promises to unravel even more
secrets of complex molecules like loratadine, propelling us toward a more profound grasp of the
molecular world and its implications for diverse fields, from pharmacology to materials science.
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OZET

Kiiresel 1sinma kaynakli ¢evreye verilen zararin minimuma indirilmesi “yesil kimyanin” asil amacidir.
Karbon ayak izini azaltmak amaciyla petrokimya tiirevli, geleneksel ylizey aktif maddelerin yerine,
yenilenebilen, biyobozunur, diisiik toksisiteli yiizey aktif maddelerin sentezlenmesi gerekmektedir.
Biyostirfaktanlar, yenilenebilir kaynaklardan elde edilmeleri, diisiik toksisiteye sahip olmalar1 ya da
toksik olmamalari, biyolojik olarak parcalanabilir olmalar1 gibi 6zellikleri sayesinde daha avantajli
kullanim alanlarina sahiptir. Diinya ¢apinda mikroorganizmalar tarafindan sentezlenen biyosiirfaktan
calismalar son yillarda ivme kazanmistir. Ulkemiz acisindan da disa bagimhiligin azaltilmasi igin bu
projeler lizerine agirlik verilmesi olduk¢a elzemdir. Bu amagla firma kiiltiir koleksiyonunda yer alan
mikroorganizmalar arasinda biyosiirfaktan {iiretimi yapabilen tiirler belirlenmistir. Belirlenen
mikroorganizmalarin ~ biyosurfaktan iiretme potansiyelleri  kalitatif  yoOntemlerle ortaya
koyulmustur. Amonyagi nitrite dontistiiren Nitrosomonas ve basta laktoz olmak tizere diger sekerleri
laktik aside doniistiiren Lactobacillus mikroorganizmalarinin biyosurfaktan iiretimi bakimindan pozitif
oldugu bilindigi i¢in ¢alismalarda bu mikroorganizmalar kullanilmistir. Bu amagla hazirlanan MSM
(minimum salt medium) ve Muller Hinton ortamlarina inokiilasyon yapilmis, 5 giin boyunca 35°C’de
inkiibasyona birakilmistir. inkiibasyon sonunda elde edilen siipernatant ile siirfaktan aktivitesi
degerlendirilmistir. Emiilsifikasyon kapasitesinin incelenmesi amaciyla kerosen ile muamele edilerek
oda kosullarinda bekletilmistir. Inkiibasyon sonunda tiiplerdeki ara fazlar lgiilerek emiilsifikasyon
kapasiteleri degerlendirilmistir. Elde edilen ara faz yiiksekligi emiilsifikasyon kapasitesi hakkinda
bizlere bilgi vermektedir. E»4 testine gore; Laktobakter igin Mueller-Hinton ortam i¢in 6,5; MSM ortam
icin 5; Nitrobakter icin Mueller-Hinton ve MSM ortam i¢in 12 olarak emiilsifikasyon degerleri
hesaplanmistir. Biyosiirfaktan etkinligi ayrica yag yayma denemesi ile ortaya koyulmustur. Yag yayma
denemelerinde nitro ve lakto bakterilerin MSM ortaminda en iyi siirfaktan etkinligini gosterdigi
gozlenmistir. Daha saf biyosurfaktan elde edebilmek amaciyla inkiibasyonu tamamlanan besiyerleri
filtrasyon isleminden sonra asit ile muamele edilmis ve notlirlestirme isleminden sonra kurutulmustur.
Anyonik, noniyonik ve katyonik siirfaktan analizleri gergeklestirilerek mevcut {rlinler igerisinde
kullanilma potansiyelleri aragtirilacaktir.

Anahtar kelimeler: Biyosiirfaktan, Lactobacillus, Nitrosomonas, Anyonik, Katyonik, Noniyonik
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ABSTRACT

Minimizing the damage to the environment caused by global warming is the main purpose of "green
chemistry”. In order to reduce the carbon footprint, it is necessary to synthesize renewable,
biodegradable, low-toxicity surfactants instead of traditional petrochemical-derived surfactants.
Biosurfactants have more advantageous usage areas thanks to their features such as being obtained from
renewable resources, having low toxicity or being non-toxic, and being biodegradable. Studies of
biosurfactants synthesized by microorganisms worldwide have gained momentum in recent years. For
our country, it is essential to focus on these projects in order to reduce foreign dependency. For this
purpose, the species that can produce biosurfactants were determined among the microorganisms in the
company's culture collection. The potential of the determined microorganisms to produce biosurfactants
was demonstrated by qualitative methods. Nitrosomonas, which converts ammonia to nitrite, and
Lactobacillus, which converts other sugars, especially lactose, into lactic acid are known to be positive
in terms of biosurfactant production, so these microorganisms were used in the studies. For this purpose,
MSM (minimum salt medium) and Muller Hinton media were inoculated and incubated at 35°C for 5
days. Surfactant activity was evaluated with the supernatant obtained at the end of the incubation. In
order to examine the emulsification capacity, it was treated with kerosene and kept at room conditions.
At the end of the incubation, the emulsification capacities were evaluated by measuring the intermediate
phases in the tubes. The obtained interphase height gives us information about the emulsification
capacity. According to the E24 test; 6.5 for Mueller-Hinton medium for Lactobacter; 5 for MSM media;
Emulsification values were calculated as Mueller-Hinton for Nitrobacter and 12 for MSM medium.
Biosurfactant efficacy was also demonstrated by an oil scatter trial. It was observed that nitro and lacto
bacteria showed the best surfactant activity in MSM medium in oil smear experiments. In order to obtain
purer biosurfactant, the mediums whose incubation was completed were treated with acid after filtration
and dried after neutralization. Anionic, nonionic and cationic surfactant analyzes will be performed and
their potential for use in existing products will be investigated.

Keywords: Biosurfactant, Lactobacillus, Nitrosomonas, Anionic, Cationic, Nonionic
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ENVIRONMENTALLY FRIENDLY AND NON-TOXIC Cu-Sbh-Se SOLAR CELL WITH
ZnSnO WINDOW LAYER: ADVANCING SUSTAINABLE ENERGY SOLUTIONS
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CulnyGai1.xSeyS1.y (CIGSSe)-based thin film solar cells have high efficiencies, but they have some
crucial drawbacks, such as having the rare elements In and Ga, which leads to high costs. Nowadays,
Cu2ZnSnS4xSex (CZTSSe), having earth-abundant elements such as Zn and Sn instead of In and Ga, has
been an alternative structure. The systems that use these absorbing materials have just reached their
maximum efficiency of about %13. This efficiency is far below the maximum efficiencies of CIGS-
based solar cells. Hence, Copper (Cu), antimony (Sb or Bi), and Chalcogens (S, Se, or Te) having
layered 2-dimensional (2-D) crystal structures are alternative earth-abundant thin film absorbers
nowadays. The incomplete development of this technology gives us a high chance of developing the
original technology of our country and reducing production costs. This situation is the main motivation
for the present work.

In this work, Cu-Sh-Se thin film solar cells, having incomplete R&D studies and very low efficiencies
when compared to the theoretical values, were fabricated in a superstrate architecture. The current
studies indicate that, using CdsS as a window layer, the defects in the CASe structure and the back contact
loss are responsible for the experimentally low efficiencies of CASe thin film solar cells. Sn-doped ZnO
structures, having a higher band gap and non-toxic properties when compared to CdS, were used as
alternative window layers.

This work has been supported by Turkish Scientific and Research Council (TUBITAK) under Grant no
120F286.

Keywords: Solar Cell, CuShSe, Thin Film
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The investigation of photocatalytic materials for hydrogen production has increased due to the need for
sustainable energy sources. In this work, WSi;Ns and WSiGeN, are carefully examined for their
potential as promising photocatalytic hydrogen evolution reactions (HER) catalysts. We examine the
electrical features and adsorption traits of these monolayers using density functional theory (DFT) to
comprehend their photocatalytic effectiveness.

We assess the electronic band structures and bandgap energies of WSi;N4 and WSiGeNs monolayers
using thorough DFT simulations. Our findings show that both materials have appropriate bandgaps,
demonstrating their potential for effective visible light absorption. Additionally, we look at optical
absorption spectra and charge transfer processes to evaluate how well they can support hydrogen
development.

On the surfaces of these monolayers, the inquiry further investigates the kinetics and thermodynamics
of hydrogen adsorption and dissociation. Positive hydrogen adsorption energies for WSi;Ns and
WSiGeN;y are encouraging signs that they may be able to promote hydrogen dissociation and evolution,
a critical process in photocatalytic HER.

In conclusion, our theoretical research sheds light on the photocatalytic capabilities of 2D WSi>N4 and
WSiGeN4 materials for hydrogen generation. They are excellent candidates for harvesting solar energy
in photocatalytic HER applications due to their suitable bandgaps, effective charge transfer processes,
and attractive hydrogen adsorption energies. These results aid in the creation of sustainable energy
solutions.

Keywords: 2D materials, photocatalytic hydrogen production, density functional theory
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ANAYA BAGLI ETKi MODELI iLE WOMBAT YAZILIMI KULLANARAK GENETIK
PARAMETRELERIN TAHMINLENMESI

ESTIMATION OF GENETIC PARAMETER WITH MATERNAL TRAIT MODEL USING
WOMBAT SOFTWARE

Kemal YAZGAN

Doc¢. Dr., Harran Universitesi, Ziraat Fakiiltesi, Zootekni Béliimii, Sanlwrfa, Tiirkiye

OZET

Genel olarak hayvan yetistiriciliginde ekonomik gelir elde edilen 6zellikler kantitatif karakterler olarak
nitelendirilirler. Bu 6zelliklere ait genetik parametrelerin tahminlenmesi ve buna gore eklemeli genetik
etkilerin belirlenmesi, degisik ve benzer cevre sartlarinda yetistiriciligi yapilan ¢iftlik hayvanlan
arasinda seleksiyona imkan tanimaktadir. Bdylece seleksiyon ile hayvan basina verim
yiikseltilebilmektedir. Ozellikle ¢iftlik kosullarinda yasamlar1 boyunca ¢ok sayida yavru dogurmus
olan hayvanlar icin seleksiyon yapilirken, anaya bagl etkiler dikkate alinmalidir. Koyun, kec¢i, domuz
ve sigir gibi ¢iftlik hayvanlarinin yavrularindaki belirli 6zelliklerin fenotipik yansimasi, analarinin
besleme de dahil yavrularina uygun ortam saglama yeteneginden etkilenir. Genetik parametre
tahminleme siireci hayvan 1slah1 ve kantitatif genetik gibi bilimlerinin ¢aligma alanlarma girmektedir.
Oldukca karmasik bir yapiya sahip olan bu siire¢ giiniimiizde 6zel olarak gelistirilen kimi bilgisayar
yazilimlarla gerceklestirilmekte olup bir dizi analiz sonucunda hayvanlarin eklemeli genetik etkileri
hesaplanabilmektedir. Bu sayede hayvanlarin damizlik degerleri yiiksek isabet ile belirlenebilmekte ve
bunun sonucu olarak da seleksiyon ile popiilasyonda genetik ilerleme yildan yila etkin bir sekilde
artirilabilmektedir. WOMBAT, hayvan yetistirme programlarindan elde edilen verilerin analizine
odaklanarak gelistirilmis olup bu tiir verilere genellikle uygun olan bir¢ok modeli icermektedir. Bununla
birlikte yazilim karisik model esitliklerinin ¢dziimlenmesinde kisitli maksimum olabilirlik (REML)
algoritmasi kullanarak (ko)varyans bilesenleri ve eklemeli genetik etkilerin tahminini yapmaktadir. Cok
sayida istatistiksel modeli kullanabilmesi, sahip oldugu algoritmalar sayesinde biiyiik veri setlerinin
analizini oldukca hizli bir sekilde gergeklestirmesi ve bunu yaparken de diisiik bilgisayar bellegi
tilketimi kullaniciya biiyiik avantaj saglamaktadir.

Bu c¢alismada, kiigiik boyutlu 6rnek bir veri seti ile Kisitlanmig En yiiksek Olabilirlik (REML) yontemi
ile WOMBAT yazilim1 kullanilarak anaya bagli etkileri iceren ¢esitli modellerin ¢dziimlenmesi ayrintili
olarak gosterilmistir.

Anahtar kelimeler: WOMBAT, damizlik deger, eklemeli genetik etki, maternal hayvan modeli.

ABSTRACT

In general, the economically profitable traits in animal breeding are referred to as quantitative characters.
Estimating the genetic parameters associated with these traits and determining the additive genetic
effects allow for selection among farm animals raised under different and similar environmental
conditions. This, in turn, enables the improvement of yield per animal through selective breeding. When
considering selection for animals, particularly those that have produced multiple offspring throughout
their lives under farm conditions, maternal effect must be taken into account. The phenotypic expression
of certain traits in the offspring of livestock (such as sheep, goat, pig and cattle) is influenced by the
dam'’s ability to provide an appropriate environment in the form of enhanced nourishment. The process
of estimating genetic parameters falls within the domains of animal breeding and quantitative genetics
as scientific disciplines. In today's context, this process, which has a highly complex structure, is carried
out using specialized computer software, enabling the calculation of animals' additive genetic effects
through a series of analyses. As a result, the breeding values of animals can be accurately determined,
leading to effective genetic progress within the population through selection over the years. WOMBAT
is developed to focus on the analysis of data obtained from animal breeding programs, and it contains
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several models that are generally suitable for such data. Additionally, the software utilizes the restricted
maximum likelihood (REML) algorithm to estimate (co)variance components and additive genetic
effects when solving mixed model equations. Being capable of utilizing humerous statistical models,
conducting the analysis of large datasets very quickly due to its algorithms, and accomplishing this with
low computer memory consumption provide significant advantages to the user.

In this study, the resolution of various models involving maternal effects using the WOMBAT software
through the restricted maximum likelihood (REML) method with small-sized example datasets is
elaborated in detail.

Keywords: WOMBAT, breeding value, additive genetic effect, maternal trait model.

INTRODUCTION

In general, traits that contribute to economic gains in animal husbandry are referred to as quantitative
characters. Estimating genetic parameters for these traits and subsequently determining additive genetic
effects (breeding values) enables selection among farm animals raised under different and similar
environmental conditions. Thus, through selection, yield per animal can be increased. The process of
estimating genetic parameters enters the realms of animal breeding and quantitative genetics, among
other scientific disciplines.

Determining the variance components necessary for conducting selection in animal breeding and
estimating breeding values is a complex process. For this purpose, certain computer software
applications developed specifically are used, and through a series of analyses, it becomes possible to
calculate the animals' genetic effects and variance components. One of these software applications,
WOMBAT, was developed by Meyer (2007) and can estimate (co)variance components and additive
genetic effects using the restricted maximum likelihood (REML) algorithm to solve mixed model
equations. WOMBAT was written with the Fortran95 programming language and utilizes the LAPACK
(https://www.netlib.org/lapack/) library for algebraic computations. This enables the fast analysis of
large datasets with complex models. Additionally, the software also has remarkably low computer
memory consumption.

When considering selection for animals, particularly those that have produced multiple offspring
throughout their lives under farm conditions, maternal effect can be taken into account (Duru and
Koyuncu, 2005; Ekiz et al., 2005). The phenotypic expression of certain traits in the offspring of
livestock (such as sheep, goat, pig and cattle) is influenced by the dam's ability to provide an appropriate
environment in the form of enhanced nourishment (Mrode, 1996). Especially in sheep breeding, due to
the prolonged cohabitation of lambs with their mothers, it can be stated that maternal effects are more
prominent compared to pigs and cattle (Bradford, 1972; Celikeloglu and Tekerli, 2014). The utilization
of BLUP (Best Linear Unbiased Prediction) on models incorporating maternal effects was initially
introduced by Quaas and Pollak (1980).

In this study, the resolution of various models involving maternal effects using the WOMBAT software
through the restricted maximum likelihood (REML) method with small-sized example datasets is
elaborated in detail. For the given numerical examples, pedigree information of ten cattle along with the
environmental factors encountered by the animals (fixed effects) and performance records (birth weight)
were used (the numbers are not actual values).

MODELS UTILIZED IN THE ANALYSES

In this study, four different models incorporating the maternal effect described below have been utilized
(Mrode, 1996; Ligda, et al., 2000);

Model 1: y=Xb+Zu+Wm+e cov(u,m)=0
Model 2. y=Xb+Zu+Wm+e cov (u, m) =o,m
Model 3: y=Xb+ Zu+Wm +Spe +e cov(u,m)=0
Model 4: y=Xb+ Zu+Wm +Spe +e cov (U, M) = gy,
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For all models;

y . n %X 1 vector of observations,

n : number of records,

b : p x 1 vector of fixed effects,

p : number of levels for fixed effects,

u:q x 1 vector of random direct animal genetic effects,

g : number of levels for random effects (for animal and maternal),

m : g x 1 vector of random maternal genetic effects,

pe : r x 1 vector of permanent environmental effects,

r : number of levels for permanent environment,

e : n X 1 vector of random residual effects,

X : design matrix of order n x p, which relates records to fixed effects,

Z : design matrix of order n x ¢, which relates records to random animal effects,

W : design matrix of order m x q, which relates records to random maternal effects,
S : design matrix of order pe x r, which relates records to random permanent environmental effects,
cov(u, m) : covariance between u and m.

Model 1 and 3 assume no covariance between direct and maternal genetic effects, whereas Model 2 and
4 take into account the covariance between these effects.

ACCESS TO WOMBAT SOFTWARE

The freely available WOMBAT software (wombat.exe), which can run on operating systems such as
Windows, Linux, and Macintosh, along with the user manual and examples for the program, can be
accessed through the link http://didgeridoo.une.edu.au/km/wmbdownloadl.php. In this study, the
Windows version of the software was utilized for the given examples.

PREPARATION OF INPUT FILES FOR THE MODELS

In order to use the WOMBAT software, pedigree, data, and parameter files are required. To generate
input files, text editors such as Notepad, Notepad++, or Bracket can be used for the Windows version
(Prakash et al., 2016; Kaplan and Tekerli, 2020). Pedigree and data files must have the extension ".dat"
or ".d". These files can be prepared using MS Excel and converted into files with the extensions ".dat"
or ".d". To achieve this, the "Formatted Text (Space-Delimited)" option from the file save menu in MS
Excel should be preferred, and the file extension should also be specified as ".dat" or ".d".

So as to prepare the pedigree file, each animal must be numbered. The pedigree file is arranged with
each animal's individual number, its sire's number, and its dam's number all on one line, respectively.
However, the individual number of an animal must be greater than the numbers of both its sire and dam.
Otherwise, error occurs during the running of the software. Figure 1 displays the pedigree file used in
the analyses. The pedigree file was used here was named "ped.dat".
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File Edit Search View Encoding Language Settings Tools Macro Run  Plugins Window ? + v X
cBHEE LA /b oe|ae 2% EBEIT1EQRBHE ”
Blped.dat &
1 * animal sire dam "
2 i S 1 2
3 6 4 2
4 7 3 6
S 8 1 &
(3 g 3 S
7 10 3 2
8 11 3 7
] 12 g 7
10 13 8 6
11 14 3 2
v
length: 329 lines: 11 Ln:1 Col:1 Pos:1 Windows (CRLF)  UTF-8 INS

Figure 1. Generated pedigree file with Notepad++ application (ped.dat)

As shown from Figure 2, the data file in this example consists of 8 columns. The first three columns
should correspondingly comprise animal, sire, and dam numbers. Columns 4 and 5 are encoded for fixed
effect environmental factors, hys (herd-year-season), and sex effect levels, respectively. Here, hys has
three levels, while gender has two levels. Columns 6 and 7 again correspond to the dam numbers of the
animals. The last column represents the trait (birth weights). In this study, the data file has been named
as “matdata.dat”.

File Edit Search View Encoding Language Settings Tools Macro Run  Plugins Window ? + v X
HEHERLe| s ab|/oeaR| x| EEIST EEEDEa®|
Bmatdata.dat EI
1 # animal sire dam hys sex pedam gndam birth weight (kg) A
2 5 1 2 % B 1 2 2 19
3 & 4 2 1 1 2 2 34
4 7 3 6 1 2 6 3 24
5 8 1 6 2 1 6 6 38
& g 3 S 2 2 5 5 39
7 10 3 2 2 2 2 2 21
8 11 3 7 2 1 7 7 34
) 12 g9 7 3 2 7 7 33
10 13 8 6 3 2 6 & 19
11 14 3 2 3 1 2 2 41
v
length: 766 lines: 11 Ln:1 Col:1 Pos:1 Windows (CRLF)  UTF-8 INS

Figure 2. Generated data file with Notepad++ application (matdata.dat)

As shown in Figure 3, the parameter file consists of sections for analysis type, pedigree and data file
names, data, the model to be used, and user-defined initial values for variance components. The
parameter file must always have ".par" extension. Otherwise, WOMBAT analysis cannot be conducted.
The parameter files used here are named "wombat.par". If comments or notes need to be added to any
line in all input files, they can be written using the "#" character. Furthermore, the "COM" command
in the parameter files serves the same purpose. The "RUNOP" command in the parameter files, found
on the second row, is optional and dependent on user preference; its usage is not obligatory. After the
"PEDS" command on the third line, the name and extension of the pedigree file are written. Similarly,
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on the fourth line, following the DATA command, the name and extension of the data file are specified.
The "..I" expression is used when the wombat.exe and parameter files are located in the same subfolder,
and the pedigree (ped.dat) and data file (matdata.dat) are located outside of this subfolder. However, if
the “wombat.exe” and other input files are in the same folder, the use of the "../" expression is
unnecessary (Figure 4). Between lines 5 and 12 (Model 4), the names of the data in each column have
been written sequentially. Additionally, the number of levels for hys and sex effects, as well as the count
of permanent environmental and maternal effects to be calculated, must be written next to the relevant
line (if a value less than the current level or effect count is entered, the program will not run. However,
there is no issue if more values are entered than currently available). Values for these are not provided
in the parameter files for Model 1 and 2, as they do not involve permanent environmental effects (Figure
3). After these lines, the data block is closed using the END command.

For Model 1 and 2, the analysis type is specified on line 13, while for Model 3 and 4, it is on line 14.
Since only a single trait (birth weight) is considered in this analysis, the "ANAL UNI" command is used.
Writing the number "1" next to it is not obligatory for these analyses.

For Model 1 and 2, line 14, and for Model 3 and 4, line 15, signifies the beginning of the model block,
with the word "MODEL" written on these lines. Following these lines, the model definitions are
provided. In all models of this study, due to the presence of common fixed (hys and sex) and maternal
effects, all parameter files include these effects. The term "FIX" is used for fixed, and "RAN" for random
effects. In mixed model equations, since direct genetic (animal) and maternal genetic (gmdam) effects
are associated with the numerator relationship matrix (Mrode, 1996), the terms "nrm" are added to them.
Additionally, since permanent environmental (peanim) effect is associated with an identity matrix, the
term "ide™ is used. At the end of these blocks, the TRAIT expression is written, and next to it, the name

File Edit Search View Encoding Language Settings File Edit Search View Encoding Language Settings
Tools Macro Run Plugins Window 7 + v X Tools Macro Run Plugins Window 7 + v X
cHHERGE| i mEoele M |(CHEHERSGA|IJiHR e
Bwombat.par EE] Hwombat.par m]
I # WOMBAT Example: Model 1 ~ 2 I# WOMBAT Example: Model 2 A
2 RUNCP --batch 2 RUNCP —--katch
3 PEDS ../ped.dat 3 PEDS ../ped.dat
4 DATA ../matdata.dat 4 DATAZ ../matdata.dat
5 animal 0 5 animal 0O
& sire & sire
7 dam 7 dam
hys 3 8 hys 3
g sex 2 g sex 2
10 gmdam 10 1 gmdam 10
558 birth weight 11 birth weight
12 END 12 END
13 ANAL UNI 1 i3 ANAL UNI 1
14 MCDEL 14 MODEL
i FIX hys I FIX hys
16 FIX sex 1 FIX sex
5 5 RAN animal nrm 17 RAN animal nrm
18 RAN gmdam nrm 1 RAN gmdam nrm
19 TRAIT birth weight 159 TRAIT birth weight
20 END MOD 2 END MOD
21 VAR animal 1 21 VAR animal+gmdam 2
22 7 22 51 =154.5
23 V&R gmdam 1 23 VAR residual 1
24 0.2 24 0.001
25 VAR residual 1 25
26 2.145 26
Ln:1 Col:1 Unix (LF) UTF-8 MOde' 1 Ln:1 Col:1 Unix (LF) UTF-8 MOdeI 2
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File Edit Search View Encoding Language Settings File Edit Search View Encoding Language Settings
Tools Macro Run Plugins Window 7? + v X Tools Macro Run Plugins Window 7 + v X
cEHHERGE| smh ol M (HHEELGE i mk|loc(a
(=] wombat.par Bl [ wombat par Eﬂl
1 }# WOMBAT Example: Model 3 A 1 f# WCMBAT Example: Model 4 A
2 RUNOP --batch 2 RUNCP --batch
3 PEDS ../ped.dat 3 PEDS ../ped.dat
4 DATA ../matdata.dat 4 DATZ ../matdata.dat
5 animal 0 S animal O
G sire 6 sire
7 dam 7 dam
hys 3 8 hys 3
sex 2 9 sex 2
10 pedam 10 10 pedam 10
11 gmdam 10 13 gmdam 10
12 birth weight 12 birth weight
13 END 13 END
14 ANAL UNI 1 14 ANAL. UNI 1
15 MODEL 15 MODEL
G FIX hys 16 FIX hys
7 FIX sex 17 FIX sex

RAN animal nrm 18 RAN animal nrm
RAN gmdam nrm 19 RAN gmdam nrm

RAN pedam ide RAN pedam ide

21 TRAIT birth weight 21 TRAIT birth weight
22 END MOD - 22 END MOD
23 VAR animal 1 23 VAR animal+gmdam 2
24 7 24 531:'=15:49.5
25 VAR gmdam 1 25 VAR pedam 1
26 0.1 26 0.002
27 VAR pedam 1 27 VAR residual 1
2 0.01 28 0.001
2 VAR residual 1 29
3 2.145 30
Ln:1 Col:1 Unix (LF) UTF-8 MOdel 3 Ln:1 Col:1 Unix (LF) UTF-8 MOdeI 4

Figure 3. Generated parameter files for Model 1- 4 respectively.

given to the observed values in the data file is specified (birth_weight). The model block is closed with
the "END MOD" command. As seen in Figure 3, for Model 1 and 2, since there is no permanent
environmental effect, the parameter files for these models do not include the term “peanim” and its
related “ide” expression.

In parameters file, for Model 1 and 2, starting from line 21, and for Model 3 and 4, starting from line
23, the section for entering the estimated values of (co)variance components begin. These are referred
to as “starting values” as mentioned before. For entering the variance starting values, first the "VAR"
command is written, followed by specifying the type (e.g., VAR animal). Then, the number of values to
be entered is indicated. In parameter files prepared for Model 2 and 4, considering covariance, these
should be written in a single line (Figure 3, Model 2 and 4, lines 21 and 23, respectively). As there are
two variance components for random genetic effects, the number 2 is added to the end of the expression
animal+gmdam (User-generated name. Another term could be used as well, for example:
"animal_gmdam" etc.). On the next line, the starting values for additive genetic variance, covariance
between additive genetic and maternal genetic variance, and for maternal genetic variance are written
in sequence. For Model 1 and 3, as it is assumed that there is no covariance between genetic effects
(animal and maternal), these values should be entered on separate lines. Afterward, similarly, the starting
values for permanent environmental variance and random residual variance are written.

RUNNING THE PROGRAM

WOMBAT does not have a graphical user interface (GUI). Operations can be performed using the
command prompt console in the Windows operating system. However, the program can be executed by
double-clicking the "wombat.exe" file without the need to enter any console commands. This provides
great convenience to the user. As mentioned above, if all input files are in the same folder as
"wombat.exe", the file names with their extensions can be directly written next to the "PEDS and
DATA" commands in the parameter file (Figure 4). When the wombat.exe file is double-clicked and the
program is launched, a console screen becomes visible on the screen. Once the program is terminated,
the console screen disappears.
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File Edit Search View Encoding Language Settings

Tools Macro Run  Plugins Window 7 + v 3
o B3 i 2B dhiR| D iyl ”
=] wombat.par EBI

# WOMBAT Example: Model 1 A
RUNCP --batch
PEDS ped.dat
DATA matdata.dat
animal 0O
sire
dam
hys 3
sex 2
10 gmdam 10
13 birth weight
12 END
13 ANAL UNI 1
14 MODEL
15 FIX hys v

Ln:4 Col:17 S Unix (LF) UTF-8 INS

s W

TAR" S e

Figure 4. When wombat.exe and all input files are located in the same folder, the parameter file.
MAIN OUTPUT FILES

After the program has been terminated, the output files can be accessed in the folder where it is located.
The main ones among these files can be listed as "WOMBAT.log", "FixSolutions.out", "RnSoln_user-
generated name.out” and "SumEstimates.out”. All files with the ".out" extension can be opened using
the Microsoft Notepad or Notepad++ applications. The first file to be checked among the output files is
the "WOMBAT.log" file, and if the phrase "AIREML seems to have converged" is visible in the file, it
indicates that the analysis has been successfully conducted (Figure 5). If this statement is not present, it
indicates a mismatch between the data structure, the selected model, or the initial values, rendering the
obtained results unreliable. Furthermore, if the software encounters an error and stops, the reason for
the error is also indicated in this file.

File Edit Search View Encoding Language Settings Tools Macre Run Plugins Window 7 + ¥ X
g = s &l ajl | 8 B | % & | | = FEEDRa® @ ]
wombat.par &3 BWOMBATJDQ ﬂl
25 "raw" wvariance T3.955555555555577 ~
26 starting value 2.0000000000000000E-0Q03

2 Proceed with caution if you really mean this

28 EEML analysis has few parameters to be estimated

25 ——-» switching to AI-REML w/out preliminary EM steps

3 "Super-nodes™ : HNo. of nodes

31 Max. size

e &% ATREML secems to have converged: Change in log
3 Last change in log L

21 Norm of gradient wector

35 ce. "Cholesky"™ scale

36 Newton decrement

3T Date 11-08-2023 Time 14:14:41

19

17
< 0.500000E-03 |
0.5944626E-04
0.634975E-01 (should be close to Q)
0.422294E-01 (should be close to 0)
—0.262736E-03 (should be close to 0)

LI | | | N e Y

Total time used (secs): CPU = 0 System = 4]
35 Machine used = "Host name could not be determined”
40 "WOMBAT" has finished !
:_ v
< >
Mormal 1 length : 4129 lines: 42 Ln:32 Col:70 Pos:3.409 Windows (CRLF)  UTF-2 INS

Figure 5. The log file of the analysis conducted using Model 4.
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Fle Ede Search View Encodeg Langusge Settings Tools Mace Run Pluginge Window ! ¢ v X

cOHR s Gld4 D dciag/22fEA %1 EDSQAurBENE B

E FuSolutonsout £} I
1 }

) EFrogram WOMJAT: GLS solutions for fixed effects
L]

Version 1%-035-3021 M. »

Fixed effects fory trait mo, 1 "birch velght*
Effect Orig.code Level Solution % ] No.recn Rav_Mean
1 hya | 1 52 342 3 *5.€67
i hys b 3 4 33.000
il | hys 1 ] | 11,0409
4 hya
13 Effect Orig.code Level RNo.recn Raw_Mean
L) 2 amex i 1 33.200 -
I sex 2 2 27.200
2 Nex
** pmarks effecty which have been pet to zero for the analysin
end of file 11-00-2023 14114
v
spice file bength: 1345 Spes: 22 Ln:t Col:1 Posid Windows (CRLF)  UTF-8 NS

Figure 6. The FixSolutions.out file for Model 4.

The "FixSolutions.out" file (Figure 6) contains the generalized least squares (GLS) solutions for all fixed
effects present in Model 4 used for the analysis, as well as raw means and observation counts for each
sub-group. The solutions for additive genetic and maternal genetic effects related to the animals in the
dataset are in the "RnSoln_animal+gmdam.out™ file, and the solutions for permanent environmental
effects are in the "RnSoln_pedam.out” file (Figure 7 and 8). As can be understood from Figure 7,
additive genetic and maternal effects have been calculated separately for each animal (equal to the total
number of animals in the pedigree file). On the other hand, as depicted in Figure 8, the number of effects
calculated is only equal to the number of dams present in the third column of the dataset. While the
solutions provided in Figure 7 are associated with the genetic effect inherited from the dam, the effects
presented in Figure 8 are solutions for the specific environmental effects provided by the dams to the
animals with recorded performance. However, since permanent environmental effects are not included
in Models 1 and 2, the results of analyses conducted with these models will not appear in output files
(not demonstrated in this study).

60



MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

Fle Edn Search Wiew Encoding Lengusge Settngs Tools Macto  Run
Pluging  Window ? + v X
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Figure 7. The RnSoln_animal+gmdam.out file for Model 4.
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2 1 2 1 -0.195€2743€E-003
3 2 5 1 0.102€5127E-003
4 3 € 1 0.€5€24243E-004
5 4 r S 2 0.275958852E-004
e
v
< >
Ln:1 Col:1 Pos:1 Windows (CR LF) UTF-8 INS

Figure 8. The RnSoln_pedam.out file for Model 4.

The SumEstimates.out file is the most crucial output generated after running WOMBAT (as shown in
Figure 9). Results related to the (co)variance components are found in this file. For the analysis
conducted in this study using Model 4, the output file consists of 83 rows. The first 36 rows contain
information about the type of model used, along with the names of different input files, as well as some
statistical information about the goodness of fit of the model. This information is followed by the
estimates of different variance components, provided in rows 38 to 82. Additionally, approximate
standard errors are given for each of these components. As the sample dataset used in this study contains
a limited number of observations, the standard errors of variance components couldn't be determined,
resulting in the term "failed" appearing in the relevant rows of the output file. In line 41, the estimated
variance for random resudual factors is displayed (0.001278), while in line 52, the values of additive
genetic variance are presented (123.24). In line 53, the covariance between additive genetic effect and
maternal effect (-88.345), along with maternal genetic variance values (63.332), are given. In addition,
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the estimated permanent environmental variance is given in line 71 (0.001263), and the phenotypic
variance is provided in line 79 (98.231). The output files of Models 1 and 3 will not include the estimated

File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window 7 + ¥
X
cEHEHERLE| s/ Bh| ot x| EEISTEEEBRA 7
=] SumEstimates.out Bl
1 [=——— Version 13-05-2021 FRRMEE —— A
3 Program WOMBAT: Estimates of covariance components
4
5
3 Analysis type "UNI 1"
7 Data file " ../matdata.dat"
8 Pedigree file v . ./ped.dat"
9 Parameter f£ile "wombat .par"
10
11 No. of traits = 1 birth weight
12 No. of records = 10 10
13 No. of parameters = 5
14 Maximum log L = -18.332
15 -1/2 RIC & AICC = -23.332 -30.832
1€ -1/2 BIC = -22.812 "Penalty factor"™ = 0.8%5¢
17
12 Cperational zero used = 0.00000001000
1s Value for "small" = 0.00010000000
20 Limit: "small" pivots = 0.00100000000
21
22 Eigenvalues of AI matrix
23 10.5203 0.133€e5€=Z-01 0.421197E-08 0.30105¢€=-08 0.702729E-11
24
25 Parameter estimates with approx. sampling erors
26 1 CHOL Z 1 1 -3.33107 1000.00
27 2 CHOL 2 1 1 2.40707 0.3088¢€0
28 3 CHOL 2 1 2 -7.957%8 8.€5010
29 4 CHOL 2 2 2 -3.0483583 1000.00
30 5 CHOL B 1 1 -3.33€84 1000.00
31
32 Convergence criteria for last 2 iterates
33 Change in leg likelihood = 0.010882 0.024354 0.000054
34 Change in parameter vector = 0.117742 0.0157%93
35 Norm of gradient vector = 0.23€3 0.0€35
3€ Newton decrement = =-0.1212 =-0.1227 -0.0005
37 v
ength:3.605 lines: Ln:1 Col:1 Pos:1 Windows (CRLF)  UTF-8 INS

Figure 9. The SumEstimates.out file for Model 4.
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Figure 9- continued
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Figure 9- continued
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covariances between additive genetic and maternal genetic effects, as dictated by the models and the
associated parameter files. Conversely, the estimated values of permanent environmental variance will
not appear in the SumEstimates.out files (not demonstrated in this study) of Models 1 and 2.

Using these covariance values obtained, the heritability (h?) can be easily calculated. Heritability is
generally obtained by dividing the genotypic variance by the phenotypic variance. The degree of
heritability can also be directly calculated using the WOMBAT software. For example, by applying the
provided code below after the last line in the parameter file belonging to Model 4, as depicted in Figure
3, the total heritability will be computed;

# calculate total heritability
SE+VAR

SUM ssigPhen 12345

SUM sigGtotal 2(1) 3(1.5) 4(0.5)
VRA hsqTotal 10 9

END

RESULTS

When conducting analysis with large datasets consisting of real numerical values, using the solutions
provided in the "RnSoln_animal+gmdam.out" file, animals can be subjected to selection based on their
genetic values. This enables the retention of animals with high genetic value while eliminating others.
As a result, an increase in the average performance of the herd in relation to desired traits can be
achieved. Similarly, when conducting analysis with large datasets consisting of real numerical values,
using the estimated variance components contained in the "SumEstimates.out” file, heritability can be
predicted more accurately. This, in practical terms, allows for the calculation of the amount of genetic
progress achievable through selection.

Success in animal breeding activities relies on the ability to estimate genetic parameters using complex
models and procedures like REML, which can perform more precise calculations compared to classical
models. Maternal effect is a crucial factor for accurately predicting variance components in animal
breeding. This study extensively illustrates how the fit of four distinct models with maternal effects to
a small example data set can be accomplished using the WOMBAT software. Despite not having a user
interface and requiring tasks like preparing parameter files, the WOMBAT software, thanks to its
algorithms, boasts high-speed performance in analysing extensive datasets. Thanks to these advantages,
it can be effectively used even in national-scale breeding programs. Furthermore, comprehensive
information about the usage of the software can be obtained from the user manual prepared by Meyer
(2022).

REFERENCES
https://www.netlib.org/lapack/ Access date: 10 Aug 2023.

http://didgeridoo.une.edu.au/km/wmbdownloadl.php Access date: 11 Aug 2023.

Bradford, G.E. (1972). The role of maternal effects in animal breeding: VII. Maternal effects in
sheep. Journal of Animal. Science. 35: 1324-1334.

Celikeloglu, K. and Tekerli, M. (2014). The Importance of Maternal Effect in Sheep Breeding,
Journal of Bahri Dagdas Animal Research (1-2): 29-32.

64


https://www.netlib.org/lapack/
http://didgeridoo.une.edu.au/km/wmbdownload1.php

MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

Duru, S. and Koyuncu, M. (2005). Estimates of Variance Components and Genetic Parameters
for Direct and Maternal Effects on Birth Weight of Imroz Lambs. Journal of Agricultural Faculty of
Uludag, 19 (2): 13-21.

Ekiz, B., Ozcan, M., Yilmaz, A. and Ceyhan, A. (2005). Estimates of Phenotypic and Genetic
Parameters for Ewe Productivity Traits of Turkish Merino (Karacabey Merino) Sheep. Turkish Journal
of Veterinary and Animal Science, 29: 557-564

Kaplan, Y. and Tekerli, M. (2020). An Animal Model Application in Buffalo Calves Birth Weight
by Using Wombat Software, Journal of Bahri Dagdas Animal Research 9 (2):105-118

Ligda, Ch., Gavriilidis, G., Papodopoulos Th. and Georgoudis, A. (2000). Investigation of direct
and maternal genetic effects on birth and weaning weight of Chios lambs. Livestock Production Science,
67: 75-80.

Meyer, K. (2007). WOMBAT - A tool for mixed model analyses in quantitative genetics by
restricted maximum likelihood (REML). Journal of Zhejiang University SCIENCE B. 8(11): 815-821.

Meyer, K. (2022). Wombat manuel A program for Mixed Model Analyses by Restricted
Maximum Likelihood. User notes.
http://didgeridoo.une.edu.au/km/download.php?file=WombatManual.pdf, Version: 29/08/22. Access
date: 12 Aug 2023.

Mrode R. A. (1996). Linear models for the prediction of animal breeding values. CAB
International Wallingford Oxon OX10 8DE UK, ISBN 0 85198 996 9.

Prakash, V., Gowane, G. R., Prince, L. L. L. and Sharma, R. C. (2016). Univariate and
Multivariate analysis of Animal breeding data using WOMBAT. In compendium of ICAR Sponsored
short Course "Recent models and methods for analysis of farm animal data for devising suitable breeding
and management strategy". 96-106 p.

Quaas, R.L. and Pollak, E.J. (1980) Mixed model methodology for farm and ranch beef cattle
testing programs. Journal of Animal Science, 51: 1277-1287.

65


http://didgeridoo.une.edu.au/km/download.php?file=WombatManual.pdf

MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

COMPARISON OF ANTIBACTERIAL ACTIVITY IN VEGETABLE OILS
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ABSTRACT

Vegetable oils are produced for different uses: food, therapeutic, cosmetic. The importance of these uses
has imposed a global control of these fatty substances by physico-chemical and biological analyzes. The
present work constitutes a contribution to the comparison of the bio-activity of 4 Moroccan vegetable
oils by extraction and quantification of their antibacterial potential according to diffusion on disk
method. This biological test is tested on 2 strains of bacteria, namely the bacteria Escherichia coli,
Klebsiella pneumonia...

The results obtained allow several conclusions to be drawn and shown that the oils studied have a
variable activity depending on the different concentrations and also demonstrate that these oils have
considerable biological activities which can be valued as a formulation ingredient in pharmaceutical
sector.

Keywords: Vegetable oil; antibacterial activity.
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ABSTRACT

Energy production is a challenge of great importance for the years to come. In effect, the energy needs
of industrialized societies are constantly increasing. Moreover, the countries in the process of
development will need more and more energy to carry out their development. Today, a large part of the
world's energy production is provided by from fossil sources.

PV energy is obtained directly from the sun's radiation. She can even transform into electrical energy
thanks to the photovoltaic effect. PV panels made up of PV cells have the ability to convert photons into
electrons. energy in the form of direct current is thus directly usable. Due to the highly nonlinear
electrical characteristics of PV cells and their combinations, the performance of PV systems can be
improved by solutions using the techniques for finding the maximum power point (so-called MPPT
techniques).Regarding this work, we are mainly interested in the development an optimization
procedure that allows the tracking of the maximum power point (Maximum Power Point Tracking
MPPT) of a photovoltaic generator (GPV), for good operation of the photovoltaic generator. Indeed, for
example in the case of mobile machinery powered by photovoltaic energy, the power supply must be
ensured at the maximum point of the power (MPPT) whatever the weather conditions (temperature and
light). This requires the implementation of a maximum power point tracking technique, such as
Perturbation-Observation (P&O), Increment (INC) and fuzzy logic (LF).

Keywords: PV, converter DC-DC, MPPT, P&O, IncCond, fuzzy logic.

67


https://orcid.org/0000-0001-8690-9845?lang=en

MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

GROUND WATER PARAMETERS MEASUREMENTS AND THEIR REMEDIES

SUBHASHISH DEY

Civil Engineering Department, Seshadri Rao Gudlavalleru Engineering College, Gudlavalleru, A.P. India

ABSTRACT

Due to human and industrial activities the ground water is contaminated. This is the serious problem
now a day. Thus, the analysis of the water quality is very important. The present work is aimed at
assessing the water quality index (WQI) for the ground water at different location for
physiochemical analysis. For calculating present water quality status by statistical evaluation and
water quality index, following 27 parameters have been considered Viz. pH, colour, total dissolved
solids, electrical conductivity, total alkalinity, total hardness, calcium, chromium, zinc, manganese,
nickel. The obtained results are compared with Indian standard Drinking Water Specification IS:
10500-2012. The study of Physicochemical and biological characteristics of this ground water
sample suggests that the evaluation of water quality parameters as well as resources. Remedies for
contaminated ground water by using dry flowers, it is a not a new method it is an old method. By
adding fine dry powder of dry flowers in contaminated water biological reactions takes place to
control the concentration of the contaminated water.

Keywords: Water Quality Index, Parameters, Drinking Water Specification, Physicochemical and
biological characteristics and Contamination

68



MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

GROWTH OF THE SOLUTIONS OF LINEAR DIFFERENTIAL EQUATION
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University of exact scienses, Faculty of Mathematics, Department Mathematic, Mostaganem, Algeria
ORCID ID: 0000-0002-8488-3431

ABSTRACT

In this template We study the growth of solutions to a class of linear lane. Differential equations around
an isolated essential singularity point. By using conformal mapping we apply some results from the
complex plane to a neigh-Boyhood of a singular point. We point out that there are several similarities
between the results for complex.

We assume that the reader is familiar with the fundamental results and the standard notations of the
Nevanlinna value distribution theory of meromorphic function on the complex plane C and in the unit
disc D={z€C:|z|<1}. The importance of this theory has inspired many authors to find modifications and
generalizations to different domains. Extensions of Nevanlinna Theory.

Keywords: meromorphic function equations , growth of solutions.
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ABSTRACT

Today, the need for polymer composites is increasing rapidly. Particularly, there is a notable interest in
materials with higher thermal and electrical conductivity, such as heat sinks, new applications in radio
frequency interference shielding or in electronic packaging. But as it is known, polymers are heat and
electrical insulator materials. In order to overcome this disadvantage, highly conductive additives such
as silicon carbide (SiC) which at the same time has a high impact resistance property can be used.
Furthermore, other properties such as X-radiation absorption or electromagnetic shielding properties
can also be improved using various fillers such as magnetite (FesO4) which is a hard material presenting
at the same time a high thermal conductivity.

In this work, SiC and FesO, filled polyamide 6 (PA6) hybrid composites were prepared in order to
enhance the thermal conductivity of PAG. In this aim, PA6/SiC/Fe;04 were prepared at different filler
content at 1:1 filler ratio by extrusion method and compression molding to detect the optimum additive
amount. All prepared composites were characterized through a thermal conductivity analyzer and a
scanning electron microscope. From the results, an increase by 39% of the thermal conductivity was
observed for 20 wt.% reinforced PA6/SiC/Fe;O4 composite representing the higher filler amount in this
work.

Keywords: Polyamide 6 Composites, Silicon Carbide, Magnetite.

INTRODUCTION

There is a significant interest in materials with higher thermal and electrical conductivity, such as heat
sinks, new applications in radio frequency interference shielding or in electronic packaging. But
polymers are heat and electrical insulator materials. However, polymer composites can be produced
using conductive materials to solve this disadvantage [1]. In this aim it can be mentioned that polyamide
6 is one of the most used polymer, which has low thermal and electrical conductivity, high resistance to
abrasion and high chemical and impact resistance. On the other hand, among various additives silicon
carbide has some important and useful properties such as low density, high strength, high hardness, high
thermal conductivity and excellent thermal shock resistance [2]. In addition, magnetite commonly
known as iron-ferric oxide represents a key filler in various areas due to its important properties such as
absorption of hard and X-radiation, high thermal conductivity and electrical insulation [3].
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Recent studies realized with Fes;O. filled polymer composites were mainly focused on the thermal and
electrical conductivities and the X-ray absorption or refraction properties [3, 5-7]. Zaitsev et al. (1999)
investigated the physical and chemical properties of magnetite and polymer coated magnetite
nanoparticles [5]. Weidenfeller et al. (2002) investigated the thermal and electrical properties of
magnetite reinforced polypropylene (PP) and PA polymers. From the results, it can be seen that the
magnetite additive increased the thermal conductivity from 0.22 W/m.K to 0.93 W/m.K for a filler
amount of 44 vol.% [3]. Furthermore, in another work, the value of the thermal conductivity detected
for PP/Fe;04 composite was raised to nearly 1.5 W/m.K [6]. Zhang and Zheng (2011) studied the
properties of magnetite nanoparticle coated polyamide fabric and observed that the mechanical
properties of magnetite coated PA fabric were slightly reduced compared with the unfilled materials [7].

The studies concerning silicon carbide revealed an improvement of the mechanical and thermal
properties of PA6/SiC nanocomposites in the case where elastomers were introduced in the composite
[8]. In another work, the mechanical properties and characterization of silicon carbide reinforced PA6
polymer composites were investigated [9]. As a result of the tests, enhancements were observed in
tensile strength, impact and hardness properties. Furthermore, it was observed that the hardness
increased from 78.4 to 80.75 while the tensile strength was increased from 71.2 MPa to 81.3 MPa and
a regular distribution was detected for the 10 wt.% filled composite [9]. In addition, Avella et al. (1997)
proved in their study that the mechanical properties of silicon carbide added polypropylene composite
were improved with a rise of the tensile strength from 1.4 MPa to 1.8 MPa [10].

In this work, SiC and Fe;O, filled polyamide 6 (PA6) hybrid composites were prepared in order to
enhance the thermal conductivity of PA6. PA6/SiC/Fe;04 were prepared at different additive content at
1:1 filler ratio by extrusion method and compression molding to detect the optimum additive amount.
All prepared composites were characterized through a thermal conductivity analyzer and a scanning
electron microscope.

MATERIALS AND METHODS
PAG6/SiC/Fe;04 Composites Production

In this study, neat PA6 provided from EUROTEC, magnetite and silicon carbide nanoparticles provided
from Molchem were used. From these materials, PA6/SiC/FesO4 hybrid composites were prepared at
1:1 SiC/FesO4filler ratios according to the literature. All PA6/SiC/Fe3O4 hybrid systems were produced
using a twin-screw extruder (Polmak Plastik, 18 mm) polymer composites were obtained at different
additive amounts (5 wt.%, 10 wt.% and 20 wt.%) in order to determine the most suitable ratio. The
different compositions were given in Table 1.

Table 1. Compositions of PA6/SiC/Fe;04 hybrid composites.

Samples PA6 (wt.%) SiC (wt.%) FesO4 (Wt.%0)
PAG 100 0 0
PAG/SiC/Fe304_5 95 2.5 25
PAG6/SiC/Fe;04_10 90 5 5
PA6/SiC/Fe304_20 80 10 10

Characterization Methods

The microstructure characterization of all composites was carried out using a Carl Zeiss/Gemini 300
scanning electron microscope (SEM). The images were detected at 5 kV and a magnification of x1000.
All samples were firstly coated with a Gold/Palladium alloy.

Thermal conductivity measurements of PA6/SiC/FesOs samples were realized with a C-Therm
Technologies comp. TH89-05-00400 instrument in accordance with the ASTM C518 standard at room
temperature.

RESULTS AND DISCUSSION
Microstructure of Hybrid PA6/SiC/Fes04 Composites
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SEM images of 5 wt.%, 10 wt.% and 20 wt.% filled PAG6/SiC/FesO. hybrid polymeric composites
obtained at a magnification of x1000 were gathered in Figure 1. From these micrograms, it can be seen
that a homogeneous distribution of SiC and Fes;O, additives in PA6 matrix is obtained and no
agglomerated particles were observed for all samples.

- Pl bl L - O AL - S Syt + 4 - O B S Toset s 4

Figure 1. SEM images of a) 5 wt.%, b) 10 wt.% and c) 20 wt.% filled PA6/SiC/Fe304 hybrid
composites.

Thermal Conductivity of Hybrid PA6/SiC/Fe;04 Composites

The measurement of the heat conductivity through samples in plate form was realized according to
ASTM C518 standard at room temperature. All tests were performed for plate samples of 4 mm
thickness and the results were presented in Table 2. It can be noticed that the addition of SiC/Fe304
additives into the PA6 matrix increased gradually the thermal conductivity of PA6 based hybrid
composites. These results were in accordance with the literature [4]. The addition of SiC/Fe;04 to PA6
based composite structures increased the thermal conductivity values by 39 % for the highly filled
sample prepared at 20 wt.%.

Table 1. Compositions of PA6/SiC/Fe;0. hybrid composites.

Samples k (W/m.K) Standart Deviation
PAG6 0.46 0.0016
PA6/SiC/Fes04_5 0.50 0.0018
PA6/SiC/Fes04_10 0.55 0.0036
PA6/SiC/Fes04_20 0.64 0.0016

CONCLUSION

In this work, PA6/SiC/Fe;04 hybrid composites were prepared using a twin-screw extruder. The results
revealed that SiC and Fe3;O, additives engendered a homogeneous distribution in PA6 matrix and no
agglomerated particles were observed in the samples. Furthermore, the introduction of SiC/FesO, to
PAG6 improved the thermal conductivity of the composites and the highest improvement was obtained
for 20 wt.% filled hybrid composite.
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Background It is increasingly believed that the interaction between skin microbes and host immunity
plays an important role in acne. Acne also has close connections with the gastrointestinal tract, and many
argue that the gut microbiota could be involved in the pathogenic process of acne. The emotions of
stress, have been hypothesized to aggravate acne by altering the gut microbiota. The presence of a gut-
brain-skin axis that connects gut microbes, oral probiotics, and diet, currently an area of intense scrutiny,
to acne severity. This study concentrates on the skin and gut microbes in acne, the role that the gut-
brain-skin axis plays in the immunobiology of acne, and newly emerging microbiome-based therapies
that can be applied to treat acne.

Obiective The purpose of this study was to compare the diversity of the skin microbiota in acne patients
before and after taking Polenoderm.

Materials and methods A longitudinal cohort study was performed on 20 participants with moderate to
severe facial acne with no recent use of oral and topical antibiotics/retinoids.

Results Hence, it is crucial to understand Polenoderm impact on the acne skin microbiota which is
thought to be perturbed, our study provides insight into the skin microbiota in ache and how it is
modulated by Polenoderm and diet.

Conclusion Acne also has close connections with the gastrointestinal tract, and many argue that the gut
microbiota could be involved in the pathogenic process of acne. As understanding of the microbiome in
healthy skin and the pathophysiology of acne continues to develop, new therapeutic targets are arising.

Keywords: acne, gut-brain-skin axis microbiota, Polenoderm, diet
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ABSTRACT

Robot path planning problem is one of the most important problems to be solved in the field of robotics.
The path planning problem, which is an NP-Hard problem in nature, seeks to minimize the time and
computational cost while finding the optimal possible path between the initial and goal nodes in the
motion space. Although the Artificial Potential Field method ensures the robot's goal orientation at every
iteration, the probability of falling into the local minimum trap may be high. The RRT algorithm
provides rapid progress towards the goal by generating random nodes in the motion space, however the
RRT algorithm has the disadvantages of creating unnecessary nodes and taking a long time to generate
paths. In this study, the advantages of two different algorithms were used in order to generate optimum
path planning in an environment consisting of obstacles and a hybrid artificial potential Field (APF)
based Rapidly Random Tree (RRT) algorithm was developed in 2-dimensional space and optimum path
planning was achieved by reducing path cost and time costs. In addition, with the process of smoothing
the path is obtained to optimize path.

Keywords: Path Planning, APF, RRT, Hybrid Algorithm, Smoothing

INTRODUCTION

The use of robot technologies in different fields is increasing day by day. Robots of various sizes and
models are used in industrial areas, search and rescue, surveillance and military areas to remove the
restrictions that may occur due to the biological and physical limits of human beings. With the increase
in the use of robot technologies, it is necessary to reduce the costs required for robots to perform the
determined tasks. One of the most important problems to be solved in robot technology is the path
planning problem.

Path Planning problem; It is to find the optimal path by avoiding static and dynamic obstacles in the
working space from the initial point to the goal point. Many different methods and algorithms are used
to solve the robot path planning problem [1]. The robot path planning; is divided into two groups, global
path planning and local path planning, depending on whether it has prior knowledge of the robot
movement area or not. In global path planning, the position of the obstacles, especially the movement
area, is known in advance. In local path planning is redefined at every step in the movement area. In any
case, it is very important to avoid static and dynamic obstacles in the robot movement area and to
perform collision avoidance maneuvers. The robot makes its movements by avoiding obstacles through
sensors that have very different tasks on it.

It is quite common to use hybrid methods in solving the path planning problem. RRT is a very widely
used path planning algorithm, with fast running, always providing a solution even if it is not guaranteed
to be optimal, but the high computational cost and the increase in the time cost required for the solution
are the weaknesses of the algorithm. Artificial potential field is a widely used method with its important
advantages such as simple application, fast response and always providing the right orientation to the
goal. In this study, RRT in the working environment by calculating the artificial potential field of the
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determined point in each iteration of the algorithm, a faast orientation towards the goal is ensured and
an effective solution is offered with the use of hybrid algorithms. In Figure 1, it is seen what the cycles
of the robot's perception and movement are in a motion environment.

MOBIL ROBOT ACTING
4
\ 4
SENSING / PERCEPTION PATH EXECUTION
A4
LOCALIZATION PATH PLANNING

Fig.1. An example robot movement cycle
RELATED WORKS

In the literature, there are many studies in terms of path planning algorithms of vehicles with
autonomous mobility, their applications and controls. The management to be used may vary, such as
whether the environment is static or dynamic, whether the environment information is known
beforehand.

Artificial Potential Field

In this approach, the obstacles are defined as a particle in the working space. The resultant fields from
the initial point to the goal point are calculated and the robot path planning is made according to the
direction of the resultant field. In the workspace, obstacles are represented as a driving force, and at goal
points as an attractive force.

The artificial potential field approach was first introduced by Khatib [2]. Khatip with his work; he
explained that the robot moves with the effect of the force field, the point to be reached is the attractive
force and the obstacles are the repulsive forces, and that the robot can determine its direction and speed
according to the resultant force created by all these forces.

Dai et al. [3], with their studies of hierarchical potential field approaches, local minimum and They add
additional rotational forces to the working space to reduce collision problems.

Bai et al. [4] introduced the concept of longitudinal factor defined within the artificial potential field for
the development of the artificial potential field approach. In addition, with this study, they proposed a
new approach to solve the local minimum problem. In addition, they increased the artificial potential field
performance with the B-spline interpolation method.

Lin et al. [5] investigated how to detect intermediate nodes on the road by using the artificial potential
field approach they presented to find the most appropriate path avoiding obstacles. With the study, the
optimization of the data obtained from the gps data was provided with the artificial potential field.

Qureshi et al. [6] developed a potential function-based P-RRT (Potential Based-RRT) approach in order
to avoid the high computational cost of the RRT algorithm and to reach the optimal path. This approach
has been a solution to some of the fundamental problems of the artificial potential field method, such as
the local minimum problem. They have formed a basic resource for the development of real-time UAV
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path planning application. In Figure 2 and 3, it is seen what the global attractive and repulsive potential
fields.

20 -

Fig. 3. Global Repulsive Potential Field [11]

Attractive potential and repulsive potential field representations are given in the graphs above. It is
assumed that the robot moves from a high potential field to a low potential field, similar to the movement
of a charged particle in an electric field. Goal represents low potential and obstacles represent low
potential fields.

Sampling Based Techniquies

In sampling based techniques, the workspace is divided into different node sets/cells and algorithms
suitable for the mapped environment are run on each node set. Rapid-exploring random trees (RRT),
RRT-star (RRT*), A*, probabilistic roadmap (PRM), particle swarm optimization (PSO) are examples
of sampling-based algorithms. In Figure 4, it is seen what rapidly-exploring random trees expansion.
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Fig. 4. Rapidly-exploring random trees expansion [7]

Sertac Karaman and Emilio Frazzoli [8] developed the RRT* and PRM* algorithms to increase the
optimal path determination percentage of the RRT algorithm in accordance with the probabilistic
situation with the study they presented. With these algorithms, they made a detailed analysis of the
probabilistic infinity state. They also examined the asymptotic behavior of the cost of reaching the
solution as the number of random points in the path increases. In Figure 5, it is seen what rapidly-
exploring random Algorithm Extend operation.

-, : e - f q new
.“7 - »
= ,_’ 3 \ q rand

& - - q Nnecar

r{" <q inir

é

Fig. 5. RRT Extend Operation [9]

METHODS

Within the scope of the study, the use of RRT and APA algorithms developed for the road problem and
available in the literature together, minimizing the problems that may arise in the use of both algorithms
separately, and reducing the constraints, especially fuel and time, in accordance with the vehicle
kinematics of the robot, and reducing the most appropriate path. is aimed to be found. First of all, the
working steps of the RRT algorithm are given below.

RRT Algorithm Pseudo Code
Node« xinit; Edge— O ;
Graph (Node, Edge);
fori=1toKdo
Xrand <— RandSample(n);
Xnear<—NearestNode(Graph, Xmg);
Xnew<—Extend (Xnear, Xrnd, Adist);
if CollisionFree (Xnear, Xnew) then
AddNode(Graph, Xnew);
End if
if Distance(Xnear, Xnew) < Pmin then
Return Graph= (Node, Edge);
End if
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End for

The RRT Algorithm is essentially an algorithm that works in a very simple structure. Primarily, a graph
consisting of edges and nodes is created and a random point is determined in the working space, and the
node closest to the random point in the graph is determined. Euclidean distance is used for this and again
for the distance in between, the node that is at a distance of Agist from the nearest node is determined as
a new node to be added to the graph, if there is no collision with the obstacle for this new node, the node
is added to the graph.

The main problem here is that if the RRT algorithm is used for path planning, the static and dynamic
obstacles in the motion environment are not fully taken into account and the optimal creation of the path
planning may be avoided due to the locations of the new random points in the nature of the algorithm.
For this, APA and RRT algorithms are used together.

The RRT algorithm is a very fast running algorithm, but it is not always possible to find the optimum
path. After the RRT algorithm runs, the new road to be added to the tree is added to the tree after the
collision check is performed and it is determined that there is no problem afterwards. In this case, with
the APA approach, the resultant potential calculation is made according to the closest point in the tree
to the point to be determined randomly in the tree, and if the new point is determined accordingly, both
the orientation of the new point to the tree to the target and the avoidance of obstacles will be checked.
There are two fundamental forces in the APA approach. These forces are the forces that attract and push
the robot in the motion environment.

The total potential is expressed as the sum of these two forces.
U=U®+YU"
1)

Attractive potential field in the formula;

Uart (9)={
)

1/2kp*(g, goal) || p(g, goal) <d”
kd"p(q, goal) — 1/2k(d*)?|| p(q, goal) > d"

}

Repulsive potential field in the formula;

Urep (9)={

(3)

mp*(q, goal) / 2 (1/p(q, obs) — 1/po > p(q, goal) < po
0 p(g, goal) > po
}

k, m, pove d”are constant coefficients, k is the gravitational gain coefficient, m is the thrust field gain
coefficient po is the radius of the obstacle, d” is the distance between the goal and the robot [10].

F = —TU (potential field gradient calculation)

The speed and position of the robot after At are calculated by substituting the F force found after the
gradient calculation in the equations below.

Robot(V1) = Robot(Vy) + F/m x At
(4)
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Robot(X:+1) = Robot(X;) + Robot(Vi1) x At

®)

Unlike the classical RRT approach, the RRT and APA hybrid algorithm will reduce the rate of random
point selection of the RRT algorithm in path planning by calculating the pulling and pushing F resultant
force after the APA calculation of the relevant point during the addition of a new point in the tree, and
the movement towards the target will be ensured to progress more clearly.

RRT-APA Hybrid Algorithm Pseudo Code
Node« xinit: Edge— @ ;
Graph (Node, Edge);
fori=1toKdo
Xrand «<— RandSample(n);
Xprand <— APA(Xrand);
Xnear<—NearestNode(Graph, Xprand);
Xnew<—Extend (Xnear, Xprand, Adist);
if CollisionFree (Xnear, Xnew) then
AddNode(Graph, Xnew);
End if
if Distance(Xnear, Xnew) < Pmin then
Return Graph = (Node, Edge);
End if
End for

In the RRT-APA hybrid algorithm, instead of immediately adding the random point found by RRT to
the graph according to the most suitable point, the potential field vector strength calculated for the
randomly found point according to the most suitable point will be added to the graph according to the
new situation consisting of the combination of the random point.

RESULT AND DISCUSSION

The robot, which starts its movement in a determined obstacle formation and with the starting and ending
points, starts the global path planning phase with the RRT algorithm, as it will be seen as follows, and
with the local path planning with APA, the movement is directed towards the goal and the path is
corrected.

In the implementation of the method, first RRT is run within the scope of global path planning and a
suitable path is found at the initial and goal points. In Figure 6, it is seen what rapidly-exploring random
path extension in application.
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Fig. 6. RRT Path Extend
the new path is determined later the artificial potential field approach

After the global path planning,

and the gradient calculation of the points determined during the global path planning between the initial

and the goal points.

respectively.

9 it is seen what robot’s path after local planner progress output

8,

In Figure 7

AV NERRRRR RN b aiiiiid
ARUUURRR R MYRRERRRIE
ARV Ry
AR Iy
ARV L LR
ARV L Ny

ARRRRRRRR R R Ly
ARRRRRRRAR LA
R R AR
ARARAARRAAAAY
SRRRARARAAA ALY

"

' r

BERRRRAARAR LR
SERRARAARAR AR
SESSASAAR A a s AR e
PR T S
o o T
LA A L A
SEEEIEEEE IR IRy

Sooeoverrrrr v s v v vy R e e
cosveverrrrrrrvr vy s RS ¢« s e
Srerrrerrrrrrrrrvy REEEEEEEER - e ey
222222 2 A R R R R
Srreeveveve v v vy R ¢ e
LEA AL L A A A L A L LN
AL A R A R AL
LA AR R R R A
FEFITEIAAAOAAA A
FIFFFLLANAOAAAAAC
FITTTEAACAOAACAA A
FETTITAACCRACAAA A
FIXTEIAAACRAA A
FELESIAAAAAA AL
HEFTTIISA A ddaddaas
LR R R R R R
FISSEILS S04
FASAASSA A
AIALSER A idiniiin
FISEEIISAAIAI AR A
FIIEIISIRIIIIIdia

R NN

............
............
ALl ARy
)
AR Ry
DN R

AEEEEER Ry

ALy

LR NN

rrrrrrrrER

CERRRRNRININS

KERRIIRERS
IR R R )

MODBOT'S path, aft
“eslobal planner pa

ELEEERR Ry

Prrrraas

LRy

Global plannar setpoint

Iniviml point

Qonl paint
D
o

CERRRERY S
FERRRRRY
PERRRRENY
PRRRRNY
RN

Fig. 7. Robot’s Path After Local Planner Progress Output-1

LRRRRRRA

AR Y
ARLERRRRERR R Y
ALEEERREERRR ARy

——::—’rﬁd

AR ARRRRANY

3004 SONIQIIOOUd

81



MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,

ENGINEERING, NATURAL & MEDICAL SCIENCES

August 14-15, 2023 / Ankara, Tiirkiye

ARARRAAARAAR AR

L R
TITTITIOACCAAAACNAS
ATTTIETLAIAAAACN A
L R R R
FIITANARANAAAAA A
FIISLLALAAAAANA 0
R R R RN
FIPIIUARAATARAAAAA
LA R R
FESZAISAAAA A
LR R R RN

anner serpoint

Ceaiabiniinin

ol

Aelabinianay

RobOta parh, after ool Blannes

Chlataal planes oty

b
anal

ratial

Chlahiniiny
Chddbiaianang
:.:....—..~
L
bbb

SEITARSRAIRAAdiii Chldbisbabianbinamn
SEILSASAISadii CELELEi
PR R RN RNY] FElibbabibiinm

PIIIIHEIEAI It
LEELIESIEIIIIANIIN
PESLAEAIEIEAIAAAIN
R R EAT
HIEIIEII i
PO
TEIIIIIEAIE N
HHEIH I
]
J
I

CHEERER R
CRLEbE bbb
FEEebinbibihnn
FEERRERRERR N
PR N
LR N
PR
FROCEERRERER R
FEOHEERER N
FEUERERRERER RN
FEEEEEREERERA ALY

s Path After Local Planner Progress Output-2

Robot’

8

Fig.

ArsARALAAARAN AL L

|
|

i
| <

¢

AP

Ecyp
“\\\‘ilnuhilssi LR UL RN .A,ﬂﬂb
| srrrssreaenCeaeae versaisinaiaBEL
 AEAAIAIAAOCA A Pelbibalans mn
(FRATEERAARAORCAA Pehiahaiiin sE
,.\\\\!n!tn-\-\s\s.. fdhhainien lew
HETTEIRAIRAREA 0 e ' MMW
| FISLIOIALAOAACAA A4 Feiiiiaien e}
CRAIIIAIAIAARAA A deibibileinied0to
[ AIIIIREANAAA A Qelbaialeiie |
[HITRIARARA g _ ‘
Ty Qs vare
HETEAAAAin LRy
[ FISIEAIAIAAAA AT I
R AT I
LHAISERIR R FOlbi bbby
h\\\\\\::\:::: R Yy
L RN ENT] AL bbby
RS E L PN RE Y] PRy
[AIRIIIRIERIERENEIN LR
| 2E2EIHIITEIE AN LR R
[ £E1IIIII N ALy
L NN EEET] LR

[ 2EIIE000 031400 POLELREE R by
(LI L L AL AA
[ AN PALELREL LR by
[FERIIEII AR FELREREERIE RN B
| ) )

*

Fig. 9. Robot’s Path After Local Planner Progress Output-3

ing.

local path planni

ing
es

ties graph of the robot duri

hat the veloc

IS seen wi

In Figure 10

Robot veloci

2.00

A 7S

1.50 4
1.25

1.00 -
0. 75 -
0.50 -
0.25 A
0.00 -

3004 SONIQIIOOUd

ies

Robot Veloci

ig. 10.
ion 0

F

d according to the width and position information of

Ine
ven.

bta

formati

in

ica
d after the method

numer

In the table below,

is gi

the obstacle determine

82



MAS 18th

INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

Table I. Numerical Results

Map 1 Map 2 Map 3
Obstacle (Width/Location) 0.15/0.0 0.25/0.1 0.45/0.15
Global Path Planning Runtime (s) 4.18 2.50 1.31
RRT Smoothing Runtime (s) 0.036 0.039 0.038
Local Path Planning Runtime (s) 18.101 19.488 17.617
RRT Number of Iterations 220 115 36
RRT Path Length 100 62 33

CONCLUSIONS

In this study, first of all, the path between the initial and goal points was determined by the randomly
generated points without avoidance the obstacles with the RRT algorithm during the global path
planning stage. Later, this determined path was made smoother in accordance with the robot kinematics.
Using the points on the smoothed path, at the local path planning stage, the path that determined with
the artificial potential field approach of the robot and its orientation to the goal was calculated. Method
presented within the scope of the study was applied in a 2-dimensional workspace. As seen in the
numerical results, the change with the width and position of the obstacle affects the performance of the
method.
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ABSTRACT

The propose new numerical tools for computation of integrals equation having oscillatory special
functions like Bessel function and also any types of function on right hand side which may be oscillatory
or non-oscillatory. We consider The Potential integral equation of Oscillatory type. The Laplace
transform of the right hand side is difficult to compute. We approximate the proposed model by the
combination of the Leguerre Series method and the Laplace transform. The right-hand side of the
proposed integral equations will be converted in a special series, which enable us to compute the Laplace
transform in simple manner. The Laplace transform will be applied to convert the model into some
simple form, and will solve it for transformed solution. The solution will then be recovered with
numerical inverse Laplace transform by incorporating some suitable contour in the complex plane. In
doing this we aim to convert the oscillatory problem into very smooth non oscillatory problems and the
to find the solution with great accuracy.

Keywords: Potential integral equation, Bessel function, Leguerre Series, Laplace transform.

1. INTRODUCTION

In the current present paper we were approximate the Potential integral equation with Bessel kernel
and will find the numerical form of the solution. Some earlier work relevant to approximate the current
problem can be found in the reference work [1,2]. In these references, the numerical as well as analytical
methods have been developed. In the present MS research proposal, we are concerned with the
numerical solution of Potential integral equation defined by the following equation (1)

f;],,w(x — Hu(t)dt = g(x), xe[0,1],v> -1, 1)

where w are oscillation parameters J,, is the Bessel function and g(x) is any function which may be
oscillatory or non-oscillatory and w(t) is unknown function to be find some efficient numerical methods
have been used recently (see, for example, [3,4] and references therein ). The essential application of
problem (1) is highly oscillation parameter w , due to which the kernel of Bessel types function which
is highly oscillatory . It means that the most important methods like Galerkin method slandered
collocation method are suffered due to the highly oscillation parameter. To overcome this difficulties,
we used Leguerre in Laplace transform methods.

We were approximate the proposed model by combination the Leguerre and Laplace transform. Since
the kernel involved are of difference type, the oscillation parameters and right-hand side contain
oscillatory function. The Laplace transform along with Leguerre series will apply to the propose model.
Then inverse Laplace will be approximated numerically.

2. LEGUERRE SERIES AND LAPLACE TRANSFORM METHOD OF POTENTIAL
INTEGRAL EQUATION

We expressed g(x) in the form of Leguerre series [3], as
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n—1bm e‘0x| =g(x) where x¢€[0,T] (2
Let w(x) is be a function of class A function then we define The Laplace transform as define as
F(P) = f, e P" f()de (3)

The inverse transform is expressed as

c+ioo

W(x) = 1/2mi [ ", " ePT F(P)dp (4)

This pairs of transform are very suitable for the approximate solution of Potential integral equation. For
more detail studied transform book may be very suitable [5]

Laplace transform of Bessel function in form of

U oW ©)
The Laplace transform of Leguerre series for g(x) as

m am
gl =) (17m) ©)

3. SOLUTION OF INTEGRAL EQUATION BY LEGUERRE AND LAPLACE TRANSFORM
METHOD

We apply the developed method which is based on Leguerre and Laplace transform method to integral
equation with Bessel kernel as follow

f(f]vw(x —tu(t)dt = g(x), x e [0,1],v > -1, (7

The solution of equation (1) in the form of
LuOLG] =10, (153 ®
(t)] [ZnLL ]17+3n ] (9)

Putting equation (5) and (6) in equation (9), we get

> (15m

Llu(t)] = —Sn=L (10)

(z+ |p2+w?2) [p2+w?

The integral equation define above can be converted in to Gaussian plane and then the result can be
getting in the form of Gaussian line integral along with some suitable path with the utilization of some
quadrature rules. The solution formula recovered in this format is given as.

u(t) =1/2mi fQ eP*F(P)dp (11)
S0 we can use parabolic path which is suitable for any type of integral equation and also need less nodal
points and getting good accuracy.
Q=W+9(1 —sin (g — ip)) (12)
where W, 9, g are the parameters in equation (12)
For,

p =p(f), sn=s(fn),  fa=nk

So equation (12) in the form trapezoidal rule we get
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Lg(x)] = X1, 1exp (Sjt)F(P)dp

Table for. Laplace its Inverse Function.

S. L g(s) Laplace Inverse Laplace g(s)

No

01 | L(s™ % :—JA (s™)

02. | £(e%) ) P (e?)

03. L(sinbs) p—b p—b (sinbs)

4, [ 1 1 ,
0 L(sinbs) ez P >0 7P >0 (sinbs)
S S
pzapz P >0 prepz P >0

5. ANALYSIS OF LLT (LEGUERRE LAPLACE TRANSFORM METHOD) BY SOLVING
EXAMPLE

Example 1: Consider the following PIE (Potential integral equation) is given as,
[ Jpw(t — 2u(z)dz = t%e?, te[01], v=1 (14)
Where the L(t2e"t) is not available so using leguerre and Laplace transform methods

The solution of equation (14) in the form of

m

L@l = L), (155)) (15)
L) = w (16)

Putting equation (5) and (6) in equation (16), we get

m
Y. (pm)

Llu(2)] = o 17)
(z+ [p2+w2) [pZ+w?2

The integral equation define above can be converted in to Gaussian plane and then the result can be
getting in the form of Gaussian line integral along with some suitable path with the utilization of some
guadrature rules. The solution formula recovered in this format is given as.

u(z) = 1/2mi fQ eP* F(P)dp (18)
S0 we can use parabolic path which is suitable for any type of integral equation and also need less nodal
points and getting good accuracy.
Q=W+9( —sin (g — ip)) (19)
where W, 9, g are the parameters in equation (19)
For,

p =p(f), sn=s(fn),  fa=nk
So equation (12) in the form trapezoidal rule we get
u(z) = ¥’ 1exp (Sjt)F (P)dp

Table 1. The approximate solution for the example 1 the results obtained by the present method when
the quadrature points N=50 and oscillation parameter w=1000.
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t 0.1 0.4 1

Uapp 0.1036 0.18886e + 003 2.7171e+003
Uexct[2] | 0.1e + 003 0.188e+003 2.729e+003
Uapp[2] | 0.1010e+003 0.1877e+003 2.7182e+003
Error 0 1.165e"-15 6.70e"-11

Example 2: Consider the following VIE (Voltterra integral equation) is given as,
fat],,a)(t — 2)u(z)dz = sint, te[0,1], v=20 (1)
Where the L(sint) is is available so using Laplace transform methods

The solution of equation (1) in the form of
Llu(z)]L[jy] = L[sint] )

__ Ll[sint]
Putting equation (5) and (6) in equation (3), we get

L[u(2)] = P @)

wV

(z+ [p%+w?) [p2+w?

The integral equation define above can be converted in to Gaussian plane and then the result can be
getting in the form of Gaussian line integral along with some suitable path with the utilization of some

quadrature rules. The solution formula recovered in this format is given as.

uz) = 1/2mi fQ eP* F(P)dp

(5)

S0 we can use parabolic path which is suitable for any type of integral equation and also need less nodal
points and getting good accuracy.

Q=W+4+9( —sin (g — ip))
where W, 9, g are the parameters in equation (6)

For,

p =p(f),

Sp = s(fu),

fo = nk

So equation (12) in the form trapezoidal rule we get
u(z) = 37, 1exp (Sjt)F(P)dp

Table 2. The approximate solution for the example 2 the results obtained by the present method when
the quadrature points N=50 and oscillation parameter w=1000.

t 0.1 0.4 1

Uapp 99.83 2.95e + 002 8.4147e+002
Uexct[2] 99.8341 2.9552e+002 8.41472e+002
Uapp[2] | 99.8341 2.9955e+002 8.8144e+002
Error 0.0007 0.0000014 0.000005

(6)

()
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6. CONCLUSION

In this paper, we consider the Potential integral equation of oscillatory type kernel and whose right-hand
side is any type of functions. The right-hand side of equations (1) will be approximated numerically in
such a way that its Laplace transform can be computed in a very simple way. For this we ware
incorporate the Leguerre series approach, which is enable us to compute the Laplace transform in a very
simple way. Then further, the inverse Laplace transform is to be approximated numerically by the
developed scheme. The developed scheme is to be able to approximate the solution with better accuracy,
and it can then be applicable to variety of Potential integral equations with difference kernels.
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OZET

Teknolojik gelismelere bagh olarak, optik gorlintiiler yaygmn olarak elde edilip kullanilmaktadir.
Uydulardan, mobil cihazlardan veya herhangi bir kamera sistemine sahip aletlerden elde edilebilen bu
goriintiilerin incelenmesi ¢alisma icin temel bir sorun teskil etmektedir. Diizensiz go¢men krizleri,
devletlerin komsu iilkelerdeki sinir ihlalleri gibi durumlarda aksiyonlarin alinmas: gerekmektedir. Ug
taraft sularla cevrili iilkemizde ise 6zellikle denizden gelebilecek tehlikelere karsi gemilerin tiirii ve
cinsinin tespit edilmesi 6nemlidir. Yer yer yiikseltiye sahip olan iilkemizde sinir gézetimi i¢in insan
isgiiciiniin kullanilmas1 maliyet acisindan efektif degildir. Bu durumda insansiz hava araglarmin (IHA)
veya uydularin kullanilmasi maliyet ve zaman agisinda daha yararli olabilmektedir. Bu nedenle kara
gbzetimi i¢in kullanilan cihazlarla elde edilen optik goriintiilerin degerlendirilmesi gerekmektedir. Bu
calismada optik cihazlardan elde edilen goriintillerde gemi tespiti ve siniflandirilmasi ic¢in yapilan
caligmalar incelenmis ve bu calismalar 1s18inda gelistirilen ¢dziim Onerileri karsilastirilmigtir. Gemi
tanima modiiliinde, literatiir caligmalarinda ve ¢esitli yapay zeka yarigsmalarinda dikkat ¢ceken VGG16
ile LSTM ag modelleri kosturulmus ve basarimlari karsilastiriimastr.

Anahtar kelimeler: Gemi tespiti, Optik goriintiilerden gemi tespiti, IHA gériintiilerinden gemi tespiti,
VGG16, LSTM agt

ABSTRACT

Due to technological advancements, optical images are widely obtained and used. Examining these
images, which can be obtained from satellites, mobile devices, or any tools with camera systems, poses
a fundamental problem for research. Actions need to be taken in situations such as irregular migrant
crises or border violations by neighboring countries. In our country, which is surrounded by water on
three sides, it is important to determine the type and species of ships to protect against potential dangers
from the sea. The use of human labor for border surveillance in our country, which has elevations in
some places, is not cost-effective. In this case, the use of unmanned aerial vehicles (UAVSs) or satellites
may be more beneficial in terms of cost and time. Therefore, the evaluation of optical images obtained
with devices used for land surveillance is necessary. In this study, the studies conducted for ship
detection and classification in optical images obtained from optical devices were examined, and the
proposed solutions developed in the light of these studies were compared. The VGG16 and LSTM
network models, which are used in ship recognition modules, have been evaluated and compared in
various artificial intelligence competitions and literature studies. Their performances have been analyzed
and compared.
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Keywords: Ship detection, Ship detection from optical images, Ship detection from UAV images,
VGG16, LSTM network.

1. GIRIS

Insansiz Hava Araglari (IHA), halk dilinde dron olarak tanimlanmakta olup giiniimiizde yaygin olarak
kullanilmaktadir. Temelde bir kumanda sistemine veya otonom olarak hareket etme giicline sahiptir.
Dronlar1 normal kullanicilar hobi amaciyla, gesitli yiiksekliklerden ¢ekim yapmak veya manzaray1 daha
yiiksekten izlemek i¢in kullanmaktadir. Kar amaci giiden sirketler ise paket servisi, arazi gozetimi,
maden (degerli tas, altin vs.) arama gibi alanlarda kullanirken resmi kurumlar ise arama-kurtarma, sinir
gbzetimi ve giivenlik amaciyla kullanmaktadir. Ayrica kotii niyetli sahis veya sahislar ise gilivenlik
tehdidi olusturabilecek durumlar i¢in kullanabilmektedir. Normal kullanicilar da kullandiklar1 bolge
itibariyle gilivenlik acig1 olusturabilecegi icin c¢ogu gelismis {iilkelerde kullamim alanina sinir
getirilmektedir. [HA’lar yiiksekten ¢ekim yaptiklari icin goriis alani (viewport) ¢ok genis olabilmektedir.
Bu goriis alani cisimlerin taninmasi i¢in bir sorun olmakla beraber tek karede birden fazla cisimin
goriilmesi ise smir gozetimi igin yararli bir 6zelliktir. Gorilintiilerdeki cisimleri tespit etmek ve
siiflamak amaciyla gelistirilen bu ¢aligmanin 2. bolimiinde literatiir incelemesi, 3. bolimiinde
kullanilan veri seti 4. béliimde Onerilen yontem ve 5. boliimiinde sonug ve dneriler sunulmustur.

2. LITERATUR INCELEMESI

IHA’lardan elde edilen goriintiiler incelendiginde hedef tespitinde diisiik yogunluktaki ¢ekimlerde hedef
tespitinin ¢ok zor oldugu ve bu g¢ekim goriis asisindan dolayi1 resimlerdeki nesnelerin ¢ok kiiclik
goriildiigl icin nesnenin taninmasi neredeyse imkansiz hale gelebilmektedir. Cekim yapilan ortamda,
nesnenin odaklanamamasi veya bir nesnenin diger nesneyi perdelemesi (engellemesi) durumunda,
nesnenin taninmasi insan goziiyle bile zor olabilmektedir[1]. Elde edilen goriintiilerdeki piksel kayiplari
icin Gaussian Mask kullanilabilir[1]. IHA’ya baglanan bir kamera sistemi sayesinde durgun ve hareketli
araglarin tespiti igin bir model 6nerilmistir[2]. Bu ¢aligmada hareketli ve hareketsiz araglari tanimak i¢in
blobs algilama (blobs detection) denilen ve kiimelenen tekil noktalardan alinan degerler kullanilarak
nesnelerin algilanmasi yontemi ile tespit edilmistir. [HA’ya baglanan kameralarla nesne tespiti ve
smiflandirilmasi i¢in iki farkli yaklasim kullanilmaktadir. Bu yaklagimlardan ilki, IHA’nin iglemcisi
kullanmak, ikincis ise IHA’nm bagli bulundugu ana sunucu tarafinda bu islemin yapilmasidir. IHA
tarafinda kurgulanan sistemlerde kullanilan algoritmaya gore maaliyet artabilmektedir. Sunuculu
sistemlerde ise yiiksek bantlarda veri aktarimini gerektirdigi i¢cin maliyetli bir islem olabilmektedir.
Ayrica baglant1 her zaman stabil olmayabilecegi gibi anlik olarak degerlendirmede gecikmelerin olmasi
s0z konusudur. C. Wang ve ark. Yaptiklar ¢alismada yukarida belirttigimiz duruma ¢6ziim olarak Faster
R-CNN yontemini Onermistir. Ayrica [3] c¢alismasinda Faster R-CNN tabanli olan detectron2
algoritmas1 yapilan Global Road Damage Detection Challenge 2020, yarigsmasinda iyi bir derece
yapmustir. Hedef tespiti i¢in derin 6grenme yontemlerinde iki farkli ¢oziim bulunmaktadir. Bunlar
sirastyla tek asamali (One Stage) veya Iki asamali (Two Stage) algoritmalardir. iki asamal1 algoritmalar
biraz daha yavas caligan ve yiiksek hesaplama gerektiren algoritmalardir. Tek agsamali algoritmalar daha
az karmagik ve daha hizli ¢alisan fakat biraz daha diisiikk hesaplama gerektiren algoritmalardir. [4]
yaptiklar1 calismada YOLO v2 tek asamali algoritmasini kullanarak IHA goriintiilerinden arag tespiti
yapmustir. Y. Hu ve ark. [5] yaptiklar1 ¢calismada IHA goriintiilerinden hedef tespiti icin YOLO v3
kullanmiglardir. Yapilan ¢alisma kullanilan 6nceki ¢aligmalarla karsilagtirilmig ve sonucun daha iyi
oldugu goriilmiistiir. Y. Hu ve ark. YOLO v3 algoritmasini fast R-CNN, faster R-CNN ve multi SDD ile
karsilastirarak karsilastirmali bir sonug¢ elde etmistir. Genel olarak hedef tanima islemi IHA’nin
igerisinde yapilmasi, sunuculu sistemlere gore daha iyi olabilmektedir. Fakat donanim eksikligi gibi
nedenlerle veya bazi zorunluluklardan dolay1 sunuculu sistemlere gereksinim duyulabilmektedir. Bu
durumlarda verilerin sikistirilarak gonderilip alinmasi gereken ag kapasitesini azaltabilir. A. Risnmawan
ve ark. [6] yaptiklar1 ¢aligmada 6zellik haritalar1 (Feature Maps) ¢ikarilarak online sunucuya génderip
almakla yliksek kapasite ihtiyacini azaltmistir.

Kamusal alanda kullanilan IHAlarla ilgili yapilan devriye gdrevi calismasinda, IHA’lar 6nemli giig
hatlarinin takibinde kullanilmas1 senaryosunda, VGG16 agin1 ¢esitli modifikasyonlarla kullanmistir[7].
Gemi tanima statik resimlerdeki hedef tespiti ve hassas konumlandirmada temel bir sorun teskil
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etmektedir. C. Zu ve ark. [8] yaptiklar1 IHA goriintiilerinden gemi tespiti ¢aligmasinda, nesnelerin 6n
plan segmentasyonu i¢in genel arka plan modeli Grabcut algoritmasi tabanli bir yaklagim sunmustur.
Calismada oncelikle denizlerin i¢inde bulundugu resimlerden 6rnek bir sablon hazirlanmistir. Bolge
genisleme algoritmasi (Region growing algorithm) ile bu sablondaki t¢lii haritalar (Trimap)
olusturulmustur. Bu ¢iktilar Grabcut i¢in arka plan olarak baslangigta verilmistir. Gelistirilen algoritma
diistik seviyelerdeki goriintiilerden iyi bir sonu¢ vermekle kalmamis ayrica Grabcut algoritmasinin
cikaramadig arka plan sonuglariin ¢ikarilmasini da saglamigtir. IHA goriintiilerindeki kiiciik hedeflerin
tespit edilmesindeki zorluklardan bahseden M.K. vasic ve V. Papic [9] bazen kiiciik hedeflerin
goriintiiniin %1’ini olusturdugunu belirtmektedir. Goriintiideki bu gili¢liigii agsmak i¢in ¢oklu model
(Multimodel) yaklagimini 6nermektedirler. Caligmalar incelendiginde, nesne tespiti i¢in derin 6grenme
algoritmalarinin kullanildig1 goriilmektedir [10]. Ayrica makine 6grenmesi yontemleri de nesne tespiti,
kenar tespiti i¢in kullanildig1 goriilmektedir. VGG16 agmin farkli modifikasyonlariyla uygulandigi,
GrabCut algoritmas1 ile arkaplan ile Onplan resimleri ayristirilabildigi literatiir ¢aligmalarinda
belirtilmektedir.

3. VERi KUMESININ HAZIRLANMASI

Gemi smiflandirma alaninda [9] yapilan literatiir ¢alismasinda deniz vasitalarini tespit etmek icin
kullanilan veri kiimeleri listelenmistir. Ele alinan ¢alismada 6nemli goriilen veri kiimeleri Tablo 1°de
gosterilmistir.

Tablo 1. Deniz veri kiimeleri tablosu

VERI KUMESI RESIM ADEDI GEMI SINIF SAYISI
VAIS 2865 15
ABOShips 98880 ?
MCShips 14,709 13
Singapore 17,430 6
SeaShips 31,455 6
MARVEL 2,000,000 29
HRSC2016 106t 19
Airbus Ship Detection 208,162 !
BCCT200 800 4
ShipRSImageNet 3435 >0
% Caligmada literatiirdeki veri kiimelerinin bir alt kolu olan ve Roboflow grubu tarafinda yayinlan gemi
8 s1.r'nﬂa1{na Vc?ri kiimesi kullamlmw‘ur. Bu veri lfiime.sin'de. 5927 adet resim ve 11 adet sinif mevcutur. Veri
” kiimesine ait siniflar ve adetleri Tablo 2’de gosterilmistir.
g Tablo 2. Kullanilan Veri kiimesi sinifi ve adedi
= -
a GEMI SINIFI ADET
g Yiik gemisi 296
8 Dredger gemisi 345
2 Feribot gemisi 339
g
Balike¢1 gemisi 601
Askeri gemiler 471
Yolcu gemisi 460
Port Tender gemisi 603
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Kurtarma gemisi 602

Tanker gemisi 603
isi 489

Hasar Kurtarma gemisi

Rémorkdr gemisi 598

Veri kiimelerindeki resimler 224*224 piksel boyutlarinda olup 3 kanallidir. Resimler yiiklendikten sonra
0 ile 1 arasinda bir deger liretmek amaciyla standart olarak 6lgeklendirilmistir.

4. MATERYAL VE YONTEM

Optik kaynaklardan elde edilen goriintiilerde gemi tespiti yapilirken, eski calismalarda makine 6grenme
algoritmalarinin daha fazla kullanildigi goriilmektedir. Bu c¢alismalarda giiriiltiiyli azaltmak icin
Gaussian Mask kullanimi 6ne ¢ikmaktadir. Nesne tespiti; Canny, GrabCut gibi algoritmalarin ayr1 ayri
veya ayni anda uygulanmasi ile saglandig1 goriilmektedir. Tespit edilen bolgede makine dgrenmesi
yontemleri veya derin 6grenme algoritmalarinin kullanilarak gemin siniflandirilmasi saglanmaktadir.
Bu ¢alismada makine 6grenmesi yontemleri ile derin 6grenme yontemleri beraber kullanilarak hibrit bir
yontem sunulmustur. Calismada; Canny ve GrabCut algoritmalan ilgi, ROI (Region Of Interest),
bolgeleri tespiti i¢in kullanilmis daha sonra 6grenme algoritmalari elde edilen bu bdlgelere uygulanarak
nesnenin siniflandirilmas saglanmistir.

4.1. Canny Kenar Bulma Algoritmasi

Goriintiideki kenarlar1 bulmak i¢in kullanilan bir algortimadir. Y&ntemin ana amaci kenarlar1 bulurken
nesnenin de tespit edebilmesidir. Nesnenin tespiti icin goriintiideki piksellerden yararlanilir. Piksellerin
birbirinden farkli olmasi bu tespiti hizlandirmaktir. Uygulanan Gaussian filtresi sayesinde giiriiltii
azaltilir ve ¢ok kii¢iik olan nesneler ayristirilir. Daha sonra Sobel operasyonlartyla hem dikey hem de
yatay olarak gradyen hesaplamalar1 yapilir. Hesaplanan gradyenlerin uzunluklari hesaplanarak degerleri
belli bir esik degerinde kiiciik degerler elenir. Bu isleme Non-Maximum Supression denir. Sonraki
asamada da iki farkli esik deger (Threshhold) uygulanir. Esik degerler arasindaki noktalar zayif kenar,
biiyiik esik degerden daha biiyiik noktalara giiclii kenar olarak degerlendirilir. Diger degerler ise kenar
olmadig1 sonucuna varilir. Son asamada ise bulunan zayif kenarlar ile giiclii kenarla birlestirilerek
stireklilik arzeden kenarlar bulunur.

4.2. GrabCut algoritmasi

Verilen goriintiilerdeki arkaplan ve onplan nesnelerini ¢ikarmak icin kullanilan bir algoritmadir.
Resimlerin segmentasyonu i¢in de kullanilmaktadir. iteratif bir yapida olup Gaussian Dagilim Modelini
(Gaussian Mixture Model) kullanir. Nesne g¢evresindeki piksellerin tespiti icin K-Means kiimeleme
algoritmasini kullanir. Algoritmada beli bir dikdortgen alan {izerinde ¢alisarak resmi iki farkl
segmentasyon etiketine ayirir. Bu segmentasyonda ilk bolge arkaplan diger bolge ise dnplandir. Bu
etiketler sayesinde geri kalan kisimlar da 6nplan ve arkaplan olarak etiketlenir. Algoritma her adimda
Gaussian Dagilim Modeline gore iki farkl etikete ait piksellerin yogunluklarini ve varyansini tahmin
etmek i¢in Bayes teoremini kullanir.

4.3. VGG16 Smiflandirma Modeli

Oxford tarafinda gelistirilmis bir yapay sinir ag1 modelidir. Goriintii siniflama, tanima ve segmentasyon
islemi i¢in kullanilmaktadir. Toplamda 16 adet katmana sahip sahip olup bunlardan 3 tanesi tam bagh
digerleri ise konviilasyonel katmandir (Sekil 1). Konviilasyonel katmanlarda 3x3 filtreler
kullanilmaktadir. Her konviilasyonel katmandan sonra maksimum havuzlama (MaxPooling) katmani
uygulanmaktadir. Uygulanan havuzlama katmani sayesinde nesnelerin konumlarinin 6telenmesine karsi
giiclii bir algilayici olusturulmasi saglanmaktadir.
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Size:224 3x3 conv, 64
.
3x3 conv, 64
pool2

v
Size:112 3x3 conv, 128
A4
3x3 conv, 128
pool/2
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Size:s6 3x3 conv, 256
.

3x3 conv, 256
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3x3 conv, 256

pool2 112x]112 % 128
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Size:28 3x3 conv, 512
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3x3 conv, 512

1 1 %4096 1 x1x 1000

3x3 conv, 512
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pool2
v

Size:7 fc 4096

v
fc 4096
*
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Sekil 1. VGG16 mimarisi
4.4. LSTM Smiflandirma Modeli

Uzun kisa siireli hafiza (LSTM - Long Short-Term Memory) aglar1 yinelemeli derin 6grenme (RNN -
Recurrent Neural Network) modelinin bir farkli versiyonudur (Sekil 2). Genel olarak ardisik tahmin
problemlerinde kullanilmaktadir. Bu anlamda karmagik problemlere uygulanabilme kapasitesine
sahiptir. Makine cevirimi, ses tamima ve bir¢ok alanda uygulanmaktadir. Yinelemeli derin 6grenme
yontemleri, tam bagl ileri beslemeli aglardan farklidir. Bu farklilik yeni durum ile eski durumun
saklanmasi ve bu iki durum arasindaki karsilagtirmadan kaynaklanmaktadir. LSTM agin1 optik
goriintiiler iizerinde calistirabilmek icin 6zellik ¢ikarict yontemleri uygulamak gerekmektedir. Bu
modelde resimlerin Ozelliklerini elde etmek i¢in konvensiyonel katmanlarin kullanilmasi ile
gergeklesebilir.

h,

c, N,

[ iy LLF

C,
Lo || o ||tamh| [ & |
he o [ ] ] h,

. ”

Sekil 2. LSTM ag mimarisi
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5. BULGULAR

Yapilan c¢alismada dncelikle gemi tanima modiilii i¢in literatiir ¢aligmalarina baglh olarak VGG16 ve
LSTM modelleri ayr1 ayri olarak hazirlanmistir. Bu modeller %90 egitim %10 dogrulama verisi olarak
ayrilmistir. Modeller, veri kiimeleri iizerine ayri ayri olarak uygulanmis ve elde edilen modeller
kaydedilmistir. Daha sonra nesne tespiti i¢in Canny kenar bulma algoritmasi ile nesne tespit edilmis ve
GrabCut algoritmasi sayesinde cisim arkaplandan ayrilarak daha belirgin hale getirilmistir. Elde edilen
bu resim kaydedilen siniflandirma algoritmasi sayesinde taninma islemi gerceklestirilmistir (Sekil 3).

‘ Optik Gorinti ‘

!

Canny Kenar Bulma
Algoritmas

Tespit Edilen Gorintu

Sinflandirma
Algoritmasi

Sekil 3. Gemi tespitinde kullanilan tespit ve tanima algoritmasi

VGG16 modelinde incelenen ¢aligmaya sadik kalinarak herhangi bir ek katman konulmamaistir. Bunun
yanisira LSTM modeli ise konvensiyonel katmanlar (Convolutional), havuzlama (MaxPooling),
sontimleme (Dropout) katmanlar1 kullanilmistir (Tablo 3).

Tablo 3. LSTM kullanilarak olusturulan siniflandirma modeli

KATMAN CIKIS BOYUTU PARAMETERE SAYISI
Convad (None, 1,62,62,64) 1792

ConvL.STM2D (None, 1,56,56,32) 602240

Activation (None, 1,56,56,32) 0

MaxPooling3D (None,1,28,28,32) 0

ConvL.STM2D (None,1,24,24,64) 614656
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MaxPooling3D (None,1,12,12,64) 0
ConvLSTM2D (None,1,10,10,96) 553344
Activation (None,1,10,10,96) 0
ConvLSTM2D (None,1,8,8,96) 663936
Activation (None,1,10,10,96) 0
ConvLSTM2D (None,1,6,6,96) 663936
MaxPooling3D (None,1,3,3,96) 0
Dense (None,1,3,3,320) 31040
Activation (None,1,3,3,320) 0
Dropout (None,1,3,3,320) 0
Reshape (None,1,2880) 0
LSTM (None,64) 753920
Dropout (None,64) 0
Dense (None,11) 715

Hazirlanan siiflama modellerinde erken durma (Early Stopping) opsiyonlart kullanilmis olmakla
beraber 1000 adet iterasyon ile denemistir. Uygulanan modellere ait sonu¢lar LSTM modeli (Sekil 4) ve
VGG16 Modeli (Sekil 5) incelendiginde, verilen algoritmalarin istenen basariy1 yakalayamadig
goriilmekle beraber test asamasinda gemi tiirlerini bulmada kismen basarili olmustur. Modellerde
gemilerin benzer 6zellikte olmasi, ortam benzerlikleri gibi durumlardan dolayi egitim ve dogrulama hata
miktarlan 6zellikle LSTM modelinde ¢ok fazla dalgalanmalara sebep olmustur.

\,

V| AL

Sekil 5. VGG16 Modeline ait sonuglar
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6. SONUCLAR

IHA goriintiilerinden gemi tespiti ve siniflandirilmasi igin literatiir ¢aligmasi arastirilmis ve bunlara
dayanarak hizli ve anlik (Real time) i¢in uygun olan bir algoritma modeli Onerilmistir. Literatiirde
kullanilan modeller arasinda karsilastirma yapabilmek i¢in iki farkli siniflandirma algoritmasi ayni
veriler tizerinde kosulmustur. Caligmanin akis algoritmasinda hem makine 6grenme algoritmalari hem
de derin 6grenme algoritmalar1 kullanilarak hibrit bir yaklagim benimsenmistir. Algoritmanimn ilk
asamasinda tespit, ikinci asamasinda ise tanima modiilleri kullanilarak iki asamali bir yap1 tercih
edilmistir. Veri kiimesindeki deniz araglarinin birbirine gok benzer yapida olmasi bazi siniflar arasinda
karmagikliga sebep oldugu goriilmiistiir. Ayrica verilen az olmasindan dolay1 hedeflenen basariya ¢cok
fazla ulasilamadig1 goriilmektedir. LSTM modeli, VGG16 modeline gore daha iyi sonuclar sagladig:
sOylenebilir. Fakat ortam sartlarinin giinesli ve agik olmasi gibi nedenlerden dolayi, ger¢ek yasam
kosullarinda her iki algoritmanin sonuglarinin diisecegi tahmin edilmektedir. Bu durumda gercek yagsam
kosullar1 6rnegin yagmurlu ve kapali hava sartlar1 gibi karli veya sisli durumlarda gelistirilen
algoritmanin ¢ok da basarili olamayacagi soylenebilir. Bunun disinda veri kiimesindeki resimlerin
kaliteli bir ¢ekimde yapilmig olmasi da basari igin 6nemlidir. Her zaman kaliteli bir kamera sisteminin
takilmas1 miimkiin olmadigindan daha kalitesiz ¢ekimlerde algoritmanin denemesi gerekmektedir.
Calismanin sonraki asamalarinda kalitesiz ¢ekimler ve hava sartlarina bagli olarak bir algoritma
gelistirilmesi  hedeflenmektedir. Ayrica siniflandirma modelinin  genisletilmesi ve basarisinin
artirllmasina yonelik ¢alismalar yapilacaktir.
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ABSTRACT

Hydrographs play a critical role in water resource management, flood prediction and environmental
conservation. Accurately creating hydrographs in a range of land use conditions is crucial for long-term
development and successful water resource planning. This work provides a method for creating
hydrographs in a variety of land use scenarios that uses experimental data and soft computing models.
Hydrological data i-e discharge, is collected in the laboratory using Rainfall Simulator to depict various
land use types such as urban, agricultural, wooded and mixed to investigate the influence of flexible
vegetation (grass land), stiff vegetation (big trees) and their combination on runoff formation under
varied rainfall intensities and slopes with the results compared to barren (no vegetation) conditions.
Hydrographs were made for each of the circumstances. Hydrographs were made and compared for each
case.For each scenario, hydrographs were generated to investigate the impact of land use conditions on
hydrograph formation. In order to validate this observed data, an Artificial Neural Network (ANN)
model is used to estimate observed runoff data. Six ANN models with different training functions were
evaluated using performance measures such as R? (Coefficient of Determination), RMSE (Root Mean
Square Error), NSE (Nash-Sutcliffe Efficiency), SSE (Sum of Square Error), and MAE (Mean Absolute
Error). The best performance was attained by the ANN model with 15 neurons in each hidden layer,
which had the highest NSE and R? values (0.97 for validation and 0.99 for testing) and the lowest SSE,
MAE and RMSE values.

Keywords: ANN, Hydrograph, Landuse, Rainfall simulator, Runoff

INTRODUCTION

Nature-based solutions (NBS) have become prevalent in developed as well as developing nations in
modern times. The NBS strategy is used to reduce the negative effects of climate change by
strengthening resilience in areas of societal meteorological risk, such as floods and sustainable
development. [1]-[3]. The most important variables for the estimation of total flow accessing the urban
system of drainage are the rainfall and runoff reactions [4]. The discharge at outflow region is heavily
influenced by several elements, particularly compaction of the soil, soil type throughout the area of
catchment, morphological features, and cover of vegetation. In places with a variety of the
aforementioned elements, the runoff-rainfall relationship is a complex process. As a result, developing
a quantitative and qualitative correlation between these parameters and runoff generation is critical for
improving urban drainage design.
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Furthermore, runoff-rainfall relationships developed from green surfaces can be implemented for
calibration of classic infiltration models in urban drainage design [4]-[8]. Flash floods are among the
deadliest types of floods. In comparison with other types of floods, the impact of flash floods is highly
abrupt and high in a very short amount of time [9]. It has previously been noted that there are numerous
causes of flash floods, including the topography of the region, the rainfall intensity, and the vulnerability
of the community and its resources [10]. However, the frequency of flash floods harmed the
socioeconomic environment. The increased frequency of floods in recent years has significantly
impacted the human socioeconomic environment. [11]. Flash floods have an enormous effect in
countries such as Pakistan, which has varying topography, sloping terrain in hilly areas, and different
climates that are difficult to anticipate. The flooding caused by these hill torrents has high peaks in a
short duration. As a result, individuals usually have less time to respond to these types of flash floods,
resulting in massive losses of human beings and animals [12], [13]. There are several mountainous
places in Pakistan that have been designated as hill torrents in all the country's provinces. Flash floods
are caused by hill torrents in Southern Punjab and Baluchistan, which have steep slopes and barren hilly
regions. The districts of Layyah, Rajanpur, and Dera Ghazi Khan suffered severe damage because of
these flash floods [13], [14]. There is little understanding of the natural way to deal with flash floods.
Using vegetation along sloped terrain, a laboratory scaled rainfall simulator can be employed to
investigate the link between rainfall and runoff. The rainfall simulator analyses rainfall by generating
sprinkles with varying rainfall intensities [15]. Many countries, including India, have employed this
technology to examine the runoff-rainfall correlation in mountainous regions [16]-[20]. Physical,
empirical, and conceptual models can be applied to develop the runoff-rainfall relationship [17], [21]-
[23]. The empirical model can be used to develop the correlation between the rainfall-runoff model
using data already collected. However, some researchers have employed artificial neural networks or
fuzzy logic as a conceptual modelling tool [24]-[28].

Previously, several researchers employed a rainfall simulator to generate runoff in the study region,
which was then used to estimate erosion along the roadways [29], [30]. It was also utilized to determine
the correlation between the yield of sediment and runoff in a wine planting in Spain under varying
rainfall intensities [31]. As a result, the investigators concluded that the rainfall simulator might prove
a valuable instrument for simulating natural rainfall circumstances [32]. The determination of peak
discharge and runoff volume are critical variables for designing hydraulic infrastructure [33].
Therefore, many models for simulating the rainfall-runoff correlation have already been described.
Synthetic hydrographs were utilized among these models to measure runoff reactions caused by hill
torrents with forests [34].

The current study examined rainfall-runoff responses using a laboratory-scale rainfall simulator. The
symmetrical slopy portions were represented in the reservoir of the rainfall simulator to simulate the
hilly conditions of the hill torrents. Water flows in the reservoir's central channel, and computerized
runoff measurements from the downstream weir were taken. Runoff was measured from the hilly model
without any vegetation and the results were compared by using flexible vegetation (grass bed), stiff
vegetation (real tree branches) and a blend of both vegetation. The generation of hydrograph by
experimental data is necessary to develop rainfall-runoff relation which can be further extended by
generating unit hydrographs by using ANN technique.

MATERIALS AND METHODS
The methodology adopted in this research will consist on experimental and soft tool basis.
1) Rainfall Simulator

In the current work, an experimental evaluation of rainfall-runoff reactions in a barren hilly area (without
vegetation) and a green hilly area (with vegetation) was conducted using a rainfall simulator in the
hydraulics lab at UET Taxila Punjab, Pakistan (Fig. 1). The equipment consists of networks of rainfall
pipes, rainfall sprinkles (11 no's), a discharge measuring weir and two main control valves. The
dimensions of the equipment were 1m (width) x 2m (length) x 0.12m (height). The hill model was made
of polystyrene sheets with length = 1.85 m and width=1m. The inclined length of the model on both
sides of the rectangular channel was 0.26m, and the width of the channel was 0.23m. The remaining
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width of the model was horizontal as shown in Fig. 1b. The slope of the hilly area model was 27° . The
dimensions of the model on each side of the channel were symmetrical with area A1=A5 and A2 = A4
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Fig. 1. (a) Rainfall simulator , (b) Line diagram of hill model.

After placing the model without vegetation i-e barren land condition was placed on it (Fig.2a), the
rainfall sprinkles started having uniform rainfall over the whole catchment area. There were three
rainfall/precipitation spells (R1, R2, and R3) were tested against each case with R1=6 LPM, R2=7LPM
and R3=8LPM. Hydrographs were developed by taking the runoff values from the computerized rainfall
simulator. Firstly, three rainfall spells were sprinkled on the barren land condition (BL) model with no
vegetation. In the 2" step branches of stiff/rigid trees was placed on the model as shown in (Fig.2b). In
the 3" step, the flexible vegetation in the form of artificial grass was placed on the polystyrene sheets
(Fig.2c) to examine the impact of flexible vegetation on the runoff generation and hydrographs.Finally,
by arranging both types of vegetation as indicated in (Fig. 2d), a combined effect of both flexible and
stiff vegetation (Mixed Vegetation) was found.
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(d)

Fig. 2. (a) Barren Land Model , (b) Rigid Land Model , (c) Flexible Land model and (d) Mixed Land
Model

A video of discharge for each case was taken after starting the rainfall. From that video the time of
concentration was noted when the rainfall water reaches to outlet pipe of the catchment area. Similarly
the time for each 1000ml was noted and checked that in which time interval the discharge was maximum
(Qp). For each case, hydrographs were developed. As previously, it was stated that time of concentration
(Tc) i.e; the time required for discharge to reach at the outlet of the channel is termed as time of
concentration. It was found as a key variable for explaining the experimental results related to rainfall-
runoff relations.

In the current study, “Tc” is calculated for each case. To compare the differences in the hydrograph peak
at the same time interval, the sprinkles were run for 5 minutes after each period of continuous rainfall
in all cases. When sprinkles were off, the runoff start decreasing, resulted with no runoff after some
time. The slope of the equipment is kept Oc, 1° and 2° for all respective cases. In the current study the
soil erosion was not considered that’s why polystyrene sheets were used for modelling because they are
impermeable. The experimental setup is displayed in Table 1.

Table 1. Experimental (Land Use) Conditions

7 GLR1 R1=6LPM Flexible (Grass Land)
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8 GLR2 R2=7LPM Flexible (Grass Land)

9 GLR3 R3=8 LPM Flexible (Grass Land)

2) Artificial Neural Network (ANN)

A computational model called an Artificial Neural Network (ANN), which is modeled after the neural
architecture of the human brain, has become very popular in the fields of hydrology and environmental
sciences, especially for estimating discharge under diverse land-use scenarios. Discharge prediction is
a crucial task in hydrology as it helps in understanding and managing water resources in different
landscapes. The input variables and output (Qp) values of the six ANN models that were tested in this
study to determine the best model for forecasting discharge are displayed in Table 2. For the
processing of ANN models, some past studies only employed the training and validation phases, while
others combined the training, testing, and validation phases. In this study, 33% of the experimentally
collected data was utilized to train the ANN models, and the remaining 67% was used for validation.
The parametric research section that follows discusses the outcomes of the best model. The feed-
forward multi-layer perception (MLP) network has input, hidden, and output layers of neurons.
Incoming signals are buffered by neurons in the input layer and used by neurons in the hidden layer.
Figure 3 depicts the ANN model's flow diagram.

Table 2. The inputs and outputs of an ANN model are shown.

ANN3X3 Rainfall Intensity (P), Slope (%), 2 3 Qp
Time (sec), Tc (sec)

ANNGX6 Rainfall Intensity (P), Slope (%), 2 6 Qp
Time (sec), Tc (sec)

ANN9X9 Rainfall Intensity (P), Slope (%), 2 9 Qp
Time (sec), Tc (sec)

ANN12X12 Rainfall Intensity (P), Slope (%), 2 12 Qp
Time (sec), Tc (sec)

ANN15X15 Rainfall Intensity (P), Slope (%), 2 15 Qp
Time (sec), Tc (sec)

ANN18X18 Rainfall Intensity (P), Slope (%), 2 18 Qp
Time (sec), Tc (sec)
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Figure 3. Flow diagram of the ANN model.
RESULTS AND DISCUSSIONS
Hydrographs

A hydrograph is a graphical representation of time (x-axis) and discharge/flow (y-axis) with three major
components: rising limb, crest and descending limb as seen in Fig. 4(a).
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Fig. 4. (a) Hydrograph Components. (b) , (¢) Hydrographs for BLSO

The experimental and ANN results obtained from the barren land condition (BL) model with no
vegetation against R1, R2 and R3 showed that by increasing the intensity of precipitation, the peak of
hydrograph was increased as shown in Fig. 4b and 4c. The same trend was observed for all other cases
of vegetation.The hydrograph comparison between barren land condition and with other vegetation
cases showed that for all the cases, maximum peak of the hydrograph was observed for barren land cases
and peak was decreased by placing rigid vegetation which was further decreased by placing flexible
vegetation. It was observed that mix vegetation condition contributed more to decrease the peak
discharge as compared to only rigid or flexible vegetation. The minimum peak was observed in mixed
vegetation cases against R1, R2 and R3 respectively.
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Peak Flow (Qp)

Peak flow is the maximum flow at the crest of the hydrograph as represented above in Figure 4 (a). It
resulted that the maximum peak flow (Qp) was observed for the barren land case against precipitation
R1.1t was also noted that the peak flow was increased by increasing the rainfall intensity from R1 to R3
as seen in Fig. 4 (a) , (b).

Qp(Exp) Qp (ANN)
mBLSO mRLSO
ELSO ML SO mBLSO mRLSO mFLSO = MLSO
__100 __100
= =
= T o D {5 T
o
8 0 o 0 I I
R1=6 R2=7 R3=8 R1=6 R2=7 R3=8
Precipitation (LPM) Precipitation (LPM)
(a) (b)

Fig. 4. (a) , (b) Peak flow (Experimental and ANN) values for all cases at 0° slope.
Time of concentration (Tc)

The analysis of time of concentration suggested that “Tc” was minimum for barren condition cases and
maximum for mixed condition cases because more water was intercepted by the combine effect of rigid
and flexible vegetation so more time required to reach rainwater to the outlet of the catchment. Flash
floods can be mitigated by increasing the time it takes for water to travel from hill torrents to the
downstream and downhill sides. The variation of “Tc” for different vegetation condition at 0° slope is
shown in Fig. 5.

Slope 0°
mBLSO mRLSO mFLSO = MLSO
150
= 100
(@]
= 50 I I
0
R1=6 R2=7 R3=8

Precipitation (LPM)

Figure 5. Time of concentration (Tc)
Computed Results of Discharge (Qpre) by ANN

To find the most effective ANN model for forecasting Qpre, six different ANN models were tested.
Each ANN model contained two layers, and these layers were the same for all models. The quantity of
neurons in each stratum, however, varied. The outcomes show that the 15 neurons per layer ANN15x15
model outperformed all other models. As was already mentioned, a wide range of performance metrics
were applied to evaluate model performance. As a result, as shown in Table 3 and Fig. 6 (a), (b), the
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ANN15x15 model (for testing and validation) had the highest R? and NSE values, suggesting the best
performance.Additionally, the ANN15x15 model (for testing and validation) has the lowest MAE, SSE,
and RMSE values of all the models as demonstrated in Table 3 and illustrated in Fig. 6 (c) , (d) and (e).

Table 3. Performance assessment of the examined ANN models.

R? 0.938 0.948 | 0.957 | 0.946 | 0.981 | 0.960 0.958 0.956 0.993 | 0.972 | 0.980 | 0.962

RMSE | 5.164 4570 | 4272 | 4710 | 2711 | 4.415 2414 4.167 1.802 | 2981 | 2.835| 4.103

SSE 12483 | 4887.95 | 8543.8 | 5191.4 | 3441 | 4562.7 | 2728.12 | 4063.61 | 1520.68 | 2080.6 | 3763 | 3941

PROCEEDINGS BOOK

NSE 0.999 | 0.986| 0.997| 0988 | 0.994| 0999 | 0.995| 0.995 1| 0.999| 0985| 0.980
MAE 0| 0.065 0| 0563| 0010| 0406| 0079| 0231| 0006| 0072| 0.002| 0.118
= ANN3x3 = ANN6X6 mANN3x3 ®ANN6X6
= ANN9x9 ANN12x12 = ANN9X9 ANN12x12
= ANN15x15 = ANN18x18 = ANNL5x15 m ANN18x18
c 1 1,005
= >
Sos c !
= 50,995
%0’6 = 0,99
= 0,4 0,985
goz S 098
:g : 20,975
S 0 2 0,97 = Y
S T Vv z
(a) (b)
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Fig. 6. ANN model performance indicators: (a) R? (b) NSE (c) RMSE (d) MAE (e) SSE.

CONCLUSIONS

Keeping in view the above results it is determined that

a)
b)

The intensity of precipitation is directly related to the peak of the hydrograph.

Peak discharge was found to be greatest in the barren land state, whereas peak discharge was
reduced in the rigid and flexible conditions. The addition of the mixed condition resulted in
additional peak discharge reductions.

The ANN15x15 model outperformed the other ANN models, with the highest R? and NSE values
and the lowest SSE, MAE and RMSE values.

The laboratory studies were performed to explore the rainfall runoff process. The validation of
acquired datasets was investigated, and it was discovered that the ANN model more reliably
estimates rainfall runoff processes. The ANN approach is a great tool for dealing with complex
problems when compared to other strategies.

The integration of experimental data with soft computing algorithms enables us to capture intricate
relationships that may not be adequately represented by traditional hydrological models alone. As
we continue to face challenges associated with urbanization, deforestation and climate change, the
insights gained from these models can inform effective land use planning, water resource
management, and flood mitigation strategies.
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NONLINEAR MODELS IN OCEAN ENGINEERING: EXACT SOLUTIONS, 3D AND 2D
SIMULATIONS OF THE GENERAL DRINFIEL’D-SOKOLOV-WILSON SYSTEM WITH
JACOBI ELLIPTIC FUNCTIONS
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ABSTRACT

This study highlights the crucial role of mathematics and physics in ocean engineering. In this study,
the traveling wave solutions of the general Drinfiel’d-Sokolov-Wilson (DSW)-system, which is
introduced as a model of water waves, are obtained and wave dynamics are investigated. Jacobi elliptic
functions are valuable mathematical tools that can be applied to various aspects of ocean engineering.
The methods used are effective methods to produce periodic solutions. It has been seen that the periodic
solutions obtained by using Jacobi elliptic function expansions containing different Jacobi elliptic
functions may be different, and some new periodic solutions can be obtained. In order to see the
behaviour of the solutions obtained for the appropriate different values of the parameters, 3-dimensional
simulations were made using Maple™. Their use helps engineers better understand and predict the
behaviour of waves, tidal forces, and other phenomena, ultimately leading to safer and more efficient
structures and systems. The stability property of the obtained solutions was tested to demonstrate the
ability of the obtained solutions.

Keywords: DSW system, exact solutions, Jacobi elliptic function expansion method, ocean engineering

1. INTRODUCTION

Nonlinear evaluation (NLEEs) equations are models that emerge as a result of the study of many
physical phenomena. Analytical and, in some cases, numerical solutions of these equations have an
important place in various branches of science due to their concrete mathematical formulations. NLEES
can be observed in many branches of science for instance in optics, biophysics, quantum physics,
guantum mechanics, chemical physics, fluid mechanics, finance, mathematical biology, even medicine,
etc. The emergence of these models differently in every field has also had a positive effect on the solution
methods of NLEEs, and researchers have developed many methods to obtain exact solutions of NLEES
equations. Some of these are (G'/ G) expansion method [1-2], F-expansion method [3-4], Lie symmetry
approach [5-6] and so on [7-10].

The study of water waves is significant for researchers working in many branches of science. The
behaviour of waves can be studied by observation or experimental means, but theoretically,
mathematical modelling provides solutions to many problems in physics and engineering. Progress in
this field is inevitable, with those who work in mathematics, physics, and engineering putting forth
interdisciplinary studies.

Evolution differential equations have an important place in the theory of waves. Solutions of these
nonlinear partial differential equation can be explained by the concept of waves, which helps us
understand many physical phenomena. If the obtained solutions of the equation can be expressed with
the time-dependent motion of a wave, the physical event that occurs can be explained more
meaningfully.

Partial differential equation systems consisting of at least two partial differential equations are also
important in modeling multiple events. Partial differential equation systems are also systems whose
solutions can be obtained by the methods mentioned above.
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The DSW system in dispersive water wave was introduced in 1981 by Drinfel'd and Sokolov (Drinfel'd
and Sokolov, 1981), and Wilson (Wilson, 1982), which resulted in the discovery of wave phenomena
that have significant applications in fluid dynamics, ocean engineering, and science. This system serves
as the fundamental integrable nonlinear system that describes surface gravitational waves propagating
over a horizontal seabed. The DSW equation is expressed in the following form:

us +avv, =0 @
Ve + fuvy, + su,v + v, =0

The discovery of the DSW system and its wave phenomena has opened new avenues of research in
various scientific fields and continues to pave the way for advancements in fluid dynamics and ocean
engineering. Some researchers have studied this system with various methods: Bashar et al. used the
new auxiliary equation (NAE) method [11], Shen et al. produced lump, soliton, and lump off solutions
[12], etc.

This article is organized as follows: In Section 2, we introduced Jacobi elliptic function expansion
method, In Section 3, we applied this method to the DSW system and presented various solutions. In
Section 4, the stability behavior of the gained analytical solutions is studied through the properties of
the Hamiltonian system. In the last chapter, the results obtained in this study are given.

2. MATERIAL AND METHODS
In this section, the methods used in such scientific studies are briefly introduced.
2.1. Jacobi Elliptic Function

Elliptic integrals were first introduced by John Wallis between 1655 and 1659. Legendre, who spent
decades working on elliptic integrals, introduced normal forms of elliptic integrals that are still in use.
Later, Jacobi defined elliptic functions as the inverse of elliptic integrals in 1828. Jacobi elliptic
functions are obtained by inverting the first kind of elliptic integrals. For a certain constant m the
function snu is defined with the help of the integral

_rx dt
0 Ja-t»a-m2t?)’

When this integral is reversed, than the Jacobi elliptic function snu is defined as x = snu. Similarly,
cnu and dnu functions can be defined with the help of following identities:

sn?é +cn?& =1, dn?f +m? sn?& = 1. (2)

With these definitions, sn0 = 0, cn0 =1 and dn0 = 1 are obtained clearly. Each Jacobi elliptic
function depends on a parameter m and this parameter is called the modulus of the Jacobi elliptical
function. The aforementioned double periodic functions have the following properties:

25 = en(®dn(®) | Fzen(@) = —sn(@dn(§) zdn(§) = —m*en(Osn(§)

where dn(§) is a third kind Jacobian elliptic function.
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2.2. Jacobi Elliptic Function Expansion Method

In this section, we briefly present the Jacobi elliptic function expansion method for solving nonlinear
evolution equations [13]. Consider a nonlinear evolution equation of the form:

P(u, Uy, U, Uy, Ugg, ) = 0 3

By using the transformation ¢ = k(x —wt) and u(x,t) = U(§), the Eq.(2) can be transformed into
an ordinary differential equation of the form

B(U,U,U",..)=0 (4)

/_ﬂ II_dZ_U
where U = U(¢),U' = dE,U =2

assume that U = U(&) can be expressed as a finite series of Jacobi elliptic sine and cosine functions.
Specifically, we use the following ansatz:

U = EjLoa;sn/(§) (®)
U(§) = EjLobjen (§) (6)

wheren,a;, b; (j =0,1,2,3,...) are constants. sn(§) = sn(&,m) and cn( &) = cn( &, m) where m (0
<m< 1) is called as modulus.

. To find a periodic and solitary wave solutions of Eq.(2), we

To determine the value of n, we balance the highest power nonlinear term with the highest order

U

derivative. Thus, the highest degree of %_ is taken as:

0 (%) =n+p p=123,..

and the nonlinear term as

dPu
0(v1%) = (g +n+p, g=0123,..

By substituting the ansatz (5) (or (6)) into Eq.(4) and equating the coefficients of all powers of elliptic
functions to zero, we obtain a system of algebraic equations for a; (or b;) j = 0,1,2, .... Substituting the

values of a; (or b; ) back into (5) (or (6)) gives the solution of equation Eq.(4). Finally, we obtain the
solution of Eq.(3) by taking & = k(x — wt) in the solution of Eq.(4).

3. APPLYING THE JACOBI ELLIPTIC FUNCTION EXPANSION METHOD TO DSW-
SYSTEM

In this section, the method mentioned in Section 2 were applied to the DSW system, which is given with
Eq.(1), and the exact solutions of the system were obtained.

To apply the method given in Section 2, we first substitute the following transformation:
ulx,t) =u), vixt)=v(E), §=k(kx-—wt)
Thus, Eqg. (1) can be written in the following form:
—kwu' + akvv’ =0 @)
—kwv' + Bkuv' + sku'v + nk3v"" =0

From the 1st equation in (7) we have

—-* .2
u=_—ve. (8)
Using (8) in the 2nd equation in (7) and then integrating, we get undermentioned ODE:
—6w?v + a(B + 2s)v3 + 6nwk?v" =0 9)

Balancing the highest power nonlinear term and the highest order derivative, we obtain n=1.

The Solutions in Terms of sn(¢):
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Since n = 1, using (5) the solution of (9) can be expressed as
v(§) = ag + azsn(§). (10)
Using (10) into (9) and collecting different powers of sn(¢), we obtain:
2asay® + afay® — 6w?ay =0
12nk?wa;m? + 2asa,3 + afa;® = 0
6asaga,? + 3afaya,? =0
—6nk?wa, + 6asay?a, + 3afay’a; — 6nk*wa;m? — 6w?a, =0

The values of the coefficients can be determined by solving the above system of equations using the
Maple™ as

1+m?
{ao =0, a; =2V3 a(ZsTZB) mk?n, w=-nk? —nk*m? k=k } : (11)

Substituting (11) into (10), we have

2
1m(§) = 243 |- mksn(€,m)

and using (8) we have

6(1+m?)m?k*n?
w(2s+f)

U1,m (f) =

For m — 1 we get sn(é,m) — tanh(§) and therefore the equations above degenerates into a solution
of the DSW equation that is both periodic and exact. It can be written as

sn?(&,m).

v1(§) = 2V2V3 |[——— kZntanh(§)

a(2s+B)
6nk2tanh?
w () = - el
since ¢ = k(x — wt). Then the solution of the system (1)
_ 1 2 _ _ _ 6nk?tanh?(k(x-wt))
{vl(x, t) = 2v/2V3 a(25+ﬁ)k ntanh(k(x Wt)) , Up(x, t) = vy } (12)

' b e o3

@ ui(xt) (b) vi(x, ) © {wi(x, ), v1(x, ) }
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@) ui(x ) (&) vilxt;) URICICADRZICANE;
Figure 1. Profiles of solution (12) fora =1, =1,s=1,n =1,k =2,w = -8
The Solutions in Terms of cn(¢§):
Since n = 1, solution of (9) is obtained as following using (5):
v(§) = ag + asen(§) (13)
Using (13) in (9) and collecting all the different powers of cn(¢), we obtain
2asay® + afay® — 6w?ay =0
—12nk*wa,;m? + 2asa,® + afa;3 =0
6asaga,’ + 3afaga;? =0
12nk?wa,m? + 6asay?a, + 3afay?a, — 6nk*wa, — 6w?a, = 0.

The values of the coefficients can be determined by solving the above system of equations using the
Maple™

{ao—o a1_2\/_

Substituting (14) into (13), we have

2 _ 2,02 _ 1.2 —
a(2S+ﬁ)mk n, w=2nk*m* —nk*, k—k}. (14)

vm(§) = 23 | 22 mhenen(§, m)

and using Eg. (18) we have

6(2m2-1)m?k*n?
w(2s+f)

Up (&) = cn?(&,m)

For m — 1 we get cn(é,m) — sech(§) and therefore the equations above degenerates into a solution
of the DSW equation that is both periodic and exact. It can be written as

AGE %sech@)
1y(§) = S5 sech?(§)
since ¢ = k(x — wt). Therefore the solution of the system (1) is found as
{vz (x,t) = \/Z\gﬁsech(k(x - wt)) u,(x,t) = —sech2 (k(x —wt)) }
(15)
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(d) up(x, t;) (&) va(x,t;) () {ua(x, t),vo(x, t;) 3
Figure 2. Profiles of solution (15) fora =1, =1,s=1,n =1,k = 15w = 2.25
4, STABILITY PROPERTIES

Stability analysis is an important research area for nonlinear evolution equations (NLEES). Because it
helps to examine how a system responds to external influences and how it behaves over time. The
stability feature obtained using the Hamilton system’s properties is tested on some obtained solutions to
demonstrate the model’s applicability in its applications.

Here, we examine the stability property of the obtained solution with the aid of the properties of the
Hamiltonian system. The momentum in the Hamiltonian system can be given by

Wy == v2(©)dE,
(16)
My = %ffooouz(f)df,

where Wy and My are the momentums, v and u are denotes the electric field potentials. The soliton
stability conditions for the coupled model is given below,

and
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where w is the wave velocity [14]. Inserting soliton solution Egs. (12) into momentum equation Eqgs.
(16) we get the expression of the form,

2
Wy = %f_SS <2\/§\/§ a(251+/3) kzr;tanh(f)> dé

2
M, = 1f_55 (_ 6nk2tanh2(€)) d¢

T2 25+

where {a=-1,n=1 B=-1, k=-1,s=1, w=-2} and ¢ = k(x —wt). By solving the
above integral expressions, we have

Wy = 1440.018794 > 0

My = 59.99427987 > 0
Hence both the equations of Eqgs. (12) represents that Eq. (1) is a stable nonlinear evolution equation.
5. CONCLUSION

In this study, the Jacobi elliptic function expansion method was used to obtain the traveling wave
solutions of the general Drinfiel'd-Sokolov-Wilson (DSW)-system introduced as a model of water
waves. This method is an effective method for generating periodic solutions.

Numerical simulations of the solutions obtained from the applied method for certain parameter values
were given as performed graph in Figure 1 and Figure 2. The following conclusions were reached
regarding the solutions:

Unlike other studies, in this study, the graphical simulations of the solution function of the system (u, v)
are shown on the same axes, in different colours, and the intersection points are coloured differently
(Figure 1-Figure 2). When we look at Figure 1, we see that the soliton solution and the kink solution,
which are the graphical simulations of (12), form the solution of the system on the same axes. When we
look at Figure 2, we see that double-kink soliton solutions, which are the graphical simulations of (15),
form the solution of the system on the same axes.

Also, stability analysis was performed, which helps to examine how a system responds to external
influences and how it behaves over time. The stability property of a obtained solution is discussed using
momentum in the Hamiltonian system.

Each of the exact solutions obtained was written in the DSW system and the accuracy of the solution
was checked with the Maple program.

We think that the new wave solutions obtained as a result of the interaction of water waves and long
waves by applying Jacobi elliptical methods from the DSW system will have a significant impact in the
field of ocean engineering. We believe that this study will be useful for those working in the fields of
physics and engineering on the interpretation of ocean waves, the physics of underwater sounds, and
how to make sense of underwater sounds.
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ABSTRACT

Eutrophication is one of the major environmental problems those days. This phenomenon is caused
essentially by the high concentration of phosphorus in water media. Therefore the reduction of those
concentrations has become imperative. Adsorption is one of the most effective methods that gain a lot
of attention lastly due to its efficiency, easy operation and low cost.

In this study, biochar has been produced from a single-step pyrolysis process at 700°C and then it was
synthesized with Lanthanum to get the lanthanum-modified biochar.

To evaluate its phosphorus adsorption capabilities, we conducted some batch sorption experiments and
discussed the results herein.

We investigated the reusability of our adsorbent. Several adsorption cycles followed by desorption and
regeneration tests were decided to be conducted.

Results showed that the lanthanum modified-biochar exhibited a considerable adsorption capacity of
phosphorus until the third cycles, with the removal efficiency decreasing from 96% to 43%.

The regeneration of our adsorbent showed a low removal rate of 3% and 13% for the adsorbent treated
in the desorption test by both Hcl and Naoh respectively.

Keywords: eutrophication, phosphorus, pyrolysis, regeneration, reusability.

120



MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK
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OZET

Modern mikroskoplar ile beyin damarlar1 2B olarak goriintiileri alinabilmektedir. Uzmanlar alman
goriintiiler iizerindeki damarlarin dallanma noktalari, damar uzunluklari, u¢ noktalar1 ve damar
yogunlugu gibi bilgiler ile aragtirmalarin1 yiriitmektedir. Gorlintiiler {izerinden uzmanlarin ihtiyaci olan
bilgileri ¢ikarmak icin c¢esitli programlara ihtiyag duyulmaktadir. Bu amagla kullanilabilecek analiz
programlart bulunmaktadir, ancak kullanim karmasasi, ihtiyaglara tam cevap verememe gibi
nedenlerden arastirmacilar tarafindan kullanimlari zor bulunmaktadir. Bu c¢alismada uzmanlarin
kullanabilecegi kullanimi kolay bir analiz programi gelistirilmis ve mevcut kullanilmakta olan
programlar ile karsilastirilmasi yapilmistir. Onerilen program goriintii iizerinden damarlarm BM3D ile
giirtiltiili temizlenmesi, liggen esikleme ile boliitlenmesi, 2B inceltme algoritmasi ile iskelet ¢ikarilmasi,
goriintii isleme ve gelistirilmis algoritmalar ile oOzelliklerin ¢ikarilmast ve raporlama seklinde
calismaktadir. Islemler gérsellestirilmis, kullanicinin anlayabilecegi, kullanici dostu modern bir arayiiz
ile sunulmustur. Daha sonra ¢ikarilan ozellikler mevcut referans program ile karsilastirilmis ve
programin basarist ile farklilik sebepleri sunulmustur.

Anahtar kelimeler: Goriintii igsleme, 2B gériintii isleme, damar analizi, beyin damar analizi

ABSTRACT

Modern microscopes can take 2D images of brain vessels. Analysis for brain vessel images such as
branch points, vessel lengths, endpoints and vessel density are useful information to detect diagnosis.
Various tools are needed to extract the information required by experts from images. There are some
analysis tools that can be used for this purpose, however they are difficult to use by researchers due to
reasons such as complexity of use and inability to fully meet the needs. In this study, user friendly
analysis tool is developed, and it is compared with the existing tools. The proposed tool contains the
following parts: noisy cleaning of vein images with BM3D, segmentation with triangle thresholding,
skeleton extraction with 2D thinning algorithm, image processing and extraction of features with
improved algorithms and reporting. Operations are visualized and presented in a user-friendly, modern
interface. Then, the extracted features are compared with the existing reference tool, the results are
presented.

Keywords: Image processing, 2D image processing, vessel analysis, cerebral vessel analysis
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GIRIS

Vaskiiler sistem, viicutta dolagimi saglayan kan damarlarmin agidir. Bu sistem atar damar(artery), toplar
damar(vein) ve kilcar damar(capillary) bilesenlerinden olusur. Atar damarlar, oksijenli kan1 viicudun
farkli bolgelerine tasirken, toplar damarlar oksijensiz kani kalbe geri gotiiriir. Kilcal damarlar ise diger
iki biliylik damar biselenlerinin uzantilaridir ve gaz ve besin aligverisinin gergeklestigi ince kan
damarlaridir. Damarlarda ortaya ¢ikabilecek herhangi bir aksaklikta ¢esitli sorunlar, hastaliklar ortaya
cikmaktadir. Anatomideki 6neminden dolayi, damar sistemleri farkli bilim dallarinda oldukga fazla
bilimsel ¢aligmaya ilgi odagi olmus ve daha iyi anlagilmasi ve arastirilmasi i¢in damarlarin farkli
acilardan incelenebilmesi i¢in goriintiileme sistemleri, analiz teknikleri gelistirilmistir.

Gilinlimiizde damarlarin gelismis mikroskoplar yardimiyla icin 2B olarak goriintiileri alinabilmektedir.
Damar aglariin goriintiileri, goriintii alma teknolojisine bagli olarak giiriiltiilere sahip olmakla birlikte
damar yapilaria bagli olarak oldukca kompleks de olabilmektedir. Bu sebeplerden dolay1 insan goziiyle
analiz edildilmesi olduk¢a zor bir islemdir. 2B beyin damar (serebrovaskiiler) goriintii analizi
programlari, beyin damar hastaliklarin teshisi ve degerlendirilmesi i¢in umut verici bir yaklagim olarak
ortaya ¢ikmistir. Bu programlar, goriintii isleme ve/veya makine 6grenmesi tekniklerini birlestirerek
biyomedikal goriintiileri analiz etmek ve yorumlamak i¢in tasarlanmiglardir. Bu sayede, uzmanlara
hastalik tespiti i¢in hizli ve dogru bir arag¢ olarak kullanilabilmektedir.

Giliniimiize damar gorlntiilerini analiz edilebilecegi Angioquant, Angiotool, Reaver, RAVE, gibi
programlar bulunmaktadir (Seaman et al., 2011).

Bu amagla gelistirilmis ilk program "Angioquant" 2005 yilinda MATLAB ile gelistirilmistir (Niemisto
etal., 2005). 2011 yilinda "RAVE" isimli program yine MATLAB ile uygulanmistir. Ayni yil bir bagka
program "Angiotool" JAVA dili ile gelistirilmis ve makalesi yaymlanmistir (Zudaire et al., 2011). 2020
yilinda MATLAB gelistirilmis bir program "REAVER" yiiksek ¢oziiniirliiklii 2B damar goriintiilerini
analiz edilebilmesi i¢in sunulmustur(Corliss et al., 2020). Bu programlarin ortak ve fakli 6zellikleri
olmakla birlikte genel olarak damar uzunluklari, dallanma noktalari, damar ug¢ noktalari, yogunluk gibi
degerleri analiz edip aragtirmacilara ilgili bilgileri vermektedir. Programlarm kurulumu ve kullanimi
cesitli 6n yiiklemeler istemekte ve kurulum, kullanim zorluklar1 bulunmaktadir.

Bu c¢alismada, serebrovaskiiler goriintiilerin otomatik karakterize edilmesi i¢in Python dili ile
gelistirilmis bir 2B beyin damar goriintii analizi programi sunulmaktadir. Modiil, multi-foton mikroskop
ile elde edilmis 2B beyin damar goriintiileri islemek i¢in tasarlanmis olup, goriintiilerin analizinin
yapilmasi i¢in ¢esitli goriintii isleme tekniklerini kullanmaktadir. 3DISCO prosediirii ile temizlenmis
fare beyni orneklerinden alinan fare korteks goriintiilerinden olusan veri seti (Ozkan et al., 2023)
tizerinde analiz sonuglart elde edilmistir.Elde edilen bu sonuglar  (Arganda-Carreras et al.,
2010)¢alismasinda onerilen Fiji komut dosyasi (script) sonuglari ile karsilagtirilmistir.

1. BRAINVASCULYZER

3DISCO presediiriine gore temizlenmis ve es odakli(konfokal) mikroskop yardimiyla fare beyninin kesit
goriintlisii insan gozii ile analiz edilebilmesi imkansiza yakindir. Tiim bir fare beyni goriintiileri binlerce
kesitten olustugu diisiiniiliince bu imkansizlagmaktadir. Sekil 1'de ii¢ adet dilim goriintiisii 6rnek olarak
gosterilmistir. Ornekteki goriintiiler arka arkaya fare beyin goriintiileridir. Goriintiilerdeki gibi yiizlerce
ardigik dilim goriintiisiiniin analiz edilmesi gerekmektedir.
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Sekil 1. Y181t Beyin Dilim Gériintiileri

"Brain Vasculyzer" (BV) bu goriintiileri tek tek 6zelliklerinin ¢ikarilmasini otomatik olarak etmektedir.
BV ile goriintii yiiklenip gerekli islemlerin borun hattindan gecirilmesi yeterli olmaktadir. Programda
her bir islem butonlara baglanmistir. Sekil 2'de gelistirilmis olan programin arayiizii gosterilmistir.

|
—_—

Sekil 2. Brain Vasculyzer

Yazilim Python 3 programlama dili ile gelistirilmistir. Onyiiz i¢in Pyside 6 kiitiiphaneleri kullanigmis
modern, kullanict dostu, basit bir arayiliz sunulmasina dikkat edilmistir. Arkaplan kodlamasinda gesitli
goriintli isleme kiitiiphanelerinden destek alinmig ve ek olarak bazi 6zel metotlar gelistirilmistir.
Program ilgili kiitiiphanelerin yiiklii oldugu her bilgisayarda ¢alisabilmektedir.

Girolta Iskelet
.’.m’
Sekil 3. islem Hatti

Programda butonlar yardimi ile goriintii iglem hatlarindan gegirilmektedir. Goriintii yiiklendikten sonra
yapilan iglem hatt1 Sekil 3'de gosterilmistir.

1.1. Giiriiltii Temizleme

Mikroskop yardimiyla alinmig olan fare beyni kesitlerin piksel bazl giiriiltiiler bulunmaktadir. Yapilan
analizde mikroskoplarin aldiklar1 goriintiilerdeki giiriiltiilerin herhangi bir kalib1 bulunmadigi ve rasgele
giiriiltii oldugu tespit edilmistir. Bu agidan klasik yontemler ile giiriiltii giderilememektedir. Caligilan
goriintiilerin herhangi isaretli veri seti bulunmamasindan dolay1 da makine 6grenmesi yontemleri
kullanilamamaktadir. Problem analiz edildiginde, bu ¢alismada BM4D(Block-Matching 4D) metodu
tercih edilmistir.

BM3D'in gelistirilmis bir versiyonudur. BM4D, giiriiltiilii bir goriintilyli temizlemek i¢in blok
eslestirme ve 4 boyutlu filtreleme islemlerini birlestirir. Bu yontem, 2008 yilinda BM3D'in halefi
olarak tamitilmis ve giiriiltii temizleme alaninda dikkat ¢eken bir yaklasim haline gelmistir (Maggioni et
al., 2013).

123



MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

Yapilan ¢aligmadaki goriintiiler makine BM4D metodunun temel fikri, giiriiltiilii bir goriintiide benzer
bloklar1 bulmak ve bu bloklardaki benzerligi kullanarak giiriiltiiyii azaltmaktir. BM4D, BM3D
yonteminden farkli olarak blok benzerliklerini 4 boyutlu bir uzayda (3 boyutlu bir uzayin yani sira
zaman boyutu) degerlendirir. Bu, giiriiltiilii goriintiilerdeki hareketli veya degisken 6gelerin giiriiltiiyii
artirabilecegi durumlari ele almay1 saglar.

() Ham Goriinti (b) BM4D Temizlenmis Goriintii

Sekil 4. Ham Goriintii ile BM4D Kullanilarak Giiriiltiden Temizlenmis Goriintii Karsilastirmasi
1.2. Boliitleme

Gorilintii isleme, dijital goriintiiler {izerinde ¢esitli analiz ve islemler yapmay1 i¢eren bir disiplindir.
Goriintii boliitleme, bu alandaki 6nemli bir konudur ve goriintiilerdeki nesneleri veya boliimleri ayirmay1
hedefler. Goriintii boliitleme yontemleri, nesneleri belirli 6zelliklere gore tanimlamak, benzer piksel
gruplarmi birlestirmek veya farkli 6zelliklere sahip bolgeleri ayirmak gibi ¢esitli amaglarla kullanilir.
Goriintii boliitleme icin kullanilan yaygin yontemlerden bazilari; esikleme, bolge etiketleme, kenar
tespiti olarak sayilabilir.

Caligmada temizlenen goriintiilerde sadece damar izleri bulunmaktadir. Bundan dolay1 herhangi bir
etiketlenmis boliitleme islemi yapilmamistir, direkt olarak esikleme ile goriintiideki en anlamli damar
izlerinin kalmasi saglanmistir.

(e) Otsu (f Yen

Sekil 5. Cesitli Esikleme Tekniklerinin Sonug Goriintiileri

Esikleme islemi icin birgok yontem bulunmaktadir. Bu iglem ic¢in goriintii isleme bilimindeki bir¢ok
methot denenmis ve ¢iktilart Sekil 5'de gosterilmistir. Goriintiiler lizerinde gorsel olarak yapilan gorsel
analizde "triangle" metodunun en uygun esikleme yontemi olduguna karar verilmistir.

124



MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

1.3. iskelet Cikarma

Esikleme isleminden sonra goriintiide sadece sifir, bir degerleri kalmis durumdadir. Iskelet ¢ikarma
islemi bit resim lizerinde boliitlenmis goriintiiniin merkez hattinin ortaya ¢ikarilmasidir. Bu arastirmada
iskelet ¢ikarma iglemi i¢in 2b inceltme (2b thinning) algoritmasi kullanilmistir. Bu algoritma nesnenin
sekli ve yapisi daha belirgin hale gelir ve desen tanima, siniflandirma veya benzeri islemler i¢in daha
uygun bir form saglar. Caligmada boliitlenmis damar goriintiisiiniin merkez yolu damar sisteminin
iskeletini olusturmaktadir. Iskelet {izerinde damarlar arasindaki iliski kolay analiz edilebilmektedir.

Sekil 6. Goriintii Damar Iskeleti

Sekil 6'de béliitlenis goriintiiniin iskeletinin ¢ikarilmis hali gdsterilmistir. iskelet sadece bir pikselden
olusan ikili(binary) izlerden olusmaktadir. izin higbir yeri dallanma noktalar1 da dahil bir pikselden kalin
olamaz.

Sekil 7. Iskeletin Boliitlenmis Goriintii Uzerinde Gésterilmis Hali

Boliitlenmis goriintii ile iskelet goriintiisii iist tiste koyulmus hali Sekil 7'de gdsterilmistir. Boliitleme
islemine herhangi bir dolgu (dilation) islemi uygulanmadigindan kiigiik bosluklar gériilmektedir. Bu
bosluklarin etrafindan dolasarak iskelet olusturulmustur. Bir bagka durum da algoritma ¢ok kalin ve
sekli bozuk boliitlerin bazilarinda damar yolu gibi iz bulmustur.

1.4. Vaskiiler Analiz

Mevcut yapilmig ¢aligmalarda damar analizlerinde damarlarin uzunluk, kalinlik bilgileri, dallanma ve
u¢ noklari, damar guruplari gibi bilgiler gosterilmeye caligilmistir. Bu ¢alisgmada da dort temel 6zellik:
damarsal alan, dallanma, u¢ nokta sayist ve toplam uzunluk goriintiilerden tespit edilmis ve
raporlanmustir.

1.4.1. Damarsal Alan Fraksiyonu

Damarsal alan fraksiyonu (Vascular Area Fraction), bir doku veya organ igindeki kan damarlarinin
miktarin1 ve dagilimini ifade eden bir terimdir. Bu fraksiyon, belirli bir alan i¢indeki vaskiiler yapinin
yiizdesel bir dl¢iisiinil temsil eder. Damarsal alan fraksiyonu, 6zellikle doku veya organlarin perfiizyonu
(kan akig1) hakkinda bilgi saglamak igin kullanilir. Ornegin, tibbi gériintiileme tekniklerinde, bir organin
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veya timoriin vaskiiler alan fraksiyonu, tlimdriin biiylimesi veya doku hasari gibi durumlarin
degerlendirilmesine yardimei olabilir.

(ToplamBeyazPiksel * 100) / ToplamPiksel
Denklem 1. Vaskiiler Alan Fonsiyonu

Caligmada damarsal alan fraksiyonu bir goriintiideki boliitlenmis damarlarin tiim goriintiiye oranindan
bulunmugtur. Boéliitlenmis goriintiiler beyaz piksellere sahipken damar ormayan noktalar siyah
pikesellere sahiptir. Goriintiilerdenki tiim piksellerin beyaz pikselere orani bize alan fraksiyonunu
vermektedir.

1.4.2. Vaskiiler Dallanma Sayisi

Dallanma sayisi birbirine baglantili damarlarin baglanti noktalarini ifade eder. Bir goriintiide damar
herhangi bir damara baglanmayabilir ya da bir damar birden fazla baglantiya sayip olabilir. Goriintii
tizerinde bu noktalarin tespiti igin iskeleti ¢ikarilmig goriintiilere olabilecek tiim dallanma tiplerini iceren
3x3 filtre vur ya da 1skala(hit or miss) metodu ile uygulanmaktadir. Boylece dallanma noktalari
bulunmaktadir. Dallanma noktalarinin toplam1 damarsal dallanma sayisin1 vermektedir.

Sekil 8. Ornek Dallanma Noktalar1

Sekil 8'de calisma kapsaminda gelistirilmis programdan alinmis 6rnek dallanma noktalar1 gosterilmistir.
Goriildiigi gibi damarlarin birlesim yerlerinin tam ortasinda yer almaktadir.

1.4.3. Vaskiiler U¢ Nokta Sayisi

Ug nokta bir damarm herhangi bir damara baglanmadan bittigi noktay1 ifade etmektedir. Ug noktalara
damarlarin bulunmasi dallanma noktalarinin tespitiyle ayn1 yontemle olmaktadir, sadece uygulanan 3x3
filtreler ug¢ nokta tespitine uygun filitrelerdir.

Sekil 9. Ornek Ug Noktalar

Sekil 9'de caligma kapsaminda gelistirilmis programdan alinmis 6rnek dallanma noktalari gosterilmistir.
Goriildiigi gibi damarlarin birlesim yerlerinin tam ortasinda yer almaktadir.

1.4.4. Vaskiiler Uzunluk

Goriintiilerde analiz i¢in teker teker damar uzunluklar1 6nemli bir yer almaktadir. Darlar u¢ noktalarda
biterken dallanma noktalarinda birlesmektedirler. Caligmada damar yollarini bulmak i¢in ilk 6nce damar
dallanma noktalar1 3x3 piksel olarak silinmistir. Boylece damarlar birbiri ile baglantis1 koparilmis,
sadece iki u¢ noktaya sahip hale getirilmistir. Daha sonra islenen goriintiiye vur ya da 1skala algoritmasi
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uygulanarak ug¢ noktalart bulunmustur. Ardindan islenen goriintiideki(dallanma noktalari silinmis) ug
noktalardan baglayarak orjinal iskelet goriintiisiindeki dallanma noktasina varana kadar iz takip
edilmistir. Boylece tiim damarlar tespit edilmistir.

Sekil 10. Damar Yollalarmin Gosterilmesi

Sekil 10'de galigma kapsaminda gelistirilmis programdan alinmig 6rnek damar yollar1 goriintiilenmistir.
Uzunluk hesabi pikseller aras1 6klid mesafesinden hesaplanmaktadir. Bir damar iskeletinde baslangictan
bitise kadar tiim piksellerin konum degeri tutulmaktadir. Baslangi¢ pikselinden baslayarak bir sonraki
pikseli ile arasindaki mesafe hesaplanir ve kiimiilatif uzakliga eklenir, boylece damarin tiim uzunlugu
hesaplanmis olmaktadir.

1.4.5. Program Calismasi

Program c¢aligtirildiginda ana ekran kullaniciy1 karsilar. Kullanici butonlart kullanarak adim adim
goriintiiyl yiikler, giiriiltii giderir, boliitler, iskelet haline getirir ve analiz eder. Analizden sonra ilgili
incelemelerini goriintii lizerinde yapabilmektedir.

Sekil 11. Brain Vasculuzer - Damarlarin Gosterilmesi

Analiz butonuna basildiginda tiim damarlarin ihtiya¢ duyulan 6zellikleri dal id ve uzunluklari, dallanma
noktalari, u¢ noktalar kullanicinin anlayabildigi sekilde gosterilmistir. Sekil 11'de drnek bir goriintiiniin
analiz ekran1 gosterilmistir. Kullanic1 yakinlastirma-uzaklastirma islemleri yapabilmektedir. Istek
durumunda solda bulunan isaret kutucuklarindan istenen bilgiler kapatilip agilabilmektedir.

@ 12

=D

J

Sekil 12. Brain Vasculyzer - Yakinlagtirilmis Goriintii
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Sekil 12'de yakinlagtirilmis hali gdsterilmistir. Goriildiigii gibi u¢ noktalar ve dallanma noktalar ayri
renklerde ve etrafinda bir halka olacak sekilde sunulmustur. Eger fare oku ile {izerine gelinirse koordinat
bilgileri de goriilebilmektedir. Damar dallar1 {izerinde damar uzunluklar1 ve id bilgisi de dallarin orta
noktasinda sunulmustur. Dallar fare oku ile segildigi durumda en 6ne gelmekte ve okunurluk
artmaktadir.

Sekil 13. Brain Vasculyzer - Analiz ve Ham Gériintii Ustiiste

Sekil 13'de analiz sonucu ve ham goriintii giiriiltiiden temizlenmis hali istiiste olarak gosterilmistir.
Boylece analizin dogrulugu kullanicinin gézlemlemesine olanak saglanmisgtir.

1.4.6. Raporlama

Raporlama butonuna basildiginda analizi alinan goriintiiniin raporu csv dosyast olarak
kaydedilmektedir. Asagida 6rnek bir rapor ¢iktisinin baslangi¢ kismi gosterilmistir. Raporda damar
haritalarmi inceleyen arastirmacilarin gdrmek istedikleri degerler eklenmistir. Ek olarak her bir dalin
baslangic bitis bilgileri ve uzunluk, id degerleri yansitilmistir.

e
.-
oe
-

Sekil 14. Rapor Ekrani

Raporlama igin gelistirilen ekran Sekil 14’te gosterilmistir. Rapor butonuna basildiginda rapor hem
ekranda gosterilmekte ayni zamanda dosyaya pdf ve csv olarak kayit edilmektedir. Sekil 15°te
kaydedilen 6rnek rapor gdsterilmistir.

Branch tip Bidiich Total Average
VAF(%) points point . branch branch
count
count count length length

13.594 82 240 236 5618.905 23.70846

id length pl.x. pl.y | pl_type [ p2x, ply p2_type
1 22314 2890 TIP 274,14 BRANCH
2 19.828 329.0 TIP 331,20 BRANCH
3 86.083 3740 TIP 370,35 BRANCH
4 30.142 4720 TIP 499.8 BRANCH

Sekil 15. Rapor
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2. BULGULAR ve TARTISMA

Yapilan calismanin dogrulunu analiz etmek i¢in Fiji programi ile karsilastirma yapilmistir. Fiji
programinda goriintiin giiriiltii temizleme i¢in eklentiler bulunmaktadir ancak goriintiiyii temizlemekte
basarisiz olmustur. Bundan dolay1 gelistirilen goriintiideki boliitlenmis program Fiji programinda
verilmis ve iskelet haline getirme ve iskelet analizi eklentileri sirasiyla kullanilmistir. Fiji programi
analiz sonuglarim1 excel ¢iktis1 olarak vermektedir. Gerekli hesaplamalar yapilarak karsilastirma
yapilabilmektedir. Karsilastirma sonuglari asagidaki Tablo 1'de gosterilmistir.

Branch Tip Towl Avenuge

Image Program VAF(%) pointy point 8_"'""" branch beanch
count count Sz length length

A0 BV 12765 oS 239 255 S4d.697 21112
Fl 12,765 69 214 213 5364.546 25.185

el BV 13.593 82 240 236 S618.905 23.708
FIJI 13.593 60 219 200 3537.398 27.444

1\ 7519 72 64 238 L7877 18723

3l Ul 7.539 49 242 195 | 4366568 | 22392
21 BV 1.382 73 224 218 S407 102 20.123

- Ful 7.382 48 195 169 | 4325965 25.597
136 BV §44 68 212 07 HO1.536 21593

[ FII | 8424 36 201 185 | 4487.219 24.255
| 230 BV 6322 52 180 167 34331836 20439
et Fin | 632 36 164 138 | 3366419 24.397

Tablo 1. Fiji ile BV Karsilagtirmasi

Karsilastirma sonuglarina gore farkliliklar gozlenmektedir. Yapilan incelemelere gore farkliliklarin
nedeni kullanilan algoritmalarin farkliliklarindan kaynaklanmaktadir. Fiji programi buldugu dallarin
analiz ederek gereksiz gordiiklerini budamaktadir. Bazi ¢atallanma noktalarimi da birlestirme
yapmaktadir. Bu sebeplerden dolay1 dal sayilari, dallanma ve ug¢ noktalar1 daha az sayida ¢ikmaktadir.
Bununla beraber ¢ikarilmis iskelet iizerinde herhangi bir islem uygulanmadig: taktirde BV programi
tiim bilgileri dogru buldugu gozlemlenmektedir.

3. SONUC

Yapilan c¢aligmada mikroskoplar yardimiyla alinmis beyin goriintlisiiniin islemlerden gecirerek
analizinin yapabilecegi, gorselligi yiiksek ve kullanimi kolay bir program sunulmak istenmistir. Mevcut
referans program ile yapilan karsilastirma sonucunda farkliliklar oldugu gozlemlenmistir. Ancak bu
fakliliklar iskelet ¢ikarimi ve damar aginin degerlendirmesi kisimlarindan oldugu belirlenmistir.
Ilerleyen zamanlarda algortmalar farkli acilardan ele alicak ve gelistirmeler yapilacaktir. Gelistirilen
program arastirmacilar ile yapilan toplantilarda basarili bulunmustur. Bununla birlikte arka planda
kullanilan algoritmalarda gelistirmeler yapilabilir. Onyiiz kullanimi iyilestirilebilir ve fakh
fonksiyonalar kullaniciya sunulabilir.
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ABSTRACT

Nowadays, many researchers used rainfall simulators in fields or laboratory experiments to investigate
rainfall runoff relationship. In this study, a scaled hill slope model in laboratory was design to investigate
rainfall runoff response of multiple storms precipitation considering the existing natural hill slope
conditions in hill torrents that lead to the occurrence of sudden and intense floods. Experiments were
conducted using a rainfall simulator to investigate the impact of initial soil moisture content, various
land use conditions including grass vegetation, tree vegetation and hybrid vegetation i.e; combine effect
of grass and tree vegetation on the generation of runoff under different gradient and rainfall intensities.
Considering these conditions, hydrographs were created for all cases and then compared. Time of
concentration (TOC), peak discharges (Qpz, Qp2) and attenuation were also calculated. It was observed
that time of concentration (TOC) was increased by 21% in hybrid vegetation case as compared to barren
or no vegetation case and maximum peak discharge in hybrid vegetation case was decrease by 33% as
compared to no vegetation case.

Keywords: Hill torrent, Rainfall simulator, Rainfall, Vegetation, Time of concentration (TOC),
Hydrograph

1. INTRODUCTION

Understanding rainfall is challenging due to its unpredictable nature and complex mechanisms. Despite
progress, many related phenomena still require physical modeling for full comprehension. Climate
change is causing more intense and frequent rainfall events globally, leading to increased surface runoff
and a higher risk of flooding in vulnerable areas. Understanding the complex dynamics of rainfall-runoff
relations is essential to manage water resources effectively and mitigate the impacts of extreme weather
events on human settlements, agriculture, and natural ecosystems. [1]

The Nature-Based Solutions approach is employed to reduce the impacts of climate change, promoting
resilience in regions exposed to meteorological hazards like flooding, while also supporting sustainable
development [2]. The total discharge reaching the natural drainage system is primarily influenced by
rainfall and runoff responses [3]. The outflow region's discharge is significantly influenced by factors
such as soil compaction, vegetation cover, soil type of catchment area and morphological properties of
soil. In areas with a combination of these factors, the rainfall-runoff relation becomes complex.
Therefore, establishing a quantitative and qualitative relationship between these factors and runoff
generation is essential for enhancing urban drainage design [4].

Among all types of floods, flash floods pose the most significant risk as they can occur suddenly and
have a severe impact within a short time frame. Past reports indicate that flash floods are caused by
various factors, including the area's topography, rainfall intensity, and the community's exposure and
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vulnerability. The frequency of flash floods has increased in recent years, resulting in substantial damage
to the human socioeconomic environment [5].

Countries like Pakistan, with diverse topography, steep slopes in hilly regions, and varied climates, face
significant challenges in predicting the impact of flash floods, which are often caused by hill torrents.
Flash floods from these hill torrents can result in rapid and intense flooding, leaving little time for people
to respond, leading to substantial loss of human lives and livestock [6]. Several hilly areas in Pakistan,
particularly in Southern Punjab and Baluchistan, are prone to flash floods due to their steep slopes and
barren mountainous terrain. As a result, districts like Layyah, Rajanpur, and Dera Ghazi Khan have been
severely affected [7].

To mitigate the impact of flood hazards, structural measures like constructing reservoirs, embankments,
or flood walls have been traditionally employed, referred to as "hard solutions™ [8]. However, these
solutions are often impractical for developed countries due to their high capital investment and
susceptibility to damage in the face of severe flood discharges [9]. As an alternative, ecological-based
solutions have gained popularity over the last few decades in dealing with the devastating effects of
floods and tsunamis [10]. The degradation of healthy ecosystems on a large scale has been a significant
contributing factor to the mismanagement of water resources [11].

The existence of trees or vegetation in floodplains can serve as a protective measure against the extensive
damages caused by severe floods. This vegetation helps enhance the catchment area's storage capacity
[12].Conversely, areas lacking sufficient vegetation cover experience increased surface runoff, leading
to more severe floods and reduced groundwater recharge [13]. Given the intricate hydrological
connection between runoff and rainfall in green areas, establishing a relationship between these
parameters becomes crucial [14].

Limited knowledge currently exists regarding nature-based solutions for managing flash floods. To
explore the relationship between runoff and rainfall in hilly areas with vegetation, a laboratory-scaled
rainfall simulator can be utilized. This simulator generates controlled rainfall with varying intensities
through sprinkles [15]. Such equipment has been employed in countries like India to study the rainfall-
runoff relationship in hilly terrains [16]. To develop the rainfall-runoff relationship, researchers can
employ physical, empirical, and conceptual models. The empirical model can be applied based on
available data to establish the relationship between rainfall and runoff. Alternatively, researchers have
utilize artificial neural networks or fuzzy logic as conceptual modeling techniques for this purpose [17]

Many researchers have utilized a rainfall simulator in the past to generate runoff in their study areas,
enabling them to predict erosion along roads [18]. Additionally, this simulator was employed to establish
a relationship between sediment yield and runoff under varying rainfall intensities in a vineyard
plantation in Spain [19]. These findings demonstrate that the rainfall simulator can effectively represent
natural rainfall conditions [20]. Estimating the runoff volume and peak discharge is crucial for designing
hydraulic structures [21]. As a result, several models have been introduced to simulate the rainfall-runoff
relationship. One of these models involved the use of synthetic hydrographs to quantify runoff responses
from forests in regions prone to hill torrents [22].

In rainfall simulator experiments, researchers use irrometer sensors to measure soil moisture levels
during simulated rain. These sensors are placed at different depths in the soil profile, providing instant
data on water infiltration, drainage, and retention [23]. By analyzing information from various rainfall
intensities, valuable insights are obtained into soil hydrological properties. This knowledge helps
optimize irrigation practices, land management, and crop selection for efficient water usage in
agriculture and other fields [24].

In this study, rainfall-runoff responses were investigated using a laboratory-scale rainfall simulator. The
reservoir of the rainfall simulator was designed to mimic symmetrical sloping areas, resembling the hilly
conditions found in hill torrents. Water flowed through a channel, and computerized runoff
measurements were recorded downstream at a weir. Runoff measurements were taken from the hilly
model without vegetation, and the results were then compared when grass vegetation, tree vegetation
and a combination of both types of vegetation were introduced.
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2. MATERIALS AND METHODS

In this particular research, the study utilized a Rainfall simulator located at the water resources
laboratory of the University of Engineering & Technology Taxila, Punjab, Pakistan. The aim was to
investigate the responses of rainfall-runoff in two different areas: a barren hilly area without vegetation
and a green hilly area with vegetation. The equipment used for experimentation consisted of a network
of rainfall pipes, 11 rainfall sprinkles, a discharge measuring weir, and two main control valves. The
dimensions of the equipment were 1m in width, 2m in length, and 0.12m in height. The hill model was
constructed using natural soil with a length of 1.5m, width of 0.81m and peak height of soil of 0.25m.
On both sides of the hill model, the inclined length of the model was 0.48m. The rest of the model's
width was horizontal as depicted in Fig. 1. The slope of the hilly area model was set at 32 degrees on
each sides.

Fig.1. Rainfall simulator setup

The experiment involved testing the effects of different rainfall spells on runoff generation and
hydrographs using a computerized rainfall simulator. Initially, the model had no vegetation, and uniform
rainfall was applied to the entire catchment area for three rainfall spells (Ro, R1, and R2). Hydrographs
were developed based on the runoff values obtained. In the second step, grass vegetation was added to
the model to observe its impact on runoff and hydrographs. In the third step, tree vegetation was
introduced to further examine its effect on runoff and hydrographs. Lastly, a combination of tree and
grass vegetation was introduced to the model, and hydrographs were developed accordingly.

The time of concentration (TOC) is defined as the duration it takes for runoff to reach the outflow of the
equipment and is considered a crucial factor in explaining the experimental results related to runoff-
rainfall relations. In this study, the time of concentration (TOC) was calculated for each case, and the
experiments were conducted for 5 minutes for each first and second storm, with an 8-minute break
between these storms. After turning off the sprinkles, the runoff gradually reduced, eventually leading
to a complete cessation of runoff over time. An irrometer sensor was used to measure soil moisture
levels before the simulated rain in each experiment. The sensor was placed at different points in the hill
slope model, providing instant data on soil moisture content and maintaining it at 6 to 8 percent
throughout the experiments. Experimental conditions are detailed in table 1.

Table 1. Experimental Conditions

Case ID Rainfall/Precipitation (LPM) Vegetation type
WVORO0 8 No
WVOR1 12 No
WVOR2 16 No
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TVORO

8

Tree

TVOR1

12

Tree

TVOR2

16

Tree

GVORO

8

Grass

GVOR1

12

Grass

GVOR2

16

Grass

HVORO

8

Hybrid (Tree + Grass)

HVOR1

12

Hybrid (Tree + Grass)

HVOR?2

16

Hybrid (Tree + Grass)

Fig. 2.

(a) No Vegetation model,

(b) Tree Vegetation model
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(c) Grass Vegetation model (d) Hybrid Vegetation model
3. RESULTS AND DISCUSSIONS
3.1 Hydrographs

A hydrograph is a graphical representation of the flow rate or discharge (Q) of a stream at any given
moment, plotted against the corresponding time (t). The time (t) is plotted at x-axis and discharge (Q)
at y-axis and its components are shown in fig.3.

P —e—GVORO —4—WVOR0 —&—HVORO TVORO
B Qpt » 30
2 Pallsg Lieh 2 25
& £ 20
T
\ 15
Falkog Lind | Rise Liwb 2 :’__U
: S 10
. 2
O s
0
0 1000 2000 3000 4000
— i It ) ) ) 5 B Time(S)
ToC TIVE MINUTES)
Fig. 3. (a) Components of Hydrograph (b) WV, TV,GV and HV for RO
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The results from all scenarios (RO, R1, and R2) demonstrated a positive correlation between
precipitation intensity and the peak of the hydrograph, indicating that higher precipitation intensity led
to an increase in peak discharge. Comparing hydrographs between scenarios with and without
vegetation, it was evident that the peak discharge was consistently higher in the no vegetation case. The
introduction of tree and grass vegetation separately demonstrated that grass vegetation provided greater
resistance compared to tree vegetation, resulting in a reduction of the hydrograph peak in both cases.
However, the implementation of hybrid vegetation resulted in a more substantial reduction in the peak
discharge compared to tree and grass vegetation individually. The hybrid vegetation scenarios for RO,
R1, and R2 displayed the lowest peak discharge as depicted in Figure 3. These findings suggest that
vegetation, particularly hybrid vegetation, plays a significant role in mitigating peak discharge during
rainfall events.

3.2 Peak discharge (Qp) and time of Concentration (TOC)

Peak flow refers to the highest flow rate depicted at the highest point of the hydrograph, illustrated in
Figure 3a. The study found that the highest peak flow occurred in the case of without vegetation (WV)
and minimum in case of hybrid (combine effect of grass and tree) vegetation (HV). Additionally, the
research indicated that by escalating the intensity of rainfall from RO to R2, the peak flow increased, as
depicted in Figure 4.

The time of concentration (TOC) corresponds to the duration needed for runoff to journey from the
farthest point within the watershed in terms of hydraulic distance to the outlet. It revealed that the
without vegetation (WV) cases exhibited the shortest TOC, while the hybrid vegetation (HV) cases
exhibited the longest. The trend in time of concentration variations is visualize in Figure 5. This was
attributed to a larger water interception effect resulting from a combination of grass and tree vegetation,
which consequently prolonged the time required for rainwater to reach the catchment outlet.
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Fig.4. Peak flow for all cases

To mitigate the impact of sudden floods, it is possible to extend the duration it takes for water to travel
from hill torrents to downstream and downbhill areas. This objective was achieved by introducing
vegetation cover on the sloped surface of the model. This approach demonstrated that employing nature-
based solutions on hill torrents can effectively diminish the consequences of flash floods. Ultimately,
this intervention provides local inhabitants with more time to prepare and respond to flash flood events.

EWV BTV mGV mHV

RO= 8LPM R1=12LPM R2=16LLPM
Precipitation(l/m)

200

150

TOC(s)

50

Fig.5. Time of concentration (TOC)

Since 1947, Pakistan has encountered 23 instances of flooding, leading to an estimated financial loss of
around US$ 38.165 billion. Tragically, these events have caused numerous fatalities, and vast stretches
of approximately 0.6 million km2 of irrigation land have been adversely affected. What is concerning
is the escalating frequency of these flood occurrences. In the year 2022, the region experienced heavy
monsoon rains and subsequent floods that affected a substantial population of 2.3 million individuals.
The aftermath saw the destruction of 95,350 homes and the damaging of an additional 224,100 structures
[39].

Remarkably, many of these flood events were characterized by swift and extensive flash floods. The
most vulnerable to these sudden inundations are typically impoverished communities residing in close
proximity to floodplains or hill torrents. The outcomes of the ongoing study hold the potential to guide
decision-makers and researchers, offering them a strategic path forward. Embracing Nature-Based
Solutions (NBS) could serve as a crucial approach to effectively address these catastrophic events in the
future, safeguarding both human lives and valuable assets.

4. CONCLUSION
Considering the results mentioned above, it can be concluded that.
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e)

The initial moisture content of soil is inversely proportional to the time of concentration (TOC).

Time of concentration for without vegetation conditions was minimum and for hybrid
vegetation conditions it was maximum.

The peaks of storm hydrograph is directly proportional to the rainfall intensity.

The absence of vegetation led to the highest peak discharge, while tree vegetation lowered it.
Grass vegetation further decreased it, and the minimum peak was observed with the hybrid
vegetation.

By reducing peak flow and increasing time of concentration, will mitigate the effects of flash
floods by allowing the community more time to react. Additionally, the overall impact of flash
floods will be diminished as the hydrograph's peak decreases through hybrid vegetation
measures.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Battany, M. and M.J.H.P. Grismer, Development of a portable field rainfall simulator for use in
hillside vineyard runoff and erosion studies. 2000. 14(6): p. 1119-1129.

Humphry, J.B., et al., A portable rainfall simulator for plot—scale runoff studies. 2002. 18(2): p.
199.

Bowyer-Bower, T. and T.J.S.t. Burt, Rainfall simulators for investigating soil response to
rainfall. 1989. 2(1): p. 1-16.

Navas, A., et al., Design and operation of a rainfall simulator for field studies of runoff and soil
erosion. 1990. 3(4): p. 385-397.

Dunkerley, D.J.H.P., Effects of rainfall intensity fluctuations on infiltration and runoff: rainfall
simulation on dryland soils, Fowlers Gap, Australia. 2012. 26(15): p. 2211-2224.

Corona, R., etal., On the estimation of surface runoff through a new plot scale rainfall simulator
in Sardinia, Italy. 2013. 19: p. 875-884.

Ahmad, H., J. Bokhari, and Q. Siddiqui. Flashflood risk assessment in Pakistan. in 71st Annual
Session Proceedings. Pakistan Engineering Congress, Pakistan. 2011.

Marques, M.J., et al., Effect of vegetal cover on runoff and soil erosion under light intensity
events. Rainfall simulation over USLE plots. 2007. 378(1-2): p. 161-165.

Paige, G.B., et al., The Walnut Gulch rainfall simulator: A computer-controlled variable
intensity rainfall simulator. 2004. 20(1): p. 25-31.

Aksoy, H., et al., A rainfall simulator for laboratory-scale assessment of rainfall-runoff-
sediment transport processes over a two-dimensional flume. 2012. 98: p. 63-72.

Young, R. and R.J.S.s.5.0.A.j. Burwell, Prediction of runoff and erosion from natural rainfall
using a rainfall simulator. 1972. 36(5): p. 827-830.

Pérez-Latorre, F.J., et al., A comparison of two variable intensity rainfall simulators for runoff
studies. 2010. 107(1): p. 11-16.

Quinton, J.N., et al., The influence of vegetation species and plant properties on runoff and soil
erosion: results from a rainfall simulation study in south east Spain. 1997. 13(3): p. 143-148.

Mayerhofer, C., et al.,, Comparison of the results of a small-plot and a large-plot rainfall
simulator—Effects of land use and land cover on surface runoff in Alpine catchments. 2017. 156:
p. 184-196.

Loch, R., et al., A multi-purpose rainfall simulator for field infiltration and erosion studies.
2001. 39(3): p. 599-610.

Stone, J.J., G.B. Paige, and R.H.J.T.0.t.A. Hawkins, Rainfall intensity-dependent infiltration
rates on rangeland rainfall simulator plots. 2008. 51(1): p. 45-53.

138



MAS 18th

INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,

ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

17.

18.

19.

20.

21.

22.

23.

24,

Mostafazadeh, R., et al., Surface runoff and sediment yield response under the rainfall
simulation condition controlled by soil variables of a semi-arid landscape. 2022: p. 1-18.

Chouksey, A., et al., Hydrological modelling using a rainfall simulator over an experimental
hillslope plot. 2017. 4(1): p. 17.

Keesstra, S., et al., Straw mulch as a sustainable solution to decrease runoff and erosion in
glyphosate-treated clementine plantations in Eastern Spain. An assessment using rainfall
simulation experiments. 2019. 174: p. 95-103.

Ogden, C., H. Van Es, and R.J.S.S.S.0.A.J. Schindelbeck, Miniature rain simulator for field
measurement of soil infiltration. 1997. 61(4): p. 1041-1043.

Shuster, W., E. Pappas, and Y.J.J.0.H.E. Zhang, Laboratory-scale simulation of runoff response
from pervious-impervious systems. 2008. 13(9): p. 886-893.

Wilson, T., et al., Development and testing of a large, transportable rainfall simulator for plot-
scale runoff and parameter estimation. 2014. 18(10): p. 4169-4183.

Leib, B.G., J.D. Jabro, and G.R.J.S.S. Matthews, Field evaluation and performance comparison
of soil moisture sensors. 2003. 168(6): p. 396-408.

Spitalniak, M., et al., The influence of a water absorbing geocomposite on soil water retention
and soil matric potential. 2019. 11(8): p. 1731.

139



MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK
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OZET

Anksiyete ve korku, canlinin tehlike durumlarinda gosterdigi savunma davranisindan kaynaklanan
duygusal durumlardir. Anksiyete ve strese bagli bozukluklar giinliik yasam aktivitelerini ciddi sekilde
etkilemektedir. Anksiyetenin 2 tipi vardir. Birincisi; bir olayla iliskili olarak kisinin kendi kontrolii
disinda, belirli bir siire ve siddette ortaya ¢ikan ve fizyolojik kosullarda beklenen bir yanittir, ikincisi ise
stiresi ya da siddeti bakimindan uygun olmayan ve fizyolojik kosullarda beklenmeyen bir yanit seklinde
gelisebilir. Insan ve hayvanlarin duygularini ifade edis sekillerinde benzerliklerin gdzlemlenmesi,
psikiyatrik bozukluklarin memeli hayvanlarda (baglica kemirgenlerde) calisilabilme olasiliginin
dogmasina neden olmustur. Klinik dncesi ¢alismalar kapsaminda olusturulan hayvan modelleri ile yeni
ilaglarin anksiyolitik etkileri aragtirllmaktadir. Bu modellerden en sik kullanilan hayvanlar sicanlar ve
farelerdir. Anksiyete olusturulan hayvanlarda; c¢evreyi arasgtirma ve tanima davramiglarindaki
degisiklikleri inceleyerek, ilaca verilen yanita bu davramiglardaki degisimlerin saptanmasi
arastirmalarin temelini olusturmaktadir. Insanlarda goriilen anksiyete davraniglarmi tam olarak
karsilamamakla birlikte hayvan modellerinde siganlardaki bu davranislar modelin esasi
olusturmaktadir. Davranis testleri birgcok noropsikotik hastaligi anlamak ve tedavileri i¢in 6nemli bir
yardimc1 tan1 yontemi olmustur. Klinik &ncesi ¢aligmalarda da anksiyete ve depresyon modelleri
olusturulurken davranista olusabilecek degisiklikler insandakine benzer olacak sekilde taklit edilmeye
caligilmisgtir. Bunlarla birlikte bircok ilacin anksiyololitik etkilerini test etmede de yararli bir
degerlendirme parametresi olmuslardir. Bu testlerde hayvanlarin yaklasma-kaginma davranisi, dikkat
durumu veya savunma davraniglar1 degerlendirilir. Bu testlere yiikseltilmis art1 labirent testi, agik alan
testi, aydinlik-karanlik kutu testi, sosyal etkilesim testi, pasif sakinma testi, zorunlu ylizme testleri, obje
tanima testi ornek verilebilir. Modellerin 6zellikleri ve kullanim alanlar1 gézden gegirildiginde; kolay
olusturulabilir ve tekrarlanabilir oluslari, yeni gelistirilmekte olan ilaglarin ya da mevcut benzer ilaglarin
anksiyeteyi onleme ve tedavi edici etkileri daha etkin olarak arastirilmistir.

Anahtar kelimeler: Davranis testleri, kognitif fonksiyonlar, kemirgenler

ABSTRACT

Anxiety and fear are emotional states arising from the defensive behavior of the creature in situations of
danger. Anxiety and stress-related disorders seriously affect activities of daily living. There are 2 types
of anxiety. First; It is a response that occurs outside of the person's control for a certain duration and
intensity and is expected in physiological conditions in relation to an event, the second one may develop
as a response that is inappropriate in terms of duration or severity and is unexpected under physiological
conditions. Observation of similarities in the way humans and animals express their emotions has led to
the possibility of studying psychiatric disorders in mammals (mainly rodents). Anxiolytic effects of new
drugs are being investigated with animal models created within the scope of preclinical studies. Of these
models, the most commonly used animals are rats and mice. In animals with anxiety; By examining the
changes in the behaviors of exploring and recognizing the environment, determining the changes in
these behaviors in response to the drug forms the basis of research. Although it does not fully meet the
anxiety behaviors seen in humans, these behaviors in rats in animal models form the basis of the model.
Behavioral testing has become an important adjunctive diagnostic tool for understanding and treating

140


https://orcid.org/0000-0000-0000-0000

MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

many neuropsychotic diseases. While creating anxiety and depression models in preclinical studies,
changes that may occur in behavior have been tried to be imitated to be similar to those in humans. They
have also been a useful evaluation parameter in testing the anxiolytic effects of many drugs. In these
tests, approach-avoidance behavior, attentional state or defensive behavior of animals are evaluated.
Examples of these tests are the elevated plus maze test, open field test, light-dark box test, social
interaction test, passive avoidance test, forced swimming tests, and object recognition test. When the
features and usage areas of the models are reviewed; The fact that they are easy to create and repeat, and
the anti-anxiety and therapeutic effects of newly developed drugs or existing similar drugs have been
investigated more effectively.

Keywords: Behavioral tests, cognitive functions, memory, rodents

GIRIS

Normal anksiyete organizmanin biyolojik bir korunma sistemidir ve potansiyel bir tehlike algilandiginda
ortaya cikarak organizmanin tehlikeli durumdan kendini sakinarak yagsaminin devam etmesini saglar.
Eger anksiyete objektif bir tehlike durumu olmaksizin sanki varmig gibi algilanarak abartili ve kiginin
giinliik yasam kalitesini olumsuz yonde etkileyen subjektif bir beklenti hissi, dehset, endise veya bir
felaketin yaklastig1 duygusu ile karakterize ise "anormal anksiyete"den s6z edilir. Anormal anksiyete
patolojik bir olgudur ve mutlaka psikolojik ve/veya farmakolojik tedaviyi gerektirir (Uzbay, 2002).

Anksiyetenin psikolojik ve somatik bilesenleri vardir. Psikolojik bilesen 6nemli 6lgiide bireysel
degiskenlik gosterir. Somatik belirtiler arasinda kas spazmlari, sirt, bas ve gogiis agrilari, giicsiizliik,
tremor, sik idrara ¢ikma, soguk terleme, yorgunluk, irkilme, tasikardi ve ritim bozukluklarina kadar
degisen kardiyak belirtiler, solukluk, hiperventilasyon, nefes darlig1 ve gogiiste sikisma duygusu gibi
solunum sistemi ile iliskili belirtiler, agiz kurulugu, midede agri ve yanma duygusu, diare, bulanti,
kusma ve bogazda yumru hissi gibi gastrointestinal kaynakli belirtiler sayilabilir. Santral sinir sistemi
ile iligkili olarak bas donmesi, parasteziler ve asiri sinirlilik gibi belirtiler ortaya ¢ikabilir. Somatik
(otonom) belirtiler anksiyetenin patolojisi ile dogrudan iligkili degildir. Otonom sinir sisteminde
ozellikle sempatik aktivitede olusan artisa bagl olarak ortaya cikarlar ve patolojik anksiyetenin
olusumuna katki saglarlar (Kucuk & Golgeli, 2005; Uzbay, 2002).

Anksiyete ve strese bagli bozukluklar giinliik yasam aktivitelerini ciddi sekilde etkileyen ve halk
sagligina yiiksek maliyetler yansitan énemli psikiyatrik durumlardir. Insan ve hayvanlarin duygularini
ifade edis sekillerindeki benzerliklerin gozlemlenmesi, psikiyatrik bozukluklarin memeli hayvanlarda,
ozellikle kemirgenlerde ¢alisilabilecegini akla getirmistir (Campos et al., 2013).

Anksiyete modeli olustururken hayvanlarin temel davraniglarmin bilinmesi énemlidir. Hayvanlarim
dogal ortamlarindaki ve laboratuvar kosullarindaki davranig 6zellikleri, yasama kosullar1 ¢aligmanin
tasarlanmasi agamasinda g6z oniinde bulundurulmalidir. Kemirgenlerde anksiyete benzeri davraniglar
incelenirken genellikle yaklagsma-kacinma davranigi, dikkat durumu veya savunma davraniglar
degerlendirilir. Yaklagsma-kaginma paradigmasi, g¢evresel bir uyarinin tehdit olarak algilandigi
durumlarda kullanilir ve potansiyel tehlike olarak gdriilen yeni bir nesne ile gecirilen siire, bu nesneye
yaklagmanin gecikme siiresi anksiyetenin olasi bir gostergesi olarak kullanilir (Lezak et al., 2017).
Kagimma yanit1 hayvanlarda anksiyetenin gdstergesi olarak kullanilir. Bu varsayim, hayvanin tehlikeli
oldugunu diislindiigli uyaran1 kesfetme diirtiisii ile kaginma istegi arasindaki catismaya dayalidir
(Ennaceur, 2014).

Literatiirde kullanilan deney hayvanlarinda indiiklenen anksiyete ve depresyon benzeri davraniglarin
sonuglarii degerlendirmek ve normale gore bir kiyaslama yapabilmek icin deney hayvanlarinda
davranis testleri yapilmaktadir. Kemirgenlerde yapilan bu davranis testleri, depresyon benzeri
davraniglari, anksiyeteyi, kisa ve uzun siireli bellegi test etmek igin yapilmaktadir. Burada énemli olan
hayvanin 6grenme yetenegi, stres durumunda verecegi cevaplar ve psikomotor aktivetelerindeki
degisikliklerdir (Kucuk & Golgeli, 2005).
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ARASTIRMA

Klinik 6ncesi ¢alismalarda kemirgenlerde en ¢ok kullanilan davranig testleri; (1) Agik alan testi, (2)
Yiikseltilmis art1 labirent testi, (3) Delikli kutu testi, (4) Aydinlik/karanlik kutu testi, (5) Sosyal etkilesim
testi ve (6) Obje tanima testidir.

1. Acik Alan Testi

Acik alan testi artik hayvan psikolojisindeki en popiiler prosediirlerden biridir. Hall (1934), ilk olarak,
farelerde duygusallik ¢aligmasi i¢in agik alan testini tanimlamigtir. Bu prosediir, bir hayvani, genellikle
bir kemirgeni g¢evreleyen duvarlar tarafindan kagmasimin onlendigi bilinmeyen bir ortama maruz
birakmaktan olusur. Diizenek, 0,45 m yiiksekliginde bir duvarla kapatilmis, yaklasik 1,2 m ¢apinda
parlak bir sekilde aydinlatilmis bir alan seklindedir. Siganlarin agik alanin dis halkasina tek tek
yerlestirilmesi ve giinliik tekrarlanan denemeler sirasinda 2 dakika boyunca hayvanin davranisinin
gbzlemlenmesine esasina dayanir (Prut & Belzung, 2003). Agcik alan testi, kesif davranigini ve kaygiyla
ilgili davranisi degerlendirmek icin yaygin olarak kullanilir. Bu test, 6zellikle néromiiskiiler hastaligi
olan hayvanlarda lokomotor bozuklugunu degerlendirmek i¢in de yararlidir (Tatem et al., 2014).

2. Yiikseltilmis Art1 Labirent Testi

Yiikseltilmis art1 labirent testi, su anda mevcut olan tiim hayvan kaygi modelleri arasinda muhtemelen
en popiiler olanidir. Kosulsuz veya kendiliginden davranis ¢aligmasina dayali bir modelin 6rnegini verir
(Rodgers & Dalvi, 1997). Anksiyeteye isaret eden davranig degerlendirmeleri; kapali kol {izerinde gegen
zamanin uzamasi, donakalma siiresindeki artig, agik kola giris sayisindaki azalma, merkezi alanda
gezinme siiresindeki azalma ve iki ayagi iizerinde kalkip havay:1 koklama sayisindaki ve siiresindeki
artiglardir (O’Neil & Moore, 2003). Bu testlerdeki performans sonuglart hipokampus fonksiyonuyla
gliclii bir sekilde baghdir (Vasconcellos et al., 2003). Bu diizenegin T, Y ve O seklinde olan ¢esitleri de
kullanilmaktadir (Kucuk & Golgeli, 2005).

3. Delikli Kutu Testi

Holeboard testi, test diizenegindeki deliklere kafa daldirmanin motor aktiviteden farkli bir kesif 6l¢iisti
sagladigini iddia eden Boissier ve Simon tarafindan tanitilmistir. Bu teste gore hayvanlar 30 dakika
kadar diizenege birakilir ve alismalar1 saglanir. Bu alisma evresinden sonra 5 dakika boyunca bir video
kamera ile arka ayaklar1 lizerinde kalkma sayilar ve gittikleri delik sayis1 kaydedilir ve degerlendirilir
(van Gaalen & Steckler, 2000).

4. Aydinhk/Karanhk Kutu Testi

Aydinlik/karanlik  testi, kemirgenlerin parlak sekilde aydinlatilmis alanlardan  dogustan
hoglanmamalarina ve kemirgenlerin hafif stres etkenlerine, yani yeni ortam ve 1s18a tepki olarak
kendiliginden kesfedici davranislarina dayanir. On egitim gerektirmemesi, kullanimi kolay ve hizli
islem gbérmesi diger testlere gore avantajlidir (Bourin & Hascoét, 2003). Testte hayvanlarin
aydinlik/karanlik bdlmeye toplam gegis sayisi, aydinlik/karanlik bolmeye ilk giris siiresi, kat ettigi
mesafe ve her bir bolmede gecirdigi siire parametreleri 6zel yazilim programlar ile kaydedilebilir
(Okuda et al., 2018). Test siiresi genellikle 5 ya da 10 dakikadir. Bu testte hayvanin aydinlik ve karanlik
bolmeleri tercihi analiz edilerek anksiyete benzeri davraniglar iizerine ilaclarin veya diger hasarlarin
etkileri incelenebilir (Belovicova et al., 2017).

5. Sosyal Etkilesim Testi

File ve Hyde tarafindan gelistirilen sosyal etkilesim testi, etolojik olarak ilgili kavramlara dayal kaygi
benzeri davranigin ilk modelidir. Bu test digerlerinden farklidir, ¢iinkii caydirict veya istah agici kosullar
sunma ihtiyacini ortadan kaldirmanin 6nemli bir bilesenini igerir. Ayrica dnceden hayvan egitimi
gerektirmez (Campos et al., 2013). Sosyal etkilesim testi, deneysel manipiilasyonlarin siganin normal
kesif ve sosyal davraniglar iizerindeki etkilerini incelemek ig¢in faydali bir davranig testidir. Testin
yiiksek kapasitesi, diislik degiskenligi ve iyi tekrarlanabilirligi vardir. Bu da onu arastirma amaglari igin
en uygun hale getirir ve farkli parametreler birbirinden bagimsiz olarak yanit verir ve farkl ilaglarin
veya manipiilasyonlarin secici olarak davranisin farklt yonlerini nasil etkileyebilecegini incelemeyi
miimkiin kilar (Sams-Dodd, 1999).
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6. Obje Tamima Testi

Zamanla, yenilik ve davranis arasindaki iliski aragtirmacilarin biiyiik ilgisini ¢ekmistir. Yeni uyaranlar
hayvanlarin davranislarini degistirebilir, stres tepkilerini tetikleyebilir, yaklasma davranisini ortaya
¢ikarabilir ve ana stres indeksi olan kortikosteron plazma seviyelerinde artisa neden olabilir ve yeni bir
ortamda hapsedilmenin stresli oldugunu disiindiiriir (Bevins et al., 2002). Obje tanima testlerinde
hayvanlar, yenilige dogal egilimleri olarak yeni nesneyi kesfederler (Antunes & Biala, 2012). Ennaceur
ve Delacour (1988), yeni nesne ve yeni yer tanima testlerini ilk kez inceleyen arastirmacilardir. Bu
testlerin, harici olarak uygulanan kurallar veya takviye yoklugunda, dncelikle bir kemirgenin dogustan
gelen kesif davranisina dayanan basit davranigsal hafiza analizleri oldugu sonucuna varmiglardir. Bu
test, bellek degisikliklerinin arastirilmasi igin yaygin olarak kullanilan bir model haline gelmistir.
Bununla birlikte, kemirgenlerde calisma bellegi, dikkat, kaygi ve yenilik tercihini 6lgmek icin
yapilandirilabilir. Ayn1 zamanda ¢esitli farmakolojik tedavilerin beyin hasarmin etkilerini test etmek
icin de kullanilmastir (Silvers et al., 2007).

SONUC

Hayvanlarda uygulanan bu davranig test modellerinde incelenen kaygi davraniglari, altta yatan
mekanizmalarin aragtirilmasinda ve ilaclarmn etkinliginin degerlendirilmesinde yol gosterici olmaktadir.
Her modelin 6zellikleri ve kullanim alanlar1 dikkate alindiginda; kolay ve tekrarlanabilir olmasinin yani
sira, benzer davranis kaliplarin1 gézlemlemek, gelistirilmekte olan ilaclarin veya benzerlerinin kaygi
tedavisinde klinik kullanim i¢in yararli olup olmayacaginin daha etkili bir sekilde arastirilmasina olanak
tanir.

Anksiyete modelleri birden ¢ok ilag etki bolgesini saptayabilir. Bu durum c¢oklu anksiyete
mekanizmalarint gosterebilir. Bununla birlikte, anksiyete modellerindeki ilag etkileri mutlaka insan
anksiyetesi ile iligkili degildir. Hayvan anksiyete modelleri tarafindan tespit edilen fizyolojik
mekanizmalarin daha kapsamli bir sekilde agiklanmasi yeni klinik arastirmalarin aydinlatilmasina
yardime1 olmak igin gerekli olacaktir.
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BATI TiPi DIYET VE BIiLiSSEL BOZUKLUK: POTANSIYEL MEKANIZMALAR

WESTERN DIET AND COGNITIVE IMPAIRMENT: LINKS TO POTENTIAL
MECHANISMS

Betiil ASLAN
T.C. Maltepe Universitesi, Ti ip Fakiiltesi, Anatomi AbD, Istanbul, T iirkiye
ORCID ID: 0000-0002-8916-9771

OZET

Metabolik rahatsizliklara neden olan etmenlerden biri de siiphesiz ki tiiketilen diyetin tiirii ve icerigidir.
Insanlarda ve hayvanlarda yapilan ¢alismalarda tiiketilen diyetin tiiriiniin ve iceriginin ¢esitli metabolik
ve biligsel parametrelerde degisiklige neden oldugu bildirilmistir. Bu ¢alismalarda en ¢ok kullanilan
diyet tiirleri yiiksek yag ve yiiksek seker iceren Bati tipi diyetler olmustur. Doymus yag ve rafine
karbonhidratlardan yiiksek Bat1 tipi diyetlere erisimin kolay olmasi ve bu diyetlerin hizli tiiketilme
Ozelliginin bir sonucu olarak obezite, tip 2 diyabet, metabolik sendrom, kardiyovaskiiler ve solunum
hastaliklarinin arttig1 gosterilmistir. Bunun yaninda sinir sistemini olusturan yapilardan bilissel
islevlerde 6nemli rolleri olan hipokampus, nukleus akumbens, prefrontal korteks ve amigdala gibi
yapilarin da zarar gorebilecegine dair sonuglar bulunmustur. Buna gore Bat1 diyeti ile iligkili sistemik
degisikliklerin, kan-beyin bariyerinin bozulmasi, mikroglia aktivasyonu ve ndroinflamasyon gelisimine
yol agtigini gosteren kanitlar mevcuttur. Daha sonra bu degisiklikleri sinaptik iletim disfonksiyonu,
noérodejenerasyon ve son olarak bellek ve biligsel bozulmanin takip ettigi rapor edilmistir. Bu sonuglara
gore Bati tipi diyeti tiiketiminin, hipokampusun biitlinliigline bagli olan 6grenme ve bellek islevlerine
vurgu yaparak, biligsel bozulma ile iliskili oldugunu gosteren mekanizmalar iizerindeki etkiler
aragtirilmistir.

Anahtar kelimeler: Bati tipi diyet, biligsel fonksiyonlar, néroenflamasyon

ABSTRACT

One of the factors that cause metabolic disorders is undoubtedly the type and the content of the diet. It
has been reported that the type and the content of the diet in humans and animals cause changes in
various metabolic and cognitive parameters. The most commonly used diet types in studies were
Western diets containing high fat and high sugar. It has been shown that obesity, type 2 diabetes,
metabolic syndrome, cardiovascular and respiratory diseases increase as a result of the easy access to
Western type diets which are high in saturated fat and refined carbohydrates and the rapid consumption
of these diets. In addition, results have been found that structures that make up the nervous system, such
as the hippocampus, nucleus accumbens, prefrontal cortex and amygdala, which have important roles
in cognitive functions, may also be damaged because of consuming these diets. Accordingly, there is
evidence that systemic changes associated with the Western diet leads to disruption of the blood-brain
barrier, activation of microglia, and development of neuroinflammation. It has been reported that these
changes are followed by synaptic transmission dysfunction, neurodegeneration, and finally memory and
cognitive deterioration. According to these results, the effects on the mechanisms showing that Western
diet consumption is associated with cognitive impairment were investigated, emphasizing learning and
memory functions that depend on the integrity of the hippocampus.

Keywords: Western diet, cognitive functions, neuroinflammation

GiRiS
Batililasmis toplumlarda son yillarda meydana gelen yasam tarzi degisikliklerinden biri, islenmis
gidalar, "fast food", hazir iirlinler, atistirmaliklar ve sekerli alkolsiiz icecekler dahil olmak {izere lifler,
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vitaminler ve minerallerden eksik Bat1 tipi diyetlerin (WD) tiiketimindeki artistir. Giderek artan bir
sekilde, bu gida {irtinleri ve tiiketimleri yliksek gelirli iilkelerden diisiik gelirli {ilkelere dogru daha da
yayilmistir. Bununla birlikte, Batili beslenmeyle iligkili hastaliklarda da es zamanli bir artis meydana
gelmistir (Micha et al., 2014; Monteiro et al., 2013). Diyetteki yag ve seker igeriginin degismesine
olumsuz saglik sonuglari eslik etmistir (Bray & Popkin, 1998).

Hayvan modellerinde WD ile beslenmenin beyin saghigi lizerindeki etkilerine iligskin ¢aligmalarda
kullanilan WD bilesenlerinin ve bunlarin yiizdelerinin en yaygin olarak, yiiksek konsantrasyonda
doymus yag asitleri (SFA) ve ek miktarlarda basit seker ve kolesterol i¢eren %35-60 oraninda yag iceren
diyetler kullanilir (Varlamov, 2017). Ayrica, WD'ler yiiksek enerjili diyetlerdir ve yiiksek glisemik
indekse sahiptirler, bu da kan sekerinde hizli bir artisa neden olduklar1 anlamina gelir (Atkinson et al.,
2008). Bu nedenle WD tiiketimi, kisa siireler boyunca yiiksek kalori alimina, plazma glikozu ve
insiilinde hizli artislara ve ardindan besinlerin yag dokusuna emilmesine neden olur. WD tiiketiminin
bu 6zellikleri dengeli diyetlere gore hizli kilo alimina neden olur (Bhupathiraju et al., 2014).

Buna gore uzun siire WD tarz1 beslenme, kilo alimini, lipitlerde ve enerji metabolizmasinda patolojik
degisiklikleri ve bagisiklik sisteminin aktivasyonunu artirarak normal fizyolojiyi bozar ve sagligi
etkileyebilir. Bu nedenle, bozulmus immiin-metabolik sistem, 6zellikle obezite, tip2 diyabet T2DM,
kardiyovaskiiler hastaliklar ve nérodejeneratif ve otoimmiin hastaliklar olmak tizere bir dizi kronik
metabolik hastaliga yol acabilir (Christ et al., 2019). WD ile iliskili sistemik degisikliklerin, kan-beyin
bariyerinin (BBB) bozulmasina paralel olarak néroinflamasyon gelisimine yol actigin1 gosteren kanitlar
mevcuttur. Daha sonra bu degisiklikleri sinaptik iletimin islev bozuklugu, nérodejenerasyon ve son
olarak hafiza ve biligsel bozulma takip eder (Wigckowska-Gacek et al., 2021).

ARASTIRMA
Potansiyel Mekanizmalar

Yiiksek yagl diyet tiiketiminin kognitif fonksiyon testlerinde performansin diismesine neden oldugu
bulundugundan birkac¢ potansiyel mekanizma &nerilmistir. (1) Insiilin ve leptin diizenlenmesi, (2)
Oksidatif stres ve enflamasyon, (3) Kan beyin bariyeri disfonksiyonu, (4) Beyin kaynakli nérotrofik
faktor, (5) Mitokondriyal disfonksiyon, (6) Gut mikrobiyota, (7) Maternal diyet.

1. insiilin ve Leptin Diizenlenmesi

Yiiksek yagli diyetin enerji metabolizmasi iizerindeki etkilerinin kognitif fonksiyonlar itizerindeki
etkileri, instilin reseptdriiniin hipokampus ve kortekste yiiksek oranda eksprese edilmesi, sinaptik insiilin
sinyalinin 6grenme ve hafiza i¢in kritik oldugu ve periferik insiilin duyarsizliginin merkezi sinir
sisteminde (MSS)’de dramatik etkileri olabilecegi yapilan galismalarda ortaya konmustur (Reagan,
2007; Zhao & Alkon, 2001). insiilinin 6grenme ve hafizadaki potansiyel roliiyle uyumlu olarak,
incelenen bir¢ok caligsma, yiiksek yagli (HF) diyetle iliskili bilissel bozuklugun, bozulmus periferik ve
merkezi insiilin sinyali ile de iligkili oldugunu bulmustur (Cordner & Tamashiro, 2015). Bir ¢alismada
da leptin direncinin bilissel eksikliklerle iliskili oldugunu bulmustur (Fadel et al., 2013). Ote yandan,
deneysel leptin direnci olusturulan modellerde azalan sinaptik plastisitenin, gdzlemlenen 6grenme ve
hafiza defisitlerine ve depresyon benzeri davranislara neden olabilecegi bulunan sonuglar arasindadir
(Van Doorn et al., 2017).

2. Oksidatif Stres ve Enflamasyon

Yag asitlerinin oksidatif stres yiikiinii arttirdig1 ve kognitif fonksiyonlar lizerinde olumsuz etkileri olan
enflamasyonu arttirdigi bilinmektedir (Furukawa et al., 2004). Aslinda, adipoz dokudaki kronik
enflamasyonun, 6grenme ve hafizay1 etkileyebilecek insiilin duyarlilig1 {izerindeki HF diyetinin ve
obezitenin etkilerine bilyiik 6l¢iide katkida bulundugu diistiniilmektedir (Hotamisligil, 2006; Xu et al.,
2003). incelenen birgok ¢alisma sonuclarina gére, bircogu hipokampus ve kortekste oksidatif streste HF
diyetine bagli bir artis ve ayrica hipokampus ve kortekste artmig enflamatuar sitokinler bulmustur
(Camer et al., 2015; Liu et al., 2014). Ayrica hayvan ¢aligmalari, yiiksek yag / yiiksek kolesterol
diyetinin yalnizca bilissel bozukluga neden olmadigini, ayn1 zamanda noéroinflamasyonu da artirdigini
gostermistir (Maesako et al., 2013; Thirumangalakudi et al., 2008). Néroinflamasyon da yiiksek yag
titketimi ve lif eksikligi dahil olmak iizere Batililasmis beslenme kaliplariyla iliskili nérodejeneratif
hastaliklarin ayirt edici 6zelligidir (Subhramanyam et al., 2019).
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3. Kan-Beyin Bariyeri Disfonksiyonu

WD kaynakli metabolik sendrom ve sistemik inflamasyon, kan-beyin bariyerinde (BBB) birleserek
bunun bozulmasina ve noroinflamasyona neden olur. BBB, MSS igindeki mikrovaskiiler aglari
kapsayan perisitler, glial hiicreler ve noronlarla etkilesime giren endotel hiicrelerinin yapisal bir
kompleksidir (Van Dyken & Lacoste, 2018).

BBB biitiinliigiinde diyet faktorlerinin rolii lizerine yapilan ¢alismalar da uzun yillardir odak noktasi
olmustur. Digerlerinin yani sira, BBB'nin WD kaynakli gecirgenlik artisi, birka¢c hayvan modelinde
gosterilmistir. Kemirgenlerde WD, leptin ve ghrelin dahil olmak tizere ¢esitli néroendokrin molekiillerin
BBB yoluyla aktif tasinmasini bozmusgtur (Banks, 2012). WD kaynakli obezite, metabolik sendrom
(MetS) ve bagirsak mikrobiyota disbiyozu ve ardindan diisiik dereceli sistemik inflamasyonun BBB
bozukluguna neden oldugu gosterilmistir (Zhou et al., 2020).

4. Beyin kaynaklh nérotrofik faktor (BDNF)

Noral plastisite i¢in 6nemli hiicre i¢i faktdrlerden biri de ndrotrofinlerdir. Bunlardan en bilineni
BDNF’tir. BDNF, noronlarin gelismesinden sorumlu kiiclik bir proteindir. Cogunlukla noéronlarda
sentezlenmesine ragmen serebral korteks ve hipokampuste de fazlaca eksprese edilir (Hofer et al., 1990).
BDNF bulundugu yere gore hipokampal ve hipotalamik olarak nitelendirilebilir. Hipokampal BDNF
ise Ozellikle 6grenme ve hafizada etkilidir. Noronlarin plastisitesinde ve yeni néron olusumunda rol
oynar. Noronlarin biiyiime ve gelismesinde rol almasinin yani sira sinaptik yolagin fonksiyonunda ve
de akson ve dendridlerin dallanmalarmin diizenlenmesinde gorev alir (Chao, 2003). Yiiksek yag ve
yiiksek seker igeren diyetlerin BDNF ekpresyonunu azalttigi ve bu durum da hafiza defisitleri ile iligkili
oldugu one siiriilmiistiir. Ornegin siganlarda yiiksek yag ve yiiksek siikroz iceren diyet ile 2 ay, 6 ay ve
2 yil beslenmenin hipokampal BDNF mRNA ve protein diizeylerini azalttigi bulunmustur (Beilharz et
al., 2015).

BDNF ve yetiskin hipokampal noérojenez diizenlemesinin diyet yoluyla degistirilebilecegine dair ikna
edici kanitlar vardir. Hayvan modelleri, yag ve sukroz agisindan yiiksek Bati tarzi diyetlerin nérogenezi
bozabilecegini ve hipokampus i¢indeki BDNF seviyelerini diisiirebilecegini ve biligsel performansi
olumsuz yonde etkileyebilecegini gostermistir (Marx et al., 2021).

5. Mitokondriyal Disfonksiyon

Kognitif fonksiyonlardaki bozulmalar hem merkezi hem de periferik mitokondriyal disfonksiyon ve
azalmis biyogenez ile uyumludur. Bozulmus oksidatif fosforilasyon ve bozulmus mitokondriyal ATP
{iretimi, ndronal plastisite disfonksiyonuna ve azalmis ndrogeneze yol acabilir (Jou et al., 2009). Onemli
klinik 6ncesi kanitlar, yetersiz beslenmenin mitokondriyal islev bozukluguna katkida bulunabilecegini
diistindiirmektedir (Marx et al., 2021).

6. Gut Mikrobiyota

Hizla biiyiiyen bir literatiir, bagirsak mikrobiyotasinin, mikrobiyota-bagirsak-beyin ekseni araciligiyla
biligsel islev, noropsikiyatrik bozukluklar ve davranig dahil olmak fizere fizyolojik siiregleri
diizenlemeye dahil oldugunu gostermistir (Cryan et al., 2019). Bu nedenle bagirsak mikrobiyotast, diyet
ve beyin saghgi arasindaki baglantida potansiyel olarak kritik bir arabuluculuk yolu sunar. Hayvan
modellerinden elde edilen veriler bunu desteklemektedir. Bagirsak mikrobiyotasindaki diyete dayali
degisiklikler, anksiyete ve depresyon gibi yaygin zihinsel bozukluklarin semptomlarini taklit eden
davranis degisikliklerine katkida bulunabilir. Ornegin, yiiksek yagl, Bat1 tarz1 bir diyet, artan Firmicutes
/ Bacteroidetes oraninin yani sira, azalan kesif davranigi, artan kaygi benzeri davranig ve azalan bellek
kemirgen modelleri ile sonuglanmistir (Ohland et al., 2013; Pyndt Jergensen et al., 2015). Yapilan
hayvan ¢alismalari da yiiksek yagli bir diyete maruz kalan hayvanlardan mikrobiyotanin aktarilmasinin,
diyetin yoklugunda kesif ve bilissel davramig gibi davramigsal degisikliklere yol agabilecegini
gozlemleyerek ayni sonuca ulagsmislardir (Bruce-Keller et al., 2015).

7. Maternal Diyet

Gebelikte yiiksek yagli diyet tiiketiminin maternal obeziteye ve artan oksidatif strese neden oldugu
gosterilmistir. Bunun da strese bagli metabolik veya davranigsal bozulmalara neden olan diger stres
faktorleri gibi rol oynadig diistiniilmektedir (Berry et al., 2018).
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Son zamanlarda, erken gelisim dénemlerinde hayvanlarin bat1 tarzi ile beslenmesinin, sadece ilerleyen
yaslarda obezite ve metabolik rahatsizliklar1 tesvik etmedigi, ayni zamanda Ozellikle hayvanlarin
laktasyon dénemlerinde beslendiginde yetiskin davranislarini da etkiledigi gosterilmistir (Warneke et
al., 2014).

SONUC

Son 10 yilda, beyin islevinde beslenmenin etkileriyle ilgili yapilan ¢alisma sayis1 artmistir. Bu
caligmalar obezitenin ve yiiksek yag igeren diyetlerin tiiketiminin artmasinin demansin gelismesi riskini
artirdigin1 gostermektedir. Bunun da yiiksek yagh ya da yiliksek glisemik indekse sahip diyetlerin
tilketilmesinin oksidatif stres, inflamasyon, insiilin direnci ve vaskiilarizasyonda bozulmayla beyin
hasarina neden oldugu diisiiniilmektedir, bunun da kognisyonu olumsuz etkiledigi bilinmektedir
(Freeman et al., 2014).

Bu sonuglara gore yiliksek yagh diyet, yiiksek kalorili diyet, yiiksek yag ve yliksek sekerli diyetlerin
tilkketilmesi sonucu davranig bozukluklarinin goériilmesi, bellekte meydana gelebilecek bozulmalari
depresyon benzeri davraniglarla iligkili olarak en iyi sekilde aciklamaktadir.

Bu calismada Bat: tipi diyet ile kognitif fonksiyonlarda bozulmaya neden olan potansiyel mekanizmalar
arasindaki iligkiler ele alinmigtir. Bu nedenle, sagliksiz beslenmenin bilis ve duygulanimi nasil
bozdugunu ve bu bozukluklarin insanlarda daha ileri seviyelerde hangi hastaliklara sebebiyet
verebilecegini anlamamiz agisindan oldukg¢a 6nemlidir.

KAYNAKLAR

Atkinson, F. S., Foster-Powell, K., & Brand-Miller, J. C. (2008). International tables of glycemic index
and glycemic load values: 2008. Diabetes Care, 31(12). https://doi.org/10.2337/dc08-1239

Banks, W. A. (2012). Role of the blood-brain barrier in the evolution of feeding and cognition. Annals
of the New York Academy of Sciences, 1264(1). https://doi.org/10.1111/j.1749-6632.2012.06568.x

Beilharz, J. E., Maniam, J., & Morris, M. J. (2015). Diet-induced cognitive deficits: The role of fat and
sugar, potential mechanisms and nutritional interventions. In Nutrients (Vol. 7, Issue 8).
https://doi.org/10.3390/nu7085307

Berry, A., Bellisario, V., Panetta, P., Raggi, C., Magnifico, M. C., Arese, M., & Cirulli, F. (2018).
Administration of the antioxidant n-acetyl-cysteine in pregnant mice has long-term positive effects on
metabolic and behavioral endpoints of male and female offspring prenatally exposed to a high-fat diet.
Frontiers in Behavioral Neuroscience, 12. https://doi.org/10.3389/fnbeh.2018.00048

Bhupathiraju, S. N., Tobias, D. K., Malik, V. S., Pan, A., Hruby, A., Manson, J. E., Willett, W. C., &
Hu, F. B. (2014). Glycemic index, glycemic load, and risk of type 2 diabetes: Results from 3 large US
cohorts and an updated meta-analysis. American Journal of Clinical Nutrition, 100(1).
https://doi.org/10.3945/ajcn.113.079533

Bray, G. A., & Popkin, B. M. (1998). Dietary fat intake does affect obesity. In American Journal of
Clinical Nutrition (Vol. 68, Issue 6). https://doi.org/10.1093/ajcn/68.6.1157

Bruce-Keller, A. J., Salbaum, J. M., Luo, M., Blanchard, E., Taylor, C. M., Welsh, D. A., & Berthoud,
H. R. (2015). Obese-type gut microbiota induce neurobehavioral changes in the absence of obesity.
Biological Psychiatry, 77(7). https://doi.org/10.1016/j.biopsych.2014.07.012

Camer, D., Yu, Y., Szabo, A., Fernandez, F., Dinh, C. H. L., & Huang, X. F. (2015). Bardoxolone
methyl prevents high-fat diet-induced alterations in prefrontal cortex signalling molecules involved in
recognition memory. Progress in Neuro-Psychopharmacology and Biological Psychiatry, 59.
https://doi.org/10.1016/j.pnpbp.2015.01.004

Chao, M. V. (2003). Neurotrophins and their receptors: A convergence point for many signalling
pathways. Nature Reviews Neuroscience, 4(4). https://doi.org/10.1038/nrn1078

Christ, A., Lauterbach, M., & Latz, E. (2019). Western Diet and the Immune System: An Inflammatory
Connection. In Immunity (Vol. 51, Issue 5). https://doi.org/10.1016/j.immuni.2019.09.020

148



MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

Cordner, Z. A., & Tamashiro, K. L. K. (2015). Effects of high-fat diet exposure on learning & memory.
In Physiology and Behavior (Vol. 152). https://doi.org/10.1016/j.physbeh.2015.06.008

Cryan, J. F., O’riordan, K. J., Cowan, C. S. M., Sandhu, K. V., Bastiaanssen, T. F. S., Boehme, M.,
Codagnone, M. G., Cussotto, S., Fulling, C., Golubeva, A. V., Guzzetta, K. E., Jaggar, M., Long-Smith,
C. M., Lyte, J. M., Martin, J. A., Molinero-Perez, A., Moloney, G., Morelli, E., Morillas, E., ... Dinan,
T. G. (2019). The microbiota-gut-brain  axis. = Physiological = Reviews,  99(4).
https://doi.org/10.1152/physrev.00018.2018

Fadel, J. R., Jolivalt, C. G., & Reagan, L. P. (2013). Food for thought: The role of appetitive peptides in
age-related cognitive decline. In Ageing Research Reviews (Vol. 12, Issue 3).
https://doi.org/10.1016/j.arr.2013.01.009

Freeman, L. R., Haley-Zitlin, V., Rosenberger, D. S., & Granholm, A. C. (2014). Damaging effects of
a high-fat diet to the brain and cognition: A review of proposed mechanisms. In Nutritional
Neuroscience (Vol. 17, Issue 6). https://doi.org/10.1179/1476830513Y.0000000092

Furukawa, S., Fujita, T., Shimabukuro, M., Iwaki, M., Yamada, Y., Nakajima, Y., Nakayama, O.,
Makishima, M., Matsuda, M., & Shimomura, 1. (2004). Increased oxidative stress in obesity and its
impact on  metabolic  syndrome. Journal of  Clinical Investigation,  114(12).
https://doi.org/10.1172/jci200421625

Hofer, M., Pagliusi, S. R., Hohn, A., Leibrock, J., & Barde, Y. A. (1990). Regional distribution of brain-
derived neurotrophic factor mRNA in the adult mouse brain. EMBO Journal, 9(8).
https://doi.org/10.1002/j.1460-2075.1990.th07423.x

Hotamisligil, G. S. (2006). Inflammation and metabolic disorders. In Nature (Vol. 444, Issue 7121).
https://doi.org/10.1038/nature05485

Jou, S. H., Chiu, N. Y., & Liu, C. S. (2009). Mitochondrial dysfunction and psychiatric disorders. In
Chang Gung Medical Journal (Vol. 32, Issue 4). https://doi.org/10.1016/j.schres.2022.08.027

Liu, Y., Fu, X,, Lan, N., Li, S., Zhang, J., Wang, S., Li, C., Shang, Y., Huang, T., & Zhang, L. (2014).
Luteolin protects against high fat diet-induced cognitive deficits in obesity mice. Behavioural Brain
Research, 267. https://doi.org/10.1016/j.bbr.2014.02.040

Maesako, M., Uemura, K., lwata, A., Kubota, M., Watanabe, K., Uemura, M., Noda, Y., Asada-Utsugi,
M., Kihara, T., Takahashi, R., Shimohama, S., & Kinoshita, A. (2013). Continuation of exercise is
necessary to inhibit high fat diet-induced B-amyloid deposition and memory deficit in amyloid precursor
protein transgenic mice. PloS One, 8(9), e72796. https://doi.org/10.1371/journal.pone.0072796

Marx, W., Lane, M., Hockey, M., Aslam, H., Berk, M., Walder, K., Borsini, A., Firth, J., Pariante, C.
M., Berding, K., Cryan, J. F., Clarke, G., Craig, J. M., Su, K.-P., Mischoulon, D., Gomez-Pinilla, F.,
Foster, J. A, Cani, P. D., Thuret, S., ... Jacka, F. N. (2021). Diet and depression: exploring the biological
mechanisms of action. Molecular Psychiatry, 26(1), 134-150. https://doi.org/10.1038/s41380-020-
00925-x

Micha, R., Khatibzadeh, S., Shi, P., Fahimi, S., Lim, S., Andrews, K. G., Engell, R. E., Powles, J.,
Ezzati, M., & Mozaffarian, D. (2014). Global, regional, and national consumption levels of dietary fats
and oils in 1990 and 2010: A systematic analysis including 266 country-specific nutrition surveys. The
BMJ, 348. https://doi.org/10.1136/bmj.g2272

Monteiro, C. A., Moubarac, J. C., Cannon, G., Ng, S. W., & Popkin, B. (2013). Ultra-processed products
are becoming dominant in the global food system. In Obesity Reviews (Vol. 14, Issue S2).
https://doi.org/10.1111/0br.12107

Ohland, C. L., Kish, L., Bell, H., Thiesen, A., Hotte, N., Pankiv, E., & Madsen, K. L. (2013). Effects of
lactobacillus helveticus on murine behavior are dependent on diet and genotype and correlate with
alterations in the gut microbiome. Psychoneuroendocrinology, 38(9).
https://doi.org/10.1016/j.psyneuen.2013.02.008

149



MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

Pyndt Jergensen, B., Winther, G., Kihl, P., Nielsen, D. S., Wegener, G., Hansen, A. K., & Serensen, D.
B. (2015). Dietary magnesium deficiency affects gut microbiota and anxiety-like behaviour in
C57BL/6N mice. Acta Neuropsychiatrica, 27(5). https://doi.org/10.1017/neu.2015.10

Reagan, L. P. (2007). Insulin signaling effects on memory and mood. In Current Opinion in
Pharmacology (Vol. 7, Issue 6). https://doi.org/10.1016/j.coph.2007.10.012

Subhramanyam, C. S., Wang, C., Hu, Q., & Dheen, S. T. (2019). Microglia-mediated
neuroinflammation in neurodegenerative diseases. Seminars in Cell & Developmental Biology, 94, 112—
120. https://doi.org/10.1016/j.semcdb.2019.05.004

Thirumangalakudi, L., Prakasam, A., Zhang, R., Bimonte-Nelson, H., Sambamurti, K., Kindy, M. S., &
Bhat, N. R. (2008). High cholesterol-induced neuroinflammation and amyloid precursor protein
processing correlate with loss of working memory in mice. Journal of Neurochemistry, 106(1).
https://doi.org/10.1111/j.1471-4159.2008.05415.x

Van Doorn, C., Macht, V. A., Grillo, C. A., & Reagan, L. P. (2017). Leptin resistance and hippocampal
behavioral deficits. In Physiology and Behavior (\Vol. 176).
https://doi.org/10.1016/j.physbeh.2017.03.002

Van Dyken, P., & Lacoste, B. (2018). Impact of Metabolic Syndrome on Neuroinflammation and the
Blood-Brain Barrier. In Frontiers in Neuroscience (Vol. 12). https://doi.org/10.3389/fnins.2018.00930

Varlamov, O. (2017). Western-style diet, sex steroids and metabolism. Biochimica et Biophysica Acta -
Molecular Basis of Disease, 1863(5). https://doi.org/10.1016/j.bbadis.2016.05.025

Warneke, W., Klaus, S., Fink, H., Langley-Evans, S. C., & Voigt, J. P. (2014). The impact of cafeteria
diet feeding on physiology and anxiety-related behaviour in male and female Sprague-Dawley rats of
different ages. Pharmacology Biochemistry and Behavior, 116.
https://doi.org/10.1016/j.pbb.2013.11.016

Wieckowska-Gacek, A., Mietelska-Porowska, A., Wydrych, M., & Wojda, U. (2021). Western diet as
a trigger of Alzheimer’s disease: From metabolic syndrome and systemic inflammation to
neuroinflammation and neurodegeneration. In  Ageing Research Reviews (Vol. 70).
https://doi.org/10.1016/j.arr.2021.101397

Xu, H., Barnes, G. T., Yang, Q., Tan, G., Yang, D., Chou, C. J., Sole, J., Nichols, A., Ross, J. S.,
Tartaglia, L. A., & Chen, H. (2003). Chronic inflammation in fat plays a crucial role in the development
of  obesity-related insulin  resistance. Journal of Clinical Investigation, 112(12).
https://doi.org/10.1172/JC1200319451

Zhao, W. Q., & Alkon, D. L. (2001). Role of insulin and insulin receptor in learning and memory.
Molecular and Cellular Endocrinology, 177(1-2). https://doi.org/10.1016/S0303-7207(01)00455-5

Zhou, H., Urso, C. J., & Jadeja, V. (2020). Saturated fatty acids in obesity-associated inflammation. In
Journal of Inflammation Research (Vol. 13). https://doi.org/10.2147/JIR.S229691

150



MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

K-FAKTORUNUN SAC METALLER UZERINDEKI ETKISINE iLISKiN BIR ARASTIRMA
AN INVESTIGATION INTO THE IMPACT OF THE K-FACTOR ON SHEET METALS

Feridun KARAKOC
Dr. Ogr. Uyesi, Kiitahya Dumlupinar Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi,
Kiitahya, Tiirkiye
ORCID ID: 0000-0002-6210-4070
Alaaddin UZUN
Kiitahya Dumlupinar Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi, Kiitahya, Tiirkiye
ORCID ID: 0009-0004-6113-4050
Melih CANLIDINC
Ars. Gor. Dr., Kiitahya Dumlupinar Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi,
Kiitahya, Tiirkiye
ORCID ID: 0000-0002-4011-9490
Ahmet DAYANC
Ars. Gor., Kiitahya Dumlupinar Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi, Kiitahya,
Tiirkiye
ORCID ID: 0000-0002-5214-9021

OZET

Bu caligma, endiistriyel tasarimlarda siklikla kullanilan sac plakalarin biikme islemlerinde énemli bir
faktor olan k faktoriinii inceler. K faktoriiniin, sac plakalarin boyutlarii ve kalinligini nasil etkiledigi
tablo ve grafikler yardimiyla analiz edilmistir. Caligmanin amaci, teorik bilgiler ile pratik uygulamalar
arasindaki farki belirlemek ve k faktoriiniin degisiminin sonuglarini belgelemektir.

Calisma, belirli bir girketin iiretim siireclerini temel alarak, Solidworks yazilimi araciligiyla farkli sac
kalinliklan ve k faktoriine bagh degisiklikleri gbzler dniine serer. K faktoriiniin biiyiimesi ile katlama
oncesi parca uzunlugu, uzunluk farki ve katlama bolgesinin uzunlugu artmaktadir. Sac kalinliginin
artmast, bu degisimleri daha da hizlandirir.

Sonug olarak, k faktorii, sac metal levha tasariminda kritik 6neme sahiptir. Karmasik pargalar ve artan
biikiim yiizey ve agilar ile k faktoriiniin 5nemi daha da belirginlesir. Ozellikle montaj bdlgeleri ve hassas
imalat gerektiren yerlerde k faktorii, dogru tasarim, liretim ve seri liretime uygunluk agisindan dikkatlice
secilmeli ve uygun kalip radyiisii ile birlikte degerlendirilmelidir. K faktorii degerlerinin belirlenmesi,
hem tasarim siirecini etkiler hem de son iiriiniin kalitesini ve iglevselligini dogrudan belirler.

Anahtar kelimeler: Biikme Islemi, K-Faktorii, Sac Metal, SolidWorks,

ABSTRACT

This study investigates the k-factor, a significant parameter in the bending processes of sheet metals,
which are commonly used in industrial designs. The influence of the k-factor on the dimensions and
thickness of the sheet metals is analyzed with the aid of tables and graphs. The aim of the study is to
identify the differences between theoretical information and practical applications and to document the
consequences of changes in the k-factor.

The study presents variations related to different sheet thicknesses and the k-factor, based on the
production processes of a specific company, using the SolidWorks software. With the increase in the k-
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factor, the length of the part before bending, the difference in length, and the length of the bending
region also increase. An increase in sheet thickness accelerates these changes even more.

In conclusion, the k-factor is of critical importance in the design of sheet metal plates. The importance
of the k-factor becomes even more pronounced with complex parts and increasing bending surfaces and
angles. Especially in assembly areas and places requiring precise manufacturing, the k-factor should be
carefully selected and evaluated together with the appropriate die radius in terms of accurate design,
production, and suitability for mass production. The determination of k-factor values not only affects
the design process but also directly determines the quality and functionality of the final product.

Keywords: Bending Process, K-Factor, Sheet Metal, SolidWorks,

INTRODUCTION

In the modern world, where industrial design and manufacturing is a complex process, the bending
operations of sheet metals hold significant importance. Sheet metals consist of flat and thin metal pieces,
which are widely used as structural elements. These can be produced from various materials, especially
from metals like aluminum and steel, and can be available in different thicknesses. Their geometric and
material properties can greatly vary depending on the application areas (Gavas et al., 2015). The bending
operation refers to the deformation of sheet metals at a specific angle and is used to obtain complex
geometries in industrial applications. The precision of the bending process can vary depending on the
technology, machine, tools, and bending method used, which requires meticulous planning in the design
and production process. In this context, the k-factor, an important parameter defining the ratio of the
elastic and plastic deformation regions of the material, emerges in the bending process. The k-factor
determines and controls the length change that the sheet metal will experience during bending (Groover,
20171). A proper understanding and calculation of the k-factor is of critical importance for accurately
predicting the dimensions and geometry of the part. The aim of the study is to examine the alignment
between theoretical models and practical applications, to analyze the results of changes in the k-factor,
and to determine the effect of this parameter on industrial design and production processes. The k-factor
not only affects the design and production process but also directly determines the functionality, quality,
and reliability of the final product. This is of great importance, especially in applications requiring high
precision, for achieving optimal design and performance. In the subsequent sections of the study, a more
detailed analysis of the dynamics, effects, and role of the k-factor in applied engineering is presented.
This study could be a useful resource for academics, engineers, and researchers focusing on related areas
of industrial design.

MATERIAL AND METHODS

The k-factor is an important parameter used in the bending operations of sheet metal, and it represents
the strain on the inner surface of the metal during the bending process. With this parameter, it can be
determined how much the metal compresses or expands around the neutral axis during the bending
process. The k-factor usually has a value between 0 and 0.5. These values can vary depending on the
type of material, bending radius, bending angle, and other factors (Benson, 2023).

The formula shown in Figure 1 below is a standard method used in calculating the k-factor in metal
bending operations.

K: K-factor
t: The distance between the neutral axis and the inner surface

T: The total thickness of the sheet material.
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Figure 1. Sheet metal forming.

The Neutral Axis is the axis where the inner and outer surfaces of the metal do not bend, only tilt. The
neutral axis is somewhere between the inner and outer surfaces of the metal and can vary depending on
the material's elastic properties and the type of bending process. The inner surface is the surface that
compresses during the sheet bending process, and the outer surface is the surface that stretches during
the process.

Correctly determining the k-factor is important for accurately predicting and estimating the dimensions
that the part will reach after the bending process. This parameter is crucial for ensuring that the part
shaped after bending is as close to its ideal state in the design process.

Incorrect selection of the k-factor can result in the part being produced in the wrong dimensions. In this
situation, some functional problems and assembly issues may be observed. Typically, k-factor values
can be taken from literature published for bending operations, but they can also be determined through
experiments for some materials or special cases. The results can vary depending on the equipment used
in bending operations, the bending method, and the type of material.

RESULTS AND DISCUSSION

In this study, the reference values measured are for 2.5 mm sheet metal shaped in an L form with a 90-
degree bending angle. The parameter “a” shown in Figure 2 below represents the total length of the
sheet metal before the bending process. Similarly, the “c” parameter is a value taken before the bending
process and represents the distance from the bending axis located right in the middle of the sheet metal
to the outermost edge of the part. Unlike the “c” parameter, the “b” parameter is shown in the tables in
Figure 3 as the targeted ideal length after the bending process, and it is 200 mm.
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Figure 2. Measurements of L-shaped sheet metal before and after forming.

K-factor values Die radius Total part length (a) mm (b} mm  Length ddference [a-2b) mm  (c) mm  Bending angle |”)
X=0.05 R=25 399,12 200 088 19956 80
K=0.075 R=2.5 399,22 200 0,78 159,61 o0
K01 Re2.5 399,32 200 0,68 199,66 50
11 | ¥
X=0.15 =25 39952 200 -0,48 199,76 S0
K=02 R=2.5 399,71 200 -0,29 199855 9%
x=025 R=2.5 39991 200 009 1993955 )
x=03 R=2.5 400,11 200 0,11 200055 Sa
K=04 R=25 400,50 200 0,50 200,25 %0
K05 R=25 40085 200 089 200445 50

Figure 3. Data for 2.5mm sheet metal, 90-degree L-shaped bending operation.
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Figure 4. Relationship between K-factor and length difference.

Considering general results for sheet bending operations, based on the k-factor formula, the effect of the
k-factor may increase as the thickness of the sheet increases. According to another formula considering
the bending angle, the value of the k-factor may vary depending on the bending angle. Additionally, part
size and complexity are also significant factors. In more complex or larger parts, calculating the k-factor
correctly becomes much more critical. For precise production, manufacturing, and quality controls,
these factors must also be considered. Therefore, it appears suitable and logical for engineers and
manufacturers who understand the importance of the k-factor in the sheet metal forming process and
wish to apply it in practice to work on these factors (Solidworks, 2020).
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The k-factor is particularly important in applications that require precise tolerances because even a small
mistake can affect the functionality of the product. Moreover, the k-factor can affect production costs,
the efficiency of the process, and the quality of the product. Therefore, it is of great importance that it is
calculated correctly (Hu et al., 2002).
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OZET

Diinya tizerindeki smirli enerji ve hammadde kaynaklarinin akillica ve verimli sekilde kullanilmasi
gerektigi i¢in, parcalarin minimum kosullar1 saglamaya miimkiin oldugunca yakin optimize edilmis
sekilde tasarlanmasi daha uygun olur. Bunu saglamak icin iizerinde durulmasi gereken en 6nemli
konulardan biri hafif tasarimlarin olusturulabilmesidir. Hafif parga tasarlamak icin topoloji
optimizasyonu yapilabilir veya kafes yapilar kullanilabilir. Bu caligmada referans bir tasarim
hafifletilmis ve dis kabuklu gyroid kafes yapiya sahip bir parca tasarlanmigtir. Bu tasarim gelistirilirken,
kafes yap1 ve dig kabukta veri bazli bir optimizasyon teknigi uygulanmistir. Ayrica, gelistirilmis kafes
tasariml1 parga ile ayn1 agirliga sahip olan topoloji optimizasyonu yapilmis bir govde kiyaslanmistir.
Son olarak hibrit bir tasarim yaklasimiyla, topoloji geometrisine sahip dig kabuga ve periyodik kafese
sahip bir tasarim, yonlendirilmis hiicre haritasina sahip baska bir versiyon ve kabuksuz yapida alternatif
bir diger tasarim da maksimum yer degistirme ve gerilim degerleri agisindan kiyaslanmistir. Elde edilen
bulgular, rijitlik agisindan gozenekli bir yaprya ihtiyag duyulmadik¢a topoloji optimizasyonu

yonteminin se¢ilmesine yonlendirmektedir.

Anahtar kelimeler: nTopology, Kafes Yapi, Gyroid, Topoloji Optimizasyonu,

ABSTRACT

Since the limited energy and raw material resources in the world must be used wisely and efficiently, it
would be more appropriate for the parts to be designed in an optimized way, as closely as possible to
meet the minimum conditions. In order to achieve this, one of the most important issues to be considered
is the creation of lightweight designs. Topology optimization or lattice structures can be used to design
lightweight parts. In this study, a reference design was lightened and a part which has gyroid lattice
structure with outer shell was designed. While developing this design, a data-based optimization
technique has been applied to the lattice structure and outer shell. In addition, a topology-optimized part
which has same weight with the improved lattice designed part was compared to each other. Finally,
with a hybrid design approach, a periodic latticed design with outer shell which has topology geometry,
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another version with warped cell map, and another alternative design with nonshell structure were
compared in terms of maximum displacement and stress values. The findings suggest that the topology
optimization method should be chosen unless a porous structure is needed in terms of rigidity.

Keywords: nTopology, Lattice Structure, Gyroid, Topology Optimization,

INTRODUCTION

In today's industrial world, the need for design optimization and energy efficiency in production
processes is continually increasing. The responsible use of the world's limited energy and raw material
resources, and the prevention of waste of these resources, hold vital importance in supporting a
sustainable future. In this context, engineers and researchers are developing innovative solutions aimed
at designing products in a manner that is both purposeful and efficient.

This study investigates certain critical optimization methods that can be used in product design [1].
Specifically, methods like topology optimization and lattice structures, which are effective in creating
lightweight designs, are among the prominent design technologies [2]. The use of CAD programs and
simulation tools serves as an essential instrument to compare and predict whether the design is optimal.

Furthermore, this study evaluates the areas where the Implicit modeling method differs from the CAD
modeling process through design optimizations and weight reduction methods conducted within specific
boundary conditions [3]. The results offer significant insights into areas such as weight savings,
maximum displacement, and differences between stresses.

In conclusion, this study focuses on practical methods that can be used in lightweight part design and
their efficient utilization in labor, thus pertaining to time management in design and its effectiveness in
the design process. This work is expected to provide professionals in the industrial and academic worlds
with a comprehensive view on lightweight design and optimization topics.

RESEARCH AND FINDINGS

This study demonstrates how a CAD model referenced from the GrabCAD website was optimized using
topology optimization, lattice structures, and implicit modeling techniques [4].

Initially, the process of importing the reference CAD data into the program using the 'Import Part' block
and validating the model was completed [5]. Prior to this stage, factors affecting the speed and accuracy
of the model's importation were also checked to detect any modeling issues (if present) at an early stage.

The implicit modeling method used in the nTopology platform is of critical importance for the effective
manipulation of the design. In this study, detailed consideration was given to the conversion of the
reference CAD data into an implicit body, the creation of a shell structure, and the preparation of
complex geometries for structural analysis using the 'Dual Contouring' mesh algorithm [6]. This process
has been observed to have significant effects on mesh quality and geometric accuracy[7].

All critical boundary conditions were defined during the analysis processes. Parameters such as force,
face selection, movement constraint, and material selection were thoroughly examined as factors
affecting the mechanical properties of the design[8].

As shown in Figure 1 below, various design approaches were developed in this study. These include a
lightened part consisting of periodic lattice structures and gyroid unit cells, a design using von Mises
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data to create an improved lattice, a body design using topology optimization, a hybrid design, and a
design where periodic unit cells were spatially bent to create a new lattice structure. Each of these
designs offers different advantages in terms of weight savings, strength, and aesthetics, depending on
specific boundary conditions and targets [9].

Periodic Lattice

R. A. Ahmet DAYANGC
Asst. Prof. Dr. Uyesi Feridun KARAKOGC

Figure 1. Design Alternatives

In conclusion, this study provides a comprehensive overview of designing and analyzing complex
geometries using modern design methods and tools. Particularly, the combined use of topology
optimization, implicit modeling, and lattice structures makes the design process more flexible, efficient,
and innovative.

CONCLUSION

As seen in Table 1 below, various design approaches have been examined to enhance the usage and
efficiency of innovative designs, optimize material utilization, and accelerate the engineering process.

Table 1. Design Comparison

1 2 3 4 5 5 57

DESIGN | Referance | Lattice | ™"V | Topolo Hybrid | SPAUL | nshell
Lattice pology y Hybrid

Weight Gain 0 67 63 63 66 66 67
[%]

Maximum

Displacement | 0.1661 | 0.5352 | 0.3819 0.2496 | 0.4083 | 03792 | 0.6261
[mm]
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Von Mises 180 400 208 199 361 322 709
[MPa]

The preference for topology optimization methods to achieve a lightweight structure offers specific
advantages. This method, while optimizing material usage, best preserves the mechanical properties of
the design [10]. For parts where a porous structure is required, certain improvements are needed.
Altering the spatial arrangement in a lattice structure and optimizing the thickness of unit cells based on
stress data can enhance the overall performance of the design [11].

The design optimization process significantly affects the workload of engineers. Contrary to traditional
design processes and compared to CAD modeling, the use of implicit modeling makes the process faster,
more efficient, and easier. Technological advantages such as implicit modeling, fast execution of
topology optimization, and rapid creation of lattice structures contribute significantly to the engineering
process.

Unnecessary material usage creates economic waste and leads to the emergence of inefficient products.
It is believed that this study's reduction of unnecessary material usage will positively impact overall
material costs, energy, time, and labor expenses.

Implicit modeling enables the creation of geometries that are difficult or impossible to achieve with
traditional designs, adding significant innovation and flexibility to the design process [12].

Due to the nature of implicit bodies, designs can be easily sliced for 3D printing, and small-sized
manufacturing data can be created. Functions such as optimization suitable for additive manufacturing
and orientation detection contribute significantly to the manufacturing process [13]. Additionally, the
ability to automate workflows in nTopology offers great advantages to engineering automation and
overall processes.

There are also some limitations and disadvantages to this study. Specifically, the nature of mesh creation
may lead to specific errors like "mesh singularity” in certain areas or sharp features. However, no
negative impact on the results has been observed in this study. Also, the lack of a module for creating
CAD models in the nTopology program can be considered a disadvantage.

To advance the study, the manufactured parts can be created, and numerical analysis can determine
whether experimental results are consistent. Dynamic analysis, fatigue analysis, and improvements
through the data-driven design method are potential areas to direct future research.

In conclusion, this study comprehensively examines the impacts of design optimization on the
engineering process and concludes that modern design tools can make the process more efficient,
effective, and innovative.
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ABSTRACT

Polymers, which have occupied an important place in daily life since the second half of the 20th century
with the development of technology, make a great contribution to the packaging industry. One of the
most used polymers in the packaging industry is Polyethylene (PE). PE is the most widely used synthetic
polymer because it offers properties such as good barrier, durability, lightness, low cost, improved
mechanical, thermal properties, and most importantly ease of processing. Synthetic polymers
characterized by high resistance to degradation under environmental conditions can be produced in a
variety of ways using different manufacturing processes. This study, aimed to investigate the effect of
the number of layers on the mechanical properties of three- and five-layer PE films coextruded by the
blow extrusion process. For this purpose, polymer matrix composite films with different numbers of
layers were prepared, keeping constant all processing parameters such as pressure, drill ratio, head
temperature, processing time, stress setting, and thickness. High density polyethylene (HDPE) with a
density between 0.940-0.970 g/cm?, low density polyethylene (LDPE) with linear low-density
polyethylene (LLDPE) with a density between 0.910-0.940 g/cm*® and many additives such as
antioxidants and antistatic agents were used for the composite films. Tear strength, heat seal strength,
tensile strength, ultraviolet (UV) transmittance, opacity, gloss, and coefficient of friction tests were
conducted to characterize the polyethylene-based films produced. Tests on the films were conducted
both in the machine direction and perpendicular to the machine direction. The flexibility observed in the
five-layer films facilitated the processing of the films. Characterization tests on the film showed a 33%
increase in tensile strength and a 50% increase in modulus of elasticity. It was observed that less raw
material consumption was achieved in five-layer films, resulting in final products with high elasticity,
high strength, and better mechanical properties.

Keywords: Blown Extrusion, Tear Strength, Tensile-Tear Strength, Heat Seal

OZET

Teknolojinin gelismesiyle 20. yiizyilin ikinci yarisindan giinimiize kadar giinliik yasamda onemli
derecede yer edinen polimerler, ambalaj sanayisine biiyiik olclide katki saglamaktadir. Ambalaj
sanayisinde en ¢ok kullanilan polimerlerden biri Polietilendir (PE). PE iyi bariyer, saglamlik, hafiflik,
ucuzluk, gelismis mekanik, termal 6zellikleri ve en 6nemlisi islenme kolayligi gibi 6zellikler sagladigi
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icin en fazla kapasitede kullanilan sentetik polimerdir. Cevresel kosullar altinda bozulmaya kars1 yiiksek
direncle karakterize edilen sentetik polimerler, farkl: tiretim stiregleri kullanilarak ¢ok ¢esitli sekillerde
tretilebilmektedir. Bu calismada blown ekstriizyon teknolojisi kullanilarak koekstriize edilen tig¢
katmanli ve bes katmanli PE filmlerin katman sayilarinin mekanik 6zelliklere etkisinin incelenmesi
amaglanmigtir. Bu amagla basing, bur orani, kafa sicakligi, isleme siiresi, gergi ayar1 ve kalinlig1 gibi
tim igleme kosullarini belirleyen parametreler sabit tutularak katman sayisi farkli, polimer matrisli
kompozit filmler tiretilmistir. Kompozit filmlerde, yogunlugu 0.940-0,970 g/cm? arasinda olan yiiksek
yogunluklu polietilen (HDPE), 0,910-0,940 g/cm? arasinda olan diisiik yogunluklu polietilen (LDPE)
ile lineer diisiik yogunluklu polietilen (LLDPE) ve antioksidan, antistatik gibi prosese yardime1 birgok
katk1 malzemesi kullanilmistir. Uretilen PE bazli filmlerin karakterizasyonu igin yirtilma dayanimu, 1s1l
yapisma dayanimi, ¢ekme-kopma dayanimi, ultraviyole (UV) gegirgenlik, opaklik, parlaklik ve
stirtinme katsayisi testleri uygulanmustir. Filmlere uygulanan testler hem makine yoniinde hem makine
yoniine dik olacak sekilde gergeklestirilmistir. Bes katmanli filmlerde gozlemlenen esneklik, filmlerin
islenme siirecini kolaylastirmistir. Filme yapilan karakterizasyon testleri sonucunda ¢ekme dayaniminda
%33 oraninda, elastisite modiiliinde %50 oraninda bir artig ger¢eklesmistir. Bes katmanli filmlerde daha
az hammadde tiiketimi saglanarak yiiksek elastisite, yiiksek dayanim ve daha iyi mekanik 6zelliklere
sahip nihai tiriinler elde edildigi gézlenmistir.

Anahtar kelimeler: Blown Ekstriizyon, Yirtilma Dayanimi, Cekme-Kopma Mukavemeti, Isil Yapigsma
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OZET

Loglar ¢alisma zamaninda zengin icerik sagladigindan dolayr yazilim sistemlerinde ¢okca
eklenmektedir. Son zamanlarda, yazilimlarin boyutunun ve karmasiklig1 sayesinde log hacminde artis
s0z konusudur. Bu yiiksek boyut hacimli verileri verimli ve etkili bir sekilde yonetmek amaciyla yapay
zeka yontemlerinin kullanilmasi ile olmaktadir. Loglardaki anormal olaylarin gézlenmesi ile yetkililerin
daha hizli sisteme miidahale etmesi saglanabilir. Ozellikle kritik olan yazilimlarda olusabilecek anormal
durumlar para ve miisteri kaybettirebilir. Bu tiir durumlarda, sistem loglarin1 gézlemleyen ve gerekli
aksiyonlar1 alan bir sistemin varlig1 dnemlidir. Bu ¢alismada programlara ait sistem loglarin incelenmesi
icin yapilan ¢alismalar incelenmis ve modellerin karsilastirilmasi yapilmaistir.

ABSTRACT

Logs are frequently added in software systems due to the rich content they provide during runtime.
Recently, there has been an increase in log volume due to the size and complexity of software. Artificial
intelligence methods are used to efficiently and effectively manage this high-volume data. Observing
abnormal events in logs can enable authorities to intervene in the system more quickly. Especially in
critical software, abnormal situations can lead to financial loss and customer churn. In such cases, the
presence of a system that monitors system logs and takes necessary actions is crucial. This study
examines the system logs related to programs and compares different models.

Anahtar kelimeler: Log Analizi, LSTM aglar1, Makine Ogrenmesi ile Log Analizi, Derin Ogrenme ile
Log Analizi

I. GIRIS

Anormal durumlarin tespiti etkili ve giivenilir bir sistem olusturmadaki en kritik adimdir. Sistemin log
tutmasinin ilk amaci sistem durumlarina ait kayitlar1 tutmak ve kritik noktalardaki hatalar1 ve olaylari
tutarak sonrasinda da analiz edilebilir bir yap1 kurmaktir. Genel olarak log verileri tiim bilgisayarlarda
tutulabilmekledir. Log verileri 6nemli ve degerli kaynak saglamaktadir ki bunlar sistemin statiisiinii ve
performans hatalarin1 anlamak i¢in gereklidir. Ayrica loglar anormal durumlar tespit etmek ve anlik
olarak sistemi gozlemlemek i¢in gereklidir. Bir sistemdeki verilerin akigini takip etmek ve bu verileri
inceleyerek anormal durumlari tespit etmek, veri sizintisin1 yakalamak veya bir zararli yazilimin verileri
bagka birine gondermesi gibi durumlarin tespitinde, yapilan iglemlere ait loglarin tutulmasi 6nemlidir.
Tutulan loglar ¢esitli algoritmalar ile incelenerek bir sonug ¢ikarilmaktadir. Algoritmanin tutarli olmasi
loglarin tutarlilig1 ve giivenligine baglidir.
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Bu ¢aligmanin 2. boliimiinde literatiir incelemesi, 3. Boliimiinde kullanilan veri seti 4. boliimde 6nerilen
yontem ve 5. boliimiinde sonug ve oneriler olmak {izere 5 boliimden olugsmaktadir.

Il. LITERATUR INCELEMESI

Anormal durum tespiti giivenli ve giivenilir bir sistemi i¢in vazge¢ilmez unsurdur. Sistem loglarinin ilk
amaci olaylarin kritik noktalardaki davranigin1 gézlemlemek ve noktalardaki hatalarin ana nedenine
ulagsmaktir. Sistem loglariin anlasilir ve takip edilebilir bir sekilde tutulmasi insan faktdriinii de hesaba
kattigimizda daha da 6nemli hale getirmektedir. Ayrica mevcut sistem loglarinda meydana gelen yanlis
alarmlarin (false positive) kendi kendini egiterek bu orani azaltmasi da egitilebilir bir sistem agisindan
onemlidir. Biiylik sistemlerde ¢ok fazla yanlis alarmlarin olmasi sistem hata loglarinin artmasim
saglayacag icin kullanilamaz hale gelecektir. Bu agidan sistemin tekrar egitilebilir olmast énemli bir
husustur. Sistemlerin ve uygulamalarin karmasiklasmasindan, ayrica eskiye gore daha fazla hata
icermesinden ve calistirilan saldirilarin gesitligi ve sofistikeliginden dolayi, geleneksel anormal durum
tespitinde kullanilan standart veri madenciligine dayali yontemler artik giincelligini ve efektifligini
kaybetmistir.[1] Sistemlerin yeni durumlara adapte olmasi i¢in giivenlik yamalar1 yapilmasina ragmen
daha Once var olan bir giivenlik agig1 tekrar olusabilmektedir. Ayrica kurumlar sistem agiklarini
beklenildigi gibi diizenletmeyebilmektedir. Sistem karmasiklastikca hata orami logaritmik olarak
artacagindan sistem giivenilirligini kaybetmektedir. Eski anormal durum tespitinde kullanilan yontemler
genel olarak 3 farkli yaklasima dayanmaktadir. Bunlar sirasiyla log mesajlari tizerinde calistirilan PCA
tabanli yaklasim, defismez madencilik tabanli (invariant mining) yontemler, workflow tabanl
yontemler. Degismez madencilik tabanli yontem, birliktelik (co-occurence) desenine ve farkli log
anahtarma gore calisir. Worfflow tabanli yontem ise calisan programin calisma mantigi iizerinde
anormallik analizi yapar.[1]

Aktif olarak ¢alisan sistemler bir¢ok log birakmaktadir. Bu loglar sistem hakkinda detayli bilgiler
vermekte olup herhangi bir hata durumunun olugsmast da bu loglardan tespit edilebilmektedir.
Dolayisiyla loglarin hangi sistem tarafindan olusturuldugunun bilinmesi, log zamani ve log mesajlari
onemlidir. Sistem loglar analizi yapilabilmesi i¢in geleneksel yontemler disinda daha akilli metotlar
kullanilmalidir.

Log dosyalari bir veri kaynagi olarak diistiniilerek analiz edilebilir. Loglar, bir log kalip (template) dizisi
olarak diisiiniilerek dogal dil islemine tabi tutulabilir.

Dogal dil isleminde (NLP) ise stacked Long-Term Memory (LSTM) kullanilarak gizli desenler
bulunabilir. LSTM modeli, genisletilerek farkli desenleri bulunmasi i¢in kullanilabilir. [2]

Log analizi ile gelistiriciler ve aragtirmacilar sistem durumu hakkinda bilgi sahibi olurken ayn1 zamanda
anormal durumlar1 da gézlemleyebilir. Ayrica log analizi ile elde edilen bilgiler adli vakalar i¢in dnemli
olabilir. [3]

L. Korzeniowski ver K. Goczyla [4] yaptiklar1 ¢alismada gelistiriciler araciligiyla yapilan bazi log
dosyalarina ait bir formiil gelistirilmis ve gdzlenmistir. Bu dosyalar incelenerek basit bir log sablonu
olusturulmustur.

P. Kostjens and A. P. J. M. Siebes [5] yaptiklar1 ¢alismaya gore bir¢ok uygulamada iiretilen log
verilerine ulasim ve arama problemlidir. Uygulamalarin trettigi loglarin bir yerde toplanmasi
ulagilabilirlik ve arana bilirlik agisindan 6nemli oldugu belirtilmistir. S. Locke ve ark. [6] ¢alismasinda
loglarin degerli bilgiler barindirdigi vurgulanmaistir. Caligmada loglar debug, sistemi anlama ve anormal
durumlari tespit etmek i¢in kullanilmigtir. Loglarda ¢ok fazla veri bulunmasi ve yapisal olmamasindan
kaynakli olarak loglar analiz, karmasik bir siiregtir.

I11.VERI SETININ HAZIRLANMASI

Uygulamalara ait veri setlerinin az olmasindan dolayi literatiir aragtirmalarinda ¢ogu yazar kendi veri
setlerini olusturmuslardir. Bu sekilde elde edilen verilerin formatlarinin ve sablonlarimin birbirinden
farkli olmasi s6z konusudur. Ayrica teknik uygulamalar ile yapilan akademik ¢alismalar arasinda farklar
oldugu ve ¢ogu sistemde gelistirilen log sistemlerinin pratige aktarilamadigi goriilmektedir. Bu nedenle
[7] yaptiklar1 caligmada 17 farkli gercek log verileri toplanmistir. Bu veriler toplanirken siiper
bilgisayarlar, isletim sistemleri, mobil sistemler, sunucu uygulamalari ve tekil yazilimlar kullanilmistir.
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Buradaki veri setleri HDFS (Hadoop Distributed File System) sistemi tarafindan saglanmistir. Veri
setleri herkesin ulasabilecegi sekilde aciktir. Bazi veriler ham bazilari ise farkli galismalarda kullanilmis
olup hazir bir sekilde kullanima uygundur. Veri setinin boyutu oldukc¢a biiyiik olmakla beraber ¢okca
kayit mevcuttur. Yapilan ¢alismada alinan veri setine ait kayitlar ve dagilimi Tablo 1’de gosterilmistir.

Tablo 1. Veri setindeki kayit sayis1 ve oranlari

Anormal Normal Toplam

Egitim 11786 390756 402542
Test 5052 167467 172519
Toplam 16838 558223 575061

IV.MATERYAL VE YONTEM
A. Dogal Dil isleme (Natural Language Processing)

Dogal Dil Isleme, metinleri kullanarak bilgisayar ve insanlar arasindaki iliskiyi ele alan bir yapay zeka
dalidir. Makineler sayesinde insan dilinin isleyisi modellenmekte ve bilgisayarlar sayesinde
anlamlandirilmaktadir. Dogal dil islemede ¢ok fazla olan metinlerin hizli, kolay ve etkin olarak
islenebilmektedir. Dogal dil islemede metinlerin anlamlandirilabilmesi i¢in bazi 6n islemlerin yapilmasi
gerekmektedir. Bu 6n islemler ile metin 6nce token denilen kelimelere ayrilir daha sonra bu kelimelere
ait terim frekansi bulunur. Terim frekansi ile olusturulan modelde, dokiimanda c¢ok fazla yanlis
siiflamalara yol acabilmektedir. Soyle ki her dokiimanda ¢ok¢a gecen terimler baskin oldugu i¢in
siniflama yaparken buradaki etkisinden dolayr yanlis siniflamalar yol agabilmektedir. Bu nedenle her
terim i¢in ters dokiiman frekansi (Inverse Document Frequency) alinarak dokiimanlarda ¢ok¢a gegen
terimlerin etkisi azaltilarak yanlis siniflamalarin 6niine gegilmeye c¢alisilmis olur. Yapilan ¢alismada
ozellik cikarimi agamasinda terim frekansi ve ters terim frekansi elde edilmis ve bu degerler ¢arpilarak
tf-idf (Term Frequency — Inverse Document Frequency) degeri hesaplanmustir.

B. Karar Agaclari (Decission Tree)

Karar agaclari, siniflandirma ve regresyon problemlerinde kullanilan agag tabanli bir algoritmadir. Veri
setlerinin karmasik oldugu durumlarda kullanilabilir. Karar agaci, bir hedefe ulasma olasilig1 en yiiksek
olan stratejiyi belirlemeye yardimci olmak i¢in kullanilabilir. Karar agacinin ilk hiicrelerine kék (root),
her bir gézlem kokteki kosula bagli olarak evet veya hayir olarak diigiimlere ayrilmaktadir. Her gozlem
siiflandirilirken diigimlerden yararlanilir. Digim sayisinin ¢oklugu modelin karmasikligini belirler.
Tamamlanan bir karar agacinin en altindaki kisimlara yaprak denilir. Yapraklar karar agacinin nihai
sonucunu verir.

C. Dogrusal Regresyon (Lineer Regression)

Iki veya daha fazla degisken arasindaki iliskinin bir dogru ile temsil edildigi makine &grenmesi
yontemine dogrusal regresyon denilir. ki degisken iceren problemler basit regresyon ile ¢oziilebilir.
Veri modelinde anormal ve normal durumlara karar verildiginden dolayi, ele alinan problem i¢in basit
regresyon yeterli oldugu goriilmektedir.

D. Karar Destek Makineleri (Support Vector Machines)

Makine 6grenmesinde yaygin olarak kullanilan SVM modeli log anomali tespiti i¢in veri seti lizerinde
On islemeden sonra uygulanmistir. Veri setindeki etiketlerin normal veya anormal olarak iki sinifli
olmasindan dolay1 dogrusal bir model olan kullanilmis ve kernel fonksiyonu kullanilmamigtir. Ayrica
ceza (penalty) regiilasyonu i¢in 11 formu tercih edilmistir.

E. Temel Bilesen Analizi (Principal Component Analysis)

Temel Bilesenler Analizi (PCA) smiflandirma, goriintii sikistirma ve tanima alanlarinda kullanilan
gdzetimsiz 6grenme ¢esididir. Amag yiiksek boyutlu verilerde boyut azaltimin1 yaparken en yiiksek
varyans degeri ile veriyi temsil etmektir. Fazla boyutlu verilerdeki genel 6zellikler bulunarak veri
sikistirilir ve bu sayede boyut sayisi azaltilir. Boyut azaltimi ile bazi veriler kaybedilebilir fakat burada
veriyi temsil edebilecek en iyi 6rneklerin secilmesi ile iyi bir siniflayict olabilmektedir. Temel bilesenler
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analizi temelinde tekil deger ayrisimi (Singular Value Decomposition, SVD) yer almaktadir. SVD bir
matrisi li¢ sekilde ayrimaktadir. Bu ayrisma sonucunda sparse sorunlari giderilmis ve ¢ok yiiksek
boyutlu veriler daha alt boyuta indirgenerek daha hizli bir sekilde analiz edilebilir hale getirilmis olur.

F. Uzun Kisa Siireli Bellek (Long Short Time Memory)

Dogal dil isleme problemlerinde RNN yapis1 geregi daha onceki bilgileri hatirlayabildigi i¢in iyi
sonuglar vermektedir. RNN iirettigi her ¢ikisin bir 6nceki adima bagli olmasina ragmen uzun dizilerde
(long sequence) pratikte pek iyi degildir. Bunun nedeni RNN yapisindaki kisa siireli hafizadir. Girig
verisi ¢ok uzun oldugunda RNN ge¢mis veriyi hatirlamakta zorluk ¢eker. Dahasi geri yayilim
mekanizmasi sirasinda gradyanlarin yok olmasi s6z konusudur. Gradyen degerleri geri yayilim sirasinda
cok ¢ok kiiciildiigiinde etkisini kaybetmekte ve dogal olarak bazi 6grenmeler kaybolmaktadir. RNN’nin
problemlerinden dolay farkli varyanlari olan LSTM ve Genisletilmis Ozyinelemeli Birimler (GRU) gibi
cesitli aglar onerilmistir. LSTM temelde bilgileri daha iyi saklamak iizere tasarlanmistir. RNN tek bir
tanh katmani igerirken LSTM ise iletisim halinde olan 4 farkli katmani igerir. (Sekil 1)

& ® ()
S . r
Tmp

é Té ’

Sekil 1. LSTM yapist ve katmanlari

LSTM’de hiicre durum ydnetimi temel konsepti olugturmaktadir. Hiicre durumu (Cell State), tahmin
yapmak i¢in anlamli bilgileri hiicreler boyunca tutan bir agin hafizasi ve iletigim hatt1 gibi diigiiniilebilir.
Hiicre durumu kapilar araciligiyla belirlenir. Kapilar hangi bilginin gerekli hangisinin gereksiz oldugunu
belirleyebilir. Kapilarin ¢ikislarinda sigmoid fonksiyonu uygulanir. Sigmoid ¢ikisinda O olan bilgiler
unutulurken 1 olan degerler ilerlemeye devam eder.

V. BULGULAR

Yapilan ¢aligsmada, elde edilen veri kiimesine sirasiyla Karar Agaclari, Dogrusal Regresyon Modeli,
Karar Destek Makineleri, Temel Bilesen Analizi ve Derin Ogrenme ydntemi ayri ayri olarak
uygulanmistir. Elde edilen sonuglara ait metrikler Tablo 2’te gosterilmistir.

Tablo 2. Uygulanan modellere ait metrikler

Yontem Kesinlik Duyarlilik (Recall) F1 Skor
(Precission)
Karar Agaglari 0.998 0.999 0.999
Dogrusal Regresyon 0.956 0.960 0.958
Karar Destek Makineleri 0.960 0.911 0.935
Temel Bilesen Analizi 0.975 0.635 0.773
Degismez Momentler 0.894 1.000 0.944
LSTM 0.016 0.500 0.313
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Elde edilen sonuglar degerlendirildiginde, Karar agaclarinin diger yontemlere gore daha basarili oldugu
goriilmektedir. Dogrusal regresyon modeli de nispeten iyi sonuglar verdigi sOylenebilir. Ayrica
kullanilan LSTM modelinin basarisi oldukg¢a diisiik oldugu goriilmektedir. Bunun nedenlerinden biri,
derin Ogrenme algoritmalarinin makine Ogrenme yoOntemlerine gore daha fazla veriye ihtiyag
duymasidir. Ayrica hiper parametrelerin de optimize edilmesi gerektigi géz dniine aldiginda bu sonug
sagirtict gérillmemektedir.

VI.SONUCLAR

Caligsan bir sistemdeki loglar1 inceledigimiz ¢alismamizda, Hadoop sisteminden elde edilen sistem
loglarma ait veriler cesitli makine 6grenmesi ve derin 6grenme yontemleriyle degerlendirilmistir. Bu
caligmada sistem loglarina ait kayitlar ilgili calismalardan elde edilmistir. Verilerin ¢ok fazla olmasindan
dolay1, diger yazarlarin belirttigi 6rnek veri seti 6rnek uzay olarak alimmugtir. Sistem loglari
incelendiginde, kayitlar normal ve anormal olarak etiketlendirilmistir. Bu kayitlar1 otomatik olarak
Ogrenen ve yeni veriyi siniflandirabilecek algoritmalar literatiir calismalar1 goz 6niine alarak hazirlanmig
ve uygulanmustir. Elde ettigimiz sonuglara gére Karar Agaclari yiliksek bir basariyla siniflama
yapabildigi goriilmiistiir. Ayrica derin O6grenme modellerinden olan LSTM modelinin de
uygulanmasiyla elde edilen sonug¢ incelenmis ve basarisinin diger yontemlerden daha diisiik oldugu
gozlenmistir. Bu sonucun daha diisiik ¢cikmasinin nedenlerinden biri, derin 6grenme modellerinin daha
cok veriye ihtiya¢c duymasi ve hiper parametrelerin kalibrasyonun tam olarak saglanamamasidir.
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ABSTRACT

This study presents the optimization of multi-junction photovoltaic cells using the Silvaco, and
comparative studies with other techniques. Multi-junction photovoltaic cells are recognized for their
high potential in terms of energy efficiency, thanks to the use of multiple layers of semiconductor
materials. This study explores the application of the Silvaco to model and simulate the complex behavior
of multi-junction photovoltaic cells, considering the interactions between the different junctions and
photon flows. Silvaco Atlas is an advanced simulation platform that enables the behavior of PV cells to
be analyzed and modeled in detail. The study explores different PV cell structures, as well as the
characteristics of the materials used in their manufacture, such as traditional semiconductors and
emerging materials... Key parameters influencing cell efficiency are identified, such as material layer
thicknesses, optical and electronic properties, and recombination rates. Optimization strategies based on
Silvaco Atlas pave the way for significant advances in solar energy, enabling the development of more
efficient and competitive multi-junction cells. The use of this simulation platform marks a crucial step
towards more efficient use of solar energy, contributing to the transition to a cleaner, more sustainable
energy source.

Keywords: High Efficient multi-Junction, Optimization, Solar Cell, Silvaco,
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ABSTRACT

This paper provides a comprehensive survey of recent advancements in the development of diverse
CaO-based catalysts tailored for biodiesel production. Initially, the focus lies on examining the
mechanism, kinetics, and optimization of the transesterification reaction using these catalysts.
Subsequently, the practical application of CaO-based catalysts is explored, with particular attention paid
to the leaching and reusability aspects. Furthermore, an evaluation is conducted on various continuous
reactor systems currently employed in biodiesel production. Additionally, the purification process of
crude biodiesel and the ecological implications of utilizing CaO-based catalysts are thoroughly
addressed. Lastly, emphasis is placed on the potential of CaO-based catalysts for heterogeneous catalysis
in biodiesel production, thereby assessing their future prospects. This review holds the promise of aiding
in the selection of appropriate CaO-based catalysts and determining the optimal reaction conditions for
efficient biodiesel production.

Keywords: biodiesel, Calcium oxide, Heterogeneous acid catalyst, Esterification reaction.
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ABSTRACT

Statistical shape analysis is the geometric analysis of a set of shapes of measured statistics in order to
describe the properties of similar shapes or of different groups of similar shapes. Using statistical shape
analysis, a measure of the distance between shapes can be obtained and the average shape and shape
variability can be estimated. In recent years, there has been a growing interest in the statistical analysis
of shape. The approach to the statistical theory of shape analysis was developed by David Kendall in
1977. The interest shown in shape analysis is especially focused on the development of morphological
landmarks, that is, configurations of all points corresponding to the positions of morphological points
with anatomical significance, powerful statistical methods based on models of shape variability.
Examples of studies using shape data include comparison of two samples, asymmetry, growth and
allometry studies. In the last two decades, there has been a growing interest in the use of statistical shape
analysis in medicine. The main reasons for the widespread use of statistical shape analysis in medicine
are the advances in imaging technology and the tendency to investigate the effects of diseases and
environmental factors on organ or organismal structures. Commonly used methods in statistical shape
analysis include thin plate curve analysis, Procrustes analysis and Euclidean distance matrix analysis.
Each method has its own estimation method and coordinate system. Thin plate curve analysis uses the
interpolation function and Bookstrein coordinates. Procrustes analysis is known as the approach that
minimizes the sum of the squared distances between landmarks in statistical shape analysis. Procrustes
analysis uses least squares techniques and Euclidean distance.

Keywords: Shape analysis, Thin plate curve analysis, Landmark, Procrustes analysis, Morphometrics
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ABSTRACT

Structural Equation Modeling (SEM) is a comprehensive statistical approach to explaining the
theoretical relationship structure between measurable and non-directly measurable variables. Since SEM
is a confirmatory analysis, the data to be used should be compatible with the model. In order to determine
an appropriate model, the researcher needs to know which variables should be included in the model,
the proposed variables to be removed in the model, and what kind of relationship structure the variables
have to each other. In this regard, goodness of fit values called model fit indices are examined.
According to the criteria of the fit indices, some of them being close to 0 and some close to 1 indicates
a good fit. Although there are many compliance indices, the commonly used ones are Chi-Square (y2)
Compliance Index (CMIN), GFI & AGFI (Compliance Goodness Index, Adjusted Compliance
Goodness Index), NFI & NNFI (Normed Fit Index, Unnormed Fit Index), CFl (Comparative
Compliance Index), RMSEA (Error Squares Average Approach), PGFI & PNFI (Protective Compliance
Goodness Index, Protective Normed Compliance Index), SRMR (Standardized Error Squares Average
Square Root), AIC (Akaike Information Criterion), CAIC (Consistent Akaike Information Criterion),
BIC (Bayesian Information Criterion) are indices. There is no consensus on which of the fit indices
gives more accurate results. Each goodness-of-fit value has advantages and disadvantages. For example,
RMSEA and SRMR are not recommended for small samples. Because they produce large values in
small samples. CFl is little affected by sample size. RMSEA, GFI and AGFI are highly sensitive to
skewness. However, CFI, TLI and IFI are not affected much by the distribution of the data. Therefore,
it is not correct to comment on a single fit index. Since there are so many fit indices, it would not be a
logical approach to report them all. Monte Carlo simulation studies suggest reporting 2 and its p-value,
x2 ldf, CFl, SRMR, RMSEA goodness-of-fit criteria if the sample size is more than 250 in SEM studies
conducted with Maximum Likelihood method. It is reported that RMSEA is not necessary if the sample
size is less than 250 or the Asymptotic Distribution Function calculation method is used.

Keywords: Fit indices, Structural Equation Modeling, Factor Analysis, Chi-Square Fit Index,
Maximum Likelihood
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ABSTRACT

A labyrinth weir is a specific type of hydraulic structure used to control the flow of water in open
channels, rivers, or streams. It is designed to increase the discharge capacity and provide a stable flow
regime. The distinguishing feature of a labyrinth weir is the arrangement of notches or teeth across the
width of the weir, which creates a labyrinth-like configuration. This study investigates the energy
dissipation of triangular labyrinth weirs under different geometrical configurations in free flow
conditions within an open channel. Three types of weirs were employed, namely, the equilateral triangle
labyrinth weir, the isosceles triangle labyrinth weir, and the right triangle labyrinth weir. To explore the
behaviour of these weirs, a total of ten different discharges were utilized in an open channel flow. The
research focused on evaluating the relative energy dissipation of each weir type under various flow rates.
The obtained results revealed that the equilateral triangle labyrinth weir exhibited the maximum relative
energy dissipation (AE/E1(%)), reaching an efficiency of 80%. Conversely, the isosceles triangle
labyrinth weir displayed the minimum energy dissipation, with an efficiency of 72%.

Keywords: Triangular Labyrinth weir, Geometric shapes, Energy dissipation

INTRODUCTION

A labyrinth weir demonstrates the ability to handle high flow rates while maintaining relatively shallow
water levels, in contrast to conventional linear weirs with the same width. Due to their effective
hydraulic behavior and adaptable design, labyrinth weirs have found applications in various water
bodies such as streams, canals, rivers, and reservoirs. They serve purposes such as regulating water
levels upstream, dissipating energy, enhancing water flow and functioning as spillways.(Emiroglu &
Kisi, 2013)

A labyrinth weir is a free-over fall structure that is folded in plan to create a repeating triangular,
trapezoidal, rectangular, or even circular pattern (i.e., cycle), although the commonly constructed type
is the triangular labyrinth weir. Labyrinth weirs offer several performance advantages compared to other
types of hydraulic structures; they typically require no operation, little maintenance, and can be less
expensive to construct compared to other dam rehabilitation options. Furthermore, the geometry may be
tailored to a specific site. Also, these types of weirs may pass more flow for a given head and channel
width relative to other linear weirs due to the additional crest length. (Gharahjeh et al., 2012)
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Labyrinths are the weirs folded in plain view to provide a longer total effective length of the crest.
Labyrinth spillways were used for last 39 years and their use is likely to increase to provide higher
discharge capacity limiting the spread of backwater and width of spillway.(Karimi et al., 2019)

The capacity of a labyrinth spillway is a function of the total head, the effective crest length, and
coefficient of discharge. The coefficient of discharge depends on the total head, weir height, thickness,
crest shape, apex configuration, and the angle of the side legs.(Haghiabi et al., 2022)

Labyrinth type weirs are structures that, due to their geometry, allow the discharge capacity to be
increased compared to linear weirs. They are a favorable option for dam rehabilitation and upstream
level control. There are various geometries of labyrinth type weirs such as trapezoidal, triangular, or
circular as well as different types of crest profiles. Geometric changes are directly related to hydraulic
efficiency.(ldrees & Al-Ameri, 2023)

A labyrinth weir is an innovative hydraulic structure known for its efficient handling of high water flow
rates while maintaining shallower water levels. This sets it apart from traditional linear weirs of the same
width. Labyrinth weirs are widely utilized in diverse water environments like streams, rivers, canals,
and reservoirs. They serve multiple purposes such as regulating upstream water levels, dissipating
excess energy, improving water flow, and acting as spillways.(Crookston & Tullis, 2012)

The design of a labyrinth weir involves a repeating pattern in plan view, which could be triangular,
trapezoidal, rectangular, or circular. Among these, the triangular labyrinth weir is the most commonly
constructed type. Labyrinth weirs offer distinct advantages in terms of performance. They generally
don't require ongoing operation, demand minimal maintenance, and can be more cost-effective to build
compared to other options for dam rehabilitation. Moreover, their design can be customized to suit
specific locations. These weirs also have the capacity to pass more water for a given head and channel
width in comparison to conventional linear weirs, thanks to the longer crest length they
provide.(Roushangar et al., 2017)

Labyrinth weirs are essentially weirs that are folded in plan view, creating an extended effective crest
length. Over the past 39 years, labyrinth spillways have been employed, and their usage is expected to
grow as they offer higher discharge capacity, which in turn helps restrict the spread of backwater and
the width of the spillway.

The discharge capacity of a labyrinth spillway depends on factors such as the total head, effective crest
length, and coefficient of discharge. The coefficient of discharge is influenced by variables like total
head, weir height, crest shape, thickness, apex configuration, and the angle of the side legs.(Mattos-
Villarroel et al., 2021)

Labyrinth-type weirs exhibit a geometry that enables them to achieve higher discharge capacity
compared to linear weirs. They prove to be a promising choice for dam rehabilitation and maintaining
water levels upstream. Labyrinth weirs come in various geometries such as trapezoidal, triangular, or
circular, each with different crest profiles. Altering these geometries directly impacts their hydraulic
efficiency.(Li & Han, 2022)

MATERIALS AND METHODS

In this experimental study conducted at the Civil Engineering Department of UET Taxila, We
investigated the hydraulic performance of three distinct shapes of triangular labyrinth weirs: the
isosceles triangle, right triangle, and equilateral triangle. These specialized structures were tested
within an open flow channel. The primary objective of the study was to comprehensively understand
how these different triangular labyrinth weirs would behave under various flow conditions.

To conduct the study, a range of ten different discharge rates, spanning from 3.5 L/s to 16 L/s, were
employed. At each of these discharge levels, accurate measurements of water depths were taken both
upstream and downstream of the weirs. These measurements served as crucial data points for
evaluating the overall performance of the weirs.

One of the key parameters examined was the energy variation between the upstream and downstream
sides of the weirs. This energy difference was calculated using the collected data, offering insights into
how efficiently each type of triangular labyrinth weir managed the flow of water. We carefully
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analyzed the data to draw meaningful conclusions about the influence of weir shape on energy
dissipation and flow patterns.

By studying the isosceles triangle, right triangle, and equilateral triangle labyrinth weirs across the
range of discharge rates, we aimed to uncover any distinctive characteristics of each weir type. These
findings could provide valuable information for optimizing weir design in different hydraulic
scenarios. Moreover, the experimental results contribute to the broader understanding of hydraulic
structures and their applications in civil engineering, specifically in managing water flow in open
channels.

In summary, this experimental investigation at UET Taxila's Civil Engineering Department explored
the behavior of different triangular labyrinth weirs under varying flow conditions. Through accurate
measurements of water depths and energy calculations, the study aimed to explain the hydraulic
performance of each weir type. The results offer insights that could potentially inform more effective
design and implementation of such hydraulic structures in various civil engineering applications.

In this particular research, three types of triangular shapes of labyrinth weir were made and placed in
open channel flume.

Experimental Cases

Type of Flow Shapes of triangle Weir submergence Flow rate
labyrinth weir conditions conditions
Eqlulateral Free Flow condition Q1lto Q10
Triangle
Trianoular ekl Free Flow condition Q1to Q10

Isosceles
Triangle

Free Flow condition Qlto Q10

MQN Triangle

Total Cases 30

Flume characteristics

» A glass-sided open channel flume of 10-m length, 0.31-m width and 0.5-m height with a
horizontal bed was used for the laboratory experiments with different conditions.
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» Weirs models were prepared using wood. The flow was subcritical (Fro < 1) for all the
experimental work.

j .
Isosceles Triangle Right Triangle

Equilateral Triangle

» The weir models were mounted in the water flume bed about 5m from the upstream inlet.

» TheRelative energy [ %] is calculated as

X

8 » The water level was measured throughout the center of the channel by using a point gauge at an
Mm interval of 0.5m on u/s and d/s of weir.

8 » The Specific energy is measured at two different points, u/s of the weir model and d/s of weir
= model. Bernoulli’s equation is used for the calculation of energy.

=y

A

€3] VZ

3 E=Y+_—

s 29
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[
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> Relative energy [%] = (El - EZ

100
E )*

» Where E1 is the energy measured at the point 1 at u/s of weir model and E2 is
the energy measured at the point 2 at d/s of weir model

» For the calculation of Froude number for all the discharges along with the water depth, following
equation is used.

V
fr=——

Joy

where y is depth of water and v is velocity of flow.
> Flow rate was measured using suppressed sharp crested weir Q=1.84BH%?

sharp crested weir

» Depth of water at different location was measured using a point gauge.

Point gauge
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Experimental setup

a\ “‘\ ‘Y‘ ) .v?:_'\". -r. y
- .,4."‘_..‘ -

f

4

Right Triangle Labyrinth weir
RESULTS

Isosceles Triangle free flow condition

In this case graph a and b it shows that there is inverse relationship of g and H/P ratio with relative
energy AE/E1(%) . Maximum and minimum relative energies are 72% and 50% respectively .
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75 75

70 ™ . 70 =
~ 65 5 ~ 65 =
e X
= 60 = 60
= 55 " . S 55 .

m = =

<50 gy <50 g g

45 45

40 40

001 002 003 004 005 0 0,1 0,2
9 H/P
b

Right Triangle free flow condition

In this case graph aand shows that there is inverse relationship of q and H/P ratio with relative energy

AE/E1(%) . Maximum and minimum relative energies are 76% and 51% respectively.

80 80
75 75
70 S 70
= 65 g 65
2 60 = 60
55 55
50 50
001 002 003 004 0,05 0,05 0,15 0,25
q H/P
b

Equilateral Triangle free flow condition

0,35

In this case graph a and b clearly shows that there is inverse relationship of g and H/P ratio with relative

energy AE/E1(%) . Maximum and minimum relative energies are 80% and 55% respectively
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85 85
80 ¢ 80 *
75 * 75 * .
370 * R0
= 65 * = 65 *
= 60 o o = 60 R
= 55 LI 255 %
50 50
45 45
40 40
0,01 0,02 0,03 0,04 0,05 0 0,2 0,4
q H/P
a b
Comparison

This graph shows that for all models i.e; (isosceles, right and equilateral triangle) there is direct
relationship between residual energy AE/E1(%) and unit discharge g. It shows from the graph that
maximum relative energy loss is in case pf equilateral triangle and minimum in case of isosceles triangle.

- @ Isoceless Triangle A Right Triangle Equilateral Triangle

80 *

75 A *
70
65
60 A 7Y *
55 o o A ¢ e
50 C NG| D@
a5

40

AE/E1(%)

0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45

H/P

0,6
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The following graph shows the variation of Relative Energy AE/E1(%) at low and High head of different
types of weirs for free flow condition. From the Graph we can conclude that at lower head labyrinth
weir give high energy dissipation and higher discharge it gives less energy dissipation in each case.

mLow Head m=mHigh Head

71,29
20 67,04

62,65

Equilateral Triangle Right Triangle Isoceless Triangle

Conclusion

The conclusion of our experimental study presents significant insights into the hydraulic behavior of
triangular labyrinth weirs, contributing to hydraulic engineering and water flow management. We
examined equilateral, isosceles, and right triangle weirs with changing discharge rates revealing notable
differences in energy dissipation efficiency. The equilateral triangle labyrinth weir achieved a
remarkable 80% efficiency in relative energy dissipation (AE/E1(%)), surpassing the isosceles triangle
labyrinth weir at relative energy dissipation (AE/E1(%) 72%. Interestingly, labyrinth weirs demonstrated
superior energy dissipation in low head scenarios compared to higher head conditions. This underscores
the complicated relationship between weir shape and energy dissipation under varying hydraulic
conditions. These findings hold practical value, guiding optimized weir designs for water management
projects. By comprehending the strengths and limitations of different triangular labyrinth weir shapes,
engineers can make informed choices for efficient water flow control. In essence, our research advances
hydraulic engineering knowledge, offering insights to enhance hydraulic structure design and inspiring
future investigations.
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ALEXNET TABANLI TRAFIK ISARETi TANIMA UYGULAMASININ PERFORMANS
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OZET

Bu makalede AlexNet modeli kullanilarak insa edilmis uygulamanin trafik isaretlerini dogru bigimde
siiflandirilmasindaki performansi analiz edilmistir. Caligmada, dogruluk, hassasiyet (precision),
duyarlilik (recall) ve F-skor gibi 6nemli metrikler, karmasiklik matrisi lizerinden elde edilen sonuglarla
kapsamli bir sekilde degerlendirilmistir. Ayrica, bagarimi etkileyen optimizasyon algoritmalari arasinda
Adam ve Gradyan inig yontemleri karsilastirilmistir.

Model, ilk 6nce baska bir uygulamada egitilmis, egitilmis olan model uygulama veri seti iizerinde
denenmistir. Veri seti olarak Kaggel’dan edinilen Alman Trafik Isareti Algilama Benchmark veri seti
(GTSRB) kullanilmistir. Ayrica, uygulamada Adam ve Gradyan inis algoritmalar: farkli iterasyonlar ve
farkli hiperparetreler denenerek basarim yoniinden kiyaslanmigtir. Analiz sonuglarina gore, Adam
algoritmasinin daha yiiksek dogruluk, hassasiyet, duyarlilik ve F-skor degerlerine sahip oldugu
belirlenmistir. En yiiksek basari orani Se-4 6grenme katsayisi, 256 kiime boyutu ve 100 iterasyon
kullanildiginda elde edilmistir. Modelin basar diizeyi 0,955 olarak 6l¢iilmiistiir.

Anahtar kelimeler: AlexNet; Yapay Zeka; Derin Ogrenme; Evrisimsel Sinir Aglar;; Duyarlilik;
Ozgiilliikk; Dogruluk; F-skor.

ABSTRACT

In this article, the performance of the application built using the AlexNet model in correctly classifying
traffic signs is analyzed. In the study, important metrics such as accuracy, precision, recall and F-score
were comprehensively evaluated with the results obtained through the complexity matrix. In addition,
Adam and Gradient descent methods were compared among the optimization algorithms affecting the
performance.

The model was first tested on the model application dataset, which was trained in another application.
The German Traffic Sign Detection Benchmark dataset (GTSRB) obtained from Kaggel was used as
the dataset. In addition, in practice, Adam and Gradient descent algorithms were compared in terms of
performance by trying different iterations and different hyperparameters. According to the analysis
results, it was determined that the Adam algorithm had higher accuracy, Precision, Recall and F-score
values. The highest success rate was obtained when 5e-4 learning rate, 256 batch size and 100 iterations
were used. The success level of the model was measured as 0.955.

Keywords: Artificial intelligence; Deep Learning; Convolutional Neural Networks; Accuracy;
Precision; Recall; F-score.
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GIRIS

Derin 6grenme yontemleri, bilgisayarl goriide yliksek oranli basarimlar elde etmek icin gii¢lii bir arag
haline gelmistir(Cakic1 & Murat Yetis Sazi, 2017; Zam, 2019). Bu alanda, nesne tanima, goriintii
smiflandirma ve yliz tanima gibi goriintii izerinde ¢aligilan uygulamalar i¢in tercih edilen bir yontemdir.

Trafik isareti tanima sistemleri, giivenli ve islevsel bir trafik yonetimi i¢in kritik 6neme sahiptir(Tiryaki,
2019; Yakut, 2006).

Trafik isareti tanima, otomatik siiriicli destek sistemleri, otonom araglar ve trafik akisini optimize etme
icin giiniimiizde ¢ok dikkat ¢eken bir ¢alisma alanidir(Hatzidimos, 2004). Ancak, trafik isaretlerinin
karmagsiklig1, farkli 151k kosullari ve goriintii ¢oztiniirliigiindeki degisiklikler gibi zorluklar, dogru tanima
ve siniflandirmada ¢esitli zorluklara sebep olmaktadir. Bu zorluklari asmak i¢in derin 6grenme
modelleri tercih edilmektedir(OVUN & BECERIKLI, 2022) (Alpaydin, 2015). AlexNet modeli, 2012
yilinda ImageNet yarismasinda biiyiik bir ¢ikis yapmas ile dikkatleri yeniden derin dgrenme iizere
cekmistir. AlexNet, evrisimli sinir aglarinin (ConNN) bir 6rnegidir. Karmasik gorsel veriler iizerinde
basarili sonuglar elde etmek i¢in kullanilabilecek en etkili modellerden biridir(Krizhevsky et al., 2012a).

Bu makalenin amaci, AlexNet modelini kullanarak trafik isareti tanima uygulamasinin performansini
aragtirmak ve degerlendirmektir. AlexNet modeli, yliksek dogruluk ve etkin siniflandirma kapasitesiyle
trafik isaretlerini tanima konusunda etkili bir ¢6ziim sunmaktadir. Performans analizi i¢in dogruluk,
hassasiyet, duyarlilik ve F-skor gibi metrikler kullanilarak elde edilen sonuglar, modelin gergek diinya
uygulamalarinda ne kadar bagarili oldugunu gézler 6niine sermektedir(OVUN, 2022).

Makalenin devaminda, AlexNet modelinin trafik isareti tanima uygulamasinda kullaniminin detaylar
ve veri setinin 6zellikleri tanitilacaktir. Modelin egitimi sirasinda kullanilan optimizasyon algoritmalari
ve performans analizi i¢in kullanilan yontemler degerlendirilecektir. Sonuglar, AlexNet modelinin trafik
isareti tanima tizerinde yiiksek basarimli bir performans sergiledigini gostererek, trafik isareti tanima
uygulamalari iizerindeki ¢alismalara katki saglayacaktir.

YONTEM
Evren ve Orneklem

AlexNet mimarisinin egitimi, testi ve degerlendirmesi i¢in German Traffic Sign Recognition
Benchmark (GTSRB) veri seti kullanilmistir. GTSRB veri seti, trafik isareti tanima sistemlerinde
modelin egitilmesinde ve test edilmesinde yaygin olarak kullanilan ve 2013 yilindan beri erisilebilir
durumda olan bir veri setidir. Toplamda 43 farkli trafik isareti sinifina ait 39,209 goriintii
barindirmaktadir. Goriintiilerin 4,410 adedi dogrulama testi i¢in kullanilmaktadir.

Egitim ve dogrulama verilerinin ayrilmasi ve goriintiilerin egitimde kullanilmaya uygun hale getirilmesi
icin 0zel bir uygulama gelistirilmistir. Bu 6n isleme siireci, veri setinin sayisal dagilimini icermektedir.

Evrisimsel sinir aglar1 (ConNN), derin 6grenme yontemlerinden biri olarak one ¢ikmaktadir. AlexNet'in
egitim siireciyle ilgili olarak elde edilen sonuclar, modelin trafik isaretlerini tanima probleminde etkili
bir sekilde kullanilabilecegini gostermektedir.
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Sekil 1. Dogrulama Seti Dagilim1 (Validation) Sekil 2. Test Veri Seti Dagilim1

Materyal malzeme, makalenin temel veri setinin 6n isleme asamalarini, AlexNet'in egitim stirecini ve
kullanilan performans olgiitlerini agiklamaktadir. Elimizdeki bilgiler, makalenin temel sonuglarin1 ve
degerlendirmelerini desteklemektedir.

Efjitin Sati Dagitime

o m o ] -0

Sekil 3. Egitim Veri Seti Dagilim1
Tablo 1. Kullanilan Verilerin Sayisal Dagilimu

e . 39209
Egitim 6rneklerinin sayisi
Dogrulama orneklerinin sayisi (validation) 4410
Test drneklerinin sayisi 12630
Goriintii verilerinin boyutlar (32,32,3)
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Evrisimsel Sinir aglar

o]

Sekil 4. 43 Simifli Veri Setinin Her Simiftan Ornegi

Evrisim Katmani (Convolutional Layer)

Evrigim katmani (Convolutional Layer), evrisimli sinir aglariin (ConNN) temel bir bilesenidir ve
goriintli isleme problemleri i¢in biiyilk onem tagimaktadir. Evrisim katmam kullanilarak goriintii
lizerinde evrisim islemi uygulayarak 6zellik haritalar1 ¢ikarilmaktadir. Ozellikler ise ileriki asamalarda
smiflandirma veya tanima gibi islemler igin kullanmaktadir(Arcos-Garcia et al., 2018; LeCun et al.,
2015).

Evrisim katmani, ¢ok sayida filtre kullanarak girdi gorlintii lizerinde evrigim islemi yapmaktadir. Her
filtre, kiigiik bir agirlik matrisini temsil etmektedir. Filtrelerle girdi goriintiileri lizerinde kaydirma islemi
uygulanmaktadir(Szegedy et al., 2015). islem neticesinde her konumda filtre ve gériintii arasinda nokta
carpimi islemi yaparak yeni bir 6zellik haritas1 elde edilir. Elde edilen 6zellik haritalar1 sayesinde, daha
sonraki katmanlarda daha yiiksek seviyeli 6zellikler ¢ikarilabilmektedir.

Evrisim katmani, bircok avantaja sahip olmakla birlikte agirliklarin paylagilmasi sayesinde, agin
Ogrenmesi i¢in daha az parametre kullanilmasina olanak tanir. Bu sayede ag1 daha hizli ve verimli hale
getirmektedir. Evrisim islemi lokal bagimliliklar1 ayirt ederek genel yapiy1 korumaktadir. Ornegin, bir
trafik isaretinin sekli veya kenarlar1 gibi lokal 6zellikleri, evrisim katmani tarafindan etkin bir sekilde
ayirt edilebilmektedir(Nagpal et al., 2019).

Evrisim katmani genellikle bir aktivasyon fonksiyonu (ReLU gibi) ile birlikte kullanilmaktadir.
Aktivasyon fonksiyonu, oOzellik haritalarinda dogrusal olmayan oOzellikleri ¢ikarmak igin
kullanilmaktadir. Bu sayede agin temsil giiciinii yiikselmektedir(Simonyan & Zisserman, 2014).

Evrisim katmani (Convolutional Layer) islemleri sirasinda, filtreler ve goriintli matrisi arasindaki boyut
farkliligindan dolay: dis kenarlarda veri kayiplar1 olusabilmektedir. Bu durumda, énemli bilgilerin
kaybolmasini engellemek maksadi ile piksel ekleme (padding) islemi uygulanmaktadir(Cetinkaya &
Acarman, 2020). Padding islemi, goriintii matrisinin digina ek piksellerin eklenmesini islemidir. Bu
sayede, evrisim iglemi sirasinda kenar piksellerindeki bilgilerin korunmasi saglanmaktadir. Padding
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islemi ayni1 zamanda, ¢ikt1 6zellik haritasinin boyutunu girdi goriintiisiiyle ayn1 boyutta tutar, boylece
agin sonraki katmanlarinda daha uyumlu bir sekilde kullanilabilir (William et al., 2019).

Piksel Ekleme (Padding)

Evrisim katmaninda kullanilan bir yontemdir. Gorlintii matrisinin disina ek piksellerin eklenmesi
islemidir. Bu iglem, veri kaybini 6nlemek ve boyut tutarliligini saglamak i¢in kullanilmaktadir(Smith &
Topin, 2017).

Evrisim katmani, filtrelerle goriintii matrisi arasinda evrigim islemi yaparak ozellik haritalar1 elde
edilmektedir. Ancak, filtrelerin boyutu ve konumu nedeniyle, evrisim islemi sirasinda goriintii
matrisinin diginda kalan piksellerde bilgi kayb1 gergeklesebilmektedir. Ozellikle kenar pikselleri, komsu
piksellerle olan iliskilerini ifade edemeyebilmektedir(Lecun et al., 1998).

Piksel ekleme (padding) islemi bu sorunu ¢dzmek i¢in kullanilmaktadir. Goriintii matrisinin disina
eklenen pikseller, mevcut piksellerin degerleriyle veya sifir degerleriyle doldurularak evrisim iglemi
sirasinda dis kenar piksellerindeki bilgiler korunmaktadir. Bu sayede 6zellik haritalar1 daha tutarli bir
sekilde elde edilmektedir(Krizhevsky et al., 2012a).

p: Pixsel

f: Filitre

p =(f-1)/2 (D)
Kaydirma Adimai (Stride)

Evrisim islemi, filtrelerin goriintii matrisi tizerinde kaydirilarak uygulandigi bir igslemdir. Kaydirma
islemi, belirli bir adim araligiyla gerceklestirilmektedir. Adim aralii, evrisim isleminin ne kadar
ilerleyecegini belirlemektedir(Sermanet & Lecun, 2011). Sonugta ¢ikis matrisinin boyutunu
etkilemektedir. Yani, kaydirma iglemi, yeni ¢ikis matrisinin boyutunu dogrudan etkileyen bir faktordiir.
Yeni goriintli matrisinin boyutu, kaydirma islemi ve kullanilan filtrelerin boyutuna bagli olarak
hesaplanmaktadir. Hesaplama sonucu, girdi goriintiisii boyutu, filtre boyutu ve kaydirma adimi araligi
arasindaki iliskiye dayanmaktadir(Simonyan & Zisserman, 2014).

Evrisim iglemi sirasinda kaydirma ve filtre boyutu gibi faktorlerin dikkate alinmasi, ¢ikis matrisinin
boyutunu ve sonug olarak 6zellik haritalarinin boyutlarim etkilemektedir. lgili veriler, evrisim
katmaninin boyut degisiklikleri hakkinda bilgi vermektedir ve agin sonraki katmanlarinda uyumlu bir
sekilde kullanilmasini saglamaktadir(Sermanet et al., 2014).

n: resim boyutu
p: Pixsel
f: Filitre
s: Adim Boyutu

n X n ‘lik bir goriintd i¢in F x F’lik bir filtre s adim boyuyla uygulandiginda sonugcta elde edilecek olan
goriintiiniin boyutlar1 agsagidaki formiildeki gibi hesaplanmaktadir.

e | P Y )
S S
Havuzlama (Pooling)

Havuzlama (Pooling) yogun islem yiikiinii azaltmak i¢in kullanilan bir yontemdir. Bu yontemle alt
ornekler olusturmaktadir. Goriintii matrisinin boyutunu azaltmayi amacglamaktadir. Daha az 6nemli
goriintli matris elamanlar1 hesaplama disinda tutularak daha Onemli sayilan elamanlar ile islem
yapilmaktadir. Maksimum havuzlama (max pooling), ortalama havuzlama (average pooling), Toplama
havuzlama olmak tizere problem tiiriine gore tercih edilebilmektedir(Zeiler & Fergus, 2014).

Diizlestirme katmani (Flattening Layer)

Onceki katmanlardan gelen goriintii matrisinin tek boyutlu bir dizi haline getirilmesini saglayan katman
diizlestirme katmani (Flattening Layer) olarak isimlendirilmektedir. Bu katman, evrisim ve havuzlama
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katmanlar1 gibi 6zellik ¢ikarmak i¢in kullanilan katmanlarindan sonra uygulanmaktadir. Evrigim ve
havuzlama katmanlari, goriintii verilerinin boyutunu degistirirken, diizlestirme katmani o6zellik
haritalarini diizlestirerek tek boyutlu bir dizi elde edilmesini saglamaktadir(Simonyan & Zisserman,
2014; Springenberg et al., 2015).

Diizlestirme katmani, ¢ok boyutlu 6zellik haritalarim sikistirarak ve yan yana dizerek veri yapisini
degistirmektedir. Bu sayede tek boyutlu dizi, sonraki tam baglantili katmanlarda islenebilir hale
gelmektedir. Diizlestirme islemi, Ozelliklerin siralanmasi ve Ozniteliklerin birlestirilmesi yoluyla
gergeklestirilmektedir(Lin et al., n.d.).

Bu katman, evrisimli sinir ag1 modellerinde énemli bir adimdir. Bu sayede goriintii verileri, daha sonra
gelen tam baglantili katmanlar tarafindan siniflandirma veya bagka bir gorev icin kullanilabilir duruma
gelmektedir. Diizlestirme katmani, 6nceki katmanlardan gelen 6zelliklerin korunmasini saglarken, ayni
zamanda veri yapisini uygun hale getirerek islem yapilmasimi kolaylagtirmaktadir(Sermanet et al.,
2014).

Tam Baglantih Katman (Fully Connected Layer)

Kendinden bir 6nceki katmandan gelen tiim girdilerin bir sonugla iliskilendirildigi katmandir. Caligilan
smif adedince softmax icermektedir(Huang et al., 2017). Yapilan c¢alismada 43 adet softmax
kullanilmistir. Bu softmaxlar sayesinde taninmak istenen goriintii verisi iiretilen sonuglardan en yiiksek
ihtimalli sinif olarak sonuglandirilmaktadir(Sabour et al., n.d.; Sermanet & Lecun, 2011).

AlexNet

Evrisimsel sinir aglar1 (Convolutional Neural Networks), bilgisayar goriisii alaninda dikkatleri {izerine
ceken derin 6grenme yontemlerinden biridir. AlexNet, bu alandaki 6énemli bir doniim noktasini temsil
eden ve derin evrisimli sinir ag1 modellerinin yaygm olarak kullanilmasini saglayan bir
modeldir(Krizhevsky et al., 2012a; Srivastava et al., 2014).

AlexNet, 2012 yilinda Alex Krizhevsky, Ilya Sutskever ve Geoffrey E. Hinton tarafindan
gelistirilmistir(Chen et al., 2020). Bu model, ImageNet Large Scale Visual Recognition Challenge
(ILSVRC) yarigmasinda biiylik bir basar1 elde etmistir(Krizhevsky et al., 2012b).

AlexNet'in temel 6zelliklerinden biri, derinligi ve karmasikligidir. Toplamda 8 katman igeren bir yapisi
mevcuttur. Bu katmanlarin 5'i evrigsim katmanlar1 ve ardisik olarak gelen 3 katman ise tam baglantili
(fully connected) katmani olarak siralanmaktadir (Krizhevsky et al., 2012a; Sermanet & Lecun, 2011;
Zagoruyko & Komodakis, n.d.).

AlexNet, evrisim katmanlarinda paralel islem yapabilen GPU'lar kullanarak egitimi hizlandirmaktadir
(Krizhevsky et al., 2012b; Srivastava et al., 2014).

Makalemizde, AlexNet modelinin mimarisi, evrisim ve tam baglantili katmanlari, egitim siireci ve
hiperparametreler gibi temel konulara odaklanilmistir.

Performans Degerlendirme Olgiitleri

Hazirlanan modellerin degerlendirilmesi i¢in siklikla kullanilan metodlardan bir tanesi karmasiklik
matrisidir (confusion matrix). Karmagsiklik matrisi ¢ok smifli (ikiden fazla sinifli) problemlerde
performanst Olgmek icin kullanilmaktadir. Matris iki boyuttan olugmaktadir; Gergek Sinif ve
Simiflandiricinin Tahmini.

Hassasiyet (Precision) = 3
. _DP

Kesinlik (Recall) = ——— 4

Dogmluk=ﬂ (5)
DP+DN+YP+YN
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F_Skor= —22F .
2DP+YP+YN
Zl DPi+DNi
=1 DP,.+DN+YN;+YP;
Ortalama Dogruluk = DPl+Z.)Nl+YNl+YPl -
5! DP;
T .. i=1 " pp.avp.
Kesinlik (Precision) = % .
Zl DP;
i=1 “DPIYN
Ortalama Duyarlilik (Recall) = % ©
Zl 2DP;
i=1 T 2DP,+YP,+YN;
Ortalama F'Deger — 2DP;+YP;+YN; (10)

l
Tablo 2. Karmagiklik Matris Tablosu

G Tahmin Edilen Deger

e Pozitirf Negatif

r Pozitif Dogru Pozitif (DP) Yanlis Pozitif (YP)

¢ (True Positive -TP) | (False Postive - FP )

e

K Neaatif Yanlig Negatif (YN) | Dogru Negatif (DN)

Deger g (False Negative- FN) | (True Negative - TN)
BULGULAR

Calismada AlexNet mimarisinde levha tanima problemi i¢in yapay sinir ag1 egitilmistir. Dengesiz veri
seti kullanildig1 i¢in farkli performans oOlgiitlerinde degerlendirilmeler sunulmustur. Egitim sirasinda
hazirlanan uygulama {i¢ modiilden olusmaktadir. Modiiler bir yap1 gelistirilmesindeki temel maksat
egitim sonrasi elde edilen sonu¢ metrikleri iizerinde yapilan calismalar1 kolaylastirmaktir. Ayni
zamanda modiiler yapida gelistirilmis olmast test islemlerinde oldukca kolaylik saglamustir. {1k modiil
de goriintiller belli islemlerden gegirilerek yapay sinir aginda kullanilabilecek formata
doniistiiriilmiistiir. Islemler resmin 32*32 olacak sekilde boyutlandirilmasi, normalizasyon islemi ve
pickle kiitiiphanesi yardimi ile kullanilacak verilerin dogrulama, test ve egitim verisi olacak sekilde
ayrilarak kaydedilmesi islemleridir. ikinci modiil AlexNet mimarisinin kodlandig1 ve agin egitildigi
kisimdir. Veri yiiklendikten sonra mimari olusturulur ve egitim gerceklesir. Egitim agsamalar1 agagida
tablo olarak gosterilmistir. Performansi artirmak icin baglantilarin bir kismi1 goz ardi edilerek %50
unutma islemi gerceklestirilmistir.

Tablo 2. Egitim Asamalari

AlexNet Mimarisi

Katman Giris Aciklama Cikti
Filtre: 5x5
Adim: 1x1

Evrisim 32x32x3 Dolgu: Valid 28x28x9
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AlexNet Mimarisi

Katman Giris Aciklama Cikt1
Filtre: 2x2

Havuzlama 28x28x9 Adim: 2x2 14x14x9
Dolgu: Valid
Filtre: 3x3

Evrisim 14x14x9 Adim: 1x1 12x12x32
Dolgu: Valid
Filtre: 2x2

Havuzlama 12x12x32 Adim: 2x2 6Xx6Xx32
Dolgu: Valid
Filtre: 3x3

Evrisim 6x6x32 Adim: 1x1 6Xx6x48
Dolgu: Same
Filtre: 3x3

Evrisim 6x6x48 Adim: 1x1 6x6x64
Dolgu: Same
Filtre: 3x3

Evrisim 6x6x64 Adim: 1x1 6x6x96
Dolgu: Same
Filtre: 2x2

Havuzlama 6Xx6x96 Adim: 2x2 3x3x96
Dolgu: Valid

Diizlestirme 3x3x96 864

Tam Baglant1 Her noéron mutlak bir katmana

864 _ 400

baglidir

Tam Baglant 400 Hef noron mutlak bir katmana 160
baghdir

Tam Baglant: 160 ng eFlk‘et igin 43 olasilik tespit 43
edilmistir

Optimizasyon algoritmasi olarak Adam optimizasyon algoritmasi ve Gradyan inis algoritmalar1 kiyas
edilerek ayri ayri kullanilmigtir. Her iki algoritmanin kullanildig1 uygulamalari farkli 6grenme katsayisi,
kiime boyutu ve iterasyonlarda degerlendirilmis ve sonuglart sunulmustur.

Gradyan inig algoritmas1 sonuglari asagida gosterilmistir.

Ogrenme katsayis1 Se-4 ve iterasyon sayis1 50 seciliyken kiime boyutlaria gore;

Tablo 3. Ogrenme Katsayisi Se-4 Ve Iterasyon Sayist 50 Segiliyken Kiime Boyutlarma Gére Sonuglar

| Kiime Boyutu Egitim Dogrulama Test
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32 0,906 0,816 0,832
64 0,712 0,606 0,63

128 0,511 0,441 0,444
256 0,268 0,217 0,239

Ayni 6grenme katsayisinda kiime boyutu biiyiiditkge ayni iterasyon sayisi ayni tutuldugu durumda
basarimin azaldig1 gbzlemlenmis ve bu sebeple en kiiclik kiime boyutu farkli iterasyon sayilar ile
egitilmigtir. Sonuglar1 agagida sunulmustur.

Ogrenme katsayis1 Se-4 ve kiime boyutu 32 seciliyken iterasyon sayisina gore;

Tablo 4. Ogrenme Katsayisi Se-4 Ve Kiime Boyutu 32 Segiliyken Iterasyon Sayisia Gore Sonuglar

[terasyon sayist Egitim Dogrulama Test

50 0,906 0,816 0,832
100 0,981 0,909 0,911
200 0,996 0,939 0,933

Kiime boyutu ile basarim arasindaki iliskinin daha iyi gézlemlenebilmesi i¢in 128 kiime boyutu segilip
farkli iterasyonlarda egitilmistir. Bu sayede ayni &grenme katsayisinda secili kiime boyutunun
ogrenmeye etkisi gozlemlenirken zamansal maliyeti kiyasi elde edilmistir.

Ogrenme katsayis1 Se-4 ve kiime boyutu 128 segiliyken iterasyon sayisina gore;

Tablo 5. Ogrenme Katsayisi Se-4 Ve Kiime Boyutu 128 Segiliyken Iterasyon Sayisina Gore Sonuglar

Iterasyon sayis1 Egitim Dogrulama Test
50 0,511 0,441 0,444
100 0,73 0,637 0,639
200 0,93 0,833 0,84
500 0,993 0,932 0,921
1000 0,998 0,951 0,947

Bu problemde basarim olarak daha performansli sonuglar sunan Adam Algoritmast kullanilarak
egitimler gergeklestirilmistir. Adam algoritmasi kullanilarak elde edilen sonuglar agsagida gosterilmistir.

Ogrenme katsayis1 Se-4 ve iterasyon sayis1 20 seciliyken kiime boyutlaria gore;

Tablo 6. Ogrenme Katsayisi Se-4 Ve Iterasyon Sayis1 20 Segiliyken Kiime Boyutlarma Gére Sonuglar

Kiime Boyutu Egitim Dogrulama Test

32 0,997 0,95 0,942
64 0,999 0,961 0,953
128 0,999 0,961 0,947
256 0,999 0,95 0,943

Ogrenme katsayis1 Se-3 ve iterasyon sayis1 20 segiliyken kiime boyutlarma gére;

Tablo 7. Ogrenme Katsayis1 Se-3 Ve Iterasyon Sayis1 20 Seciliyken Kiime Boyutlarina Gére Sonuglar

Kiime Boyutu Egitim Dogrulama Test
32 0,633 0,58 0,587
64 0,835 0,764 0,764
128 0,909 0,844 0,835
256 0,97 0,917 0,90
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Kiime boyutu artik¢a bagarimin artigi gdzlemlenmisgtir.
Ogrenme katsayis1 4e-3 ve iterasyon sayis1 20 seciliyken kiime boyutlaria gore;

Tablo 8. Ogrenme Katsayis1 4e-3 Ve Iterasyon Sayisi1 20 Seciliyken Kiime Boyutlarina Gore Sonuglar

Kiime Boyutu Egitim Dogrulama Test
32 0,832 0,783 0,785
64 0,92 0,859 0,858
128 0,961 0,903 0,886
256 0,966 0,927 0,90

Ogrenme katsayis1 Se-4;

Tablo 9. Ogrenme Katsayis1 Se-4 iken Iterasyon Ve Kiime Boyutuna Gére Sonuglar

fterasyon sayis1 Test
Kiime Boyutu Egitim | Dogrulama
32 20 0,997 0,95 0,942
32 50 0,999 0,955 0,945
128 20 0,999 0,961 0,947
128 50 1 0,969 0,953

Ogrenme katsayis1 8e-7 ve kiime boyutu 128 olarak segiliyken iterasyon sayisina gore;

Tablo 10. Ogrenme Katsayis1 8e-7 Ve Kiime Boyutu 128 Olarak Segiliyken Iterasyon Sayisina Gore

Sonuglar
Iterasyon sayist Egitim Dogrulama Test
50 0,186 0,16 0,164
100 0,35 0,238 0,25
500 0,701 0,599 0,612
1000 0,906 0,791 0,808
1500 0,947 0,844 0,861

En yliksek bagarim gosterdigi tespit edilen 6grenme katsayisi Se-4 ve kiime boyutu 256 olarak segiliyken
iterasyon sayisina gore;

Tablo 11. Ogrenme Katsayis1 SE-4 Ve Kiime Boyutu 256 Olarak Segiliyken Iterasyon Sayisina Gore

Sonuglar

Iterasyon sayist Egitim Dogrulama Test
20 0,999 0,95 0,943
50 0,999 0,956 0,95
100 1,00 0,966 0,955
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Sonuclar
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Sekil 7. Test Veri Setinin Sonuglari
TARTISMA VE SONUC

Evrisimsel sinir aglar1 (ConNN'ler) alaninda 6nemli bir kilometre tasi olan AlexNet modelini kullanarak
iterasyon, 6grenme katsayist ve kiime boyutlar1 gibi 6nemli hiperparametrelerin basar1 iizerindeki
etkilerini kiyasladigimiz1 gosterilmektedir. Ayni zamanda, Adam ve gradyan algoritmalarini performans
degerlendirmelerinde karsilagtirilmistir. Sonugclar dikkate deger farkliliklar sergilemektedir.

Elde edilen sonuglar, kiime boyutunun basari {izerinde 6nemli bir etkiye sahip oldugunu géstermektedir.
Gradyan algoritmasi kullanilarak, kiime boyutu arttik¢a basart diizeyinde bir azalma tespit edilmistir.
Bu durum, gradyan algoritmasinin daha biiyiik kiime boyutlarinda asir1 uydurmaya meyilli olabilecegini
ve bu nedenle performansin azaldigii diisiindiirmektedir. Ote yandan, Adam algoritmastyla, kiime
boyutu arttikga basarimin arttigii goézlemlenmigtir. Adam algoritmasinin daha biiyiik kiime
boyutlarinda daha iyi genelleme yetenegine sahip oldugu diisiiniilebilir. Sonuglarimiz, kiime boyutunun
seciminin ConNN modellerinin performansini belirlemede kritik bir rol oynadigini vurgulamaktadir.

Ayrica, iterasyon sayist ve Ogrenme katsayisi iizerinde de ayrintili bir analiz yapilmigtir. Adam
algoritmasi, kiime boyutundaki benzer egilimi izleyerek, daha az iterasyon ve diisik 6grenme
katsayilarinda bile yiiksek basar1 diizeylerine ulasabilmistir. Neticede elde edilen sonuglar Adam
algoritmasinin daha verimli sekilde Ogrenebilecegini ve daha az egitim zamani gerektirdigini
gosterirken, gradyan algoritmasinin daha yiiksek iterasyon ve 6grenme katsayilarina ihtiya¢ duydugunu
gostermistir. Bu farklar, Ozellikle smirli hesaplama kaynaklarma sahip uygulamalarda, Adam
algoritmasinin tercih edilmesinin avantajlarina isaret etmektedir.

Sonuglarimiz, en yiiksek basari oraninin 5e-4 6grenme katsayisi, 256 kiime boyutu ve 100 iterasyon
kullanildiginda elde edildigini gostermektedir. Modelin basar1 diizeyi 0,955 olarak Slciilmiistiir. Bu
bulgu, AlexNet modeli i¢in ideal hiperparametrelerin varligin1 ve basarimi maksimize etmek igin
dikkatli bir hiperparametre ayarlama siirecinin 6nemini gostermektedir.

Sonug olarak, bu c¢alisma, evrigsimsel sinir aglari ve AlexNet modelinin basar1 tizerindeki etkilerini
anlamak i¢in 6nemli bir katki sunmaktadir. Ayrica, hiperparametrelerin basar1 {izerindeki etkisini
incelemek ve Adam ile gradyan algoritmalarimi karsilastirmak, veri bilimi ve makine 6grenimi
alanindaki ¢alismalar icin bir bakis agis1 sunulmustur. ilerleyen siireglerde, baska modeller ve farkli veri
kiimeleriyle yapilan benzer ¢aligmalarin sonuglarimizi dogrulamak veya genisletmek i¢in yapilmasi
faydali olacaktir.
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EFFECTS OF COVID-19 PANDEMIC ON MENTAL HEALTH OF PARENTS WITH
CHILDREN HAVING SPECIAL NEEDS

Anum SADIQ
Isra Institute of Rehabilitation Sciences, ISRA University, Islamabad
Wahab HASSAN
Isra Institute of Rehabilitation Sciences, ISRA University, Islamabad
Irum SHAHEEN
Department of Environmental Sciences, Fatima Jinnah Women University, Rawalpindi, Pakistan
ORCID ID: 0000-0003-1433-5234

ABSTRACT

The current study focused on assessing the effects of COVID-19 pandemic on mental health of parents
of special need children, which were at most risk during the pandemic in Pakistan. A cross sectional
survey based study was conducted in which 384 participants were included and completed the
guestionnaire about their mental health status affected due to COVID-19 pandemic. The findings
revealed substantial variations between parents of children with various challenges. The results showed
that government SOPs and practices to control COVID-19 had huge impact on mental health of the
parents including their emotional behavior, sleep patterns, mood swings and home environment which
significantly affected their mental condition with 71.10%. Maintenance of own leisure time also affected
them whereas educational and recreational activities had least impact.

Keywords: COVID-19, mental health, special need children, emotional behavior.
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INVESTIGATION OF BIO-TEMPLATE IN COMPARISON WITH A CHEMICAL
TEMPLATE FOR SYNTHESIS OF C0304/ZnO NANOCOMPOSITE: AN EFFICIENT
C0304/Zn0O /Nafion/ GC ELECTRODE

Minha NASEER

Department of Environmental Sciences, Fatima Jinnah Women University, Rawalpindi, Pakistan
Irum SHAHEEN

Department of Environmental Sciences, Fatima Jinnah Women University, Rawalpindi, Pakistan

ABSTRACT

The synthesis of Co0304/ZnO nanocomposite using biological method is always eco friendly and
attractive. The current study focuses on the production of Co304/ZnO nanocomposite using the aqueous
leave extracts of Ficus Moraceae. The leave extracts were found to be rich in phenols which were
confirmed by the spectroscopy analysis thereby enhancing the biogenic synthesis of C0304/Zn0O
nanocomposite. Cos04/Zn0O nanosheets were characterized by UV-vis absorption spectroscopy, Fourier
transform infrared spectroscopy (FT-IR), X-ray diffraction (XRD), and scanning electron microscopy
(SEM). The Scanning Electron Microscope with the Energy Dispersive X-ray studies were used for
characterization that provides the size and the elemental composition of the synthesized C0304/Zn0O
nanocomposite. The average size of the nanoparticles was found to be 30-50nm. The FTIR analysis
played a pivotal role in displaying the important functional groups present in the Co304/ZnO
nanocomposite, which showed that the sample had strong absorbance in the range of 1600-1450cm-1.
The electrochemical behavior performances of Cos04/ZnO nanocomposite/GCE were evaluated by
cyclic voltammograms and EIS method. These results showed a Co3O4 NPS/GCE to be a promising
electrode for electrochemical applications. Hence the biogenic synthesis of Co304/ZnO nanocomposite
using Ficus Moraceae, can be an alternative to chemical synthesis for the fabrication of effective
electrodes.

Keywords: Phytosynthesis; Nanocomposite; Electrode: Cyclicvoltammogram.
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THERAPEUTIC APPLICATIONS OF NATURAL POLYSACCHARIDES AND THEIR
DERIVATIVES IN THE MANAGEMENT OF PERIPHERAL NERVE INJURIES

Suraj KUMAR

Department of Pharmacy, School of Medical and Allied Sciences, Galgotias University, Plot No.17 A,
Yamuna Expressway, Greater Noida, U.P., India

Rishabha MALVIYA

Department of Pharmacy, School of Medical and Allied Sciences, Galgotias University, Plot No.17 A,
Yamuna Expressway, Greater Noida, U.P., India

Sonali SUNDRAM

Department of Pharmacy, School of Medical and Allied Sciences, Galgotias University, Plot No.17 A,
Yamuna Expressway, Greater Noida, U.P., India

ABSTRACT

One of the most challenging aspects of neurosurgery is repairing damaged peripheral nerves after an
accident has occurred. The clinical results are frequently disappointing and are linked with a substantial
socioeconomic cost. A number of studies have demonstrated that biodegradable polysaccharides have a
significant amount of untapped potential for enhancing nerve regeneration. In this article, we discuss
the therapeutic possibilities offered by bioactive composites of polysaccharides for stimulating nerve
regeneration. In this context, polysaccharide materials such as Hydrogel, chitosan, Alginate etc. are
frequently employed for nerve healing in a variety of forms—including nerve-guiding conduits,
hydrogels, nanofibers, and films—are discussed. While nerve-guiding conduits and hydrogels were used
as the primary structural scaffolds, other forms, such as nanofibers and films, were typically used as
additional supporting materials. Along with prospective future research directions, we also go over the
challenges of drug release qualities, therapeutic outcomes, and the simplicity of therapeutic
implementation.

Keywords: Nerve regeneration, Nerve repair, Nerve guidance conduits, Hydrogel, Schwann cells,
Growth factors
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ARTIFICIAL INTELLIGENCE DRIVEN PERSONALISED MEDICINE
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Dhruv VASISHTHA
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Yamuna Expressway, Greater Noida, U.P., India

ABSTRACT

In this era of information and technology, artificial intelligence has made great progress in our daily
lives. As with every field of study, that particular technology evolves in terms of ground-breaking or
progressive research that results in progression and approachable usage. Artificial intelligence
algorithms have been used to tackle issues from a variety of fields. The selection of the algorithm is
impacted by its capability and application, which is important when using Al algorithms to address
challenges in personalised medicine such as illness detection or prediction, accurate disease diagnosis,
and therapy optimisation. This article examines how artificial neural networks (ANN), support vector
machines (SVM), Naive Bayes, and fuzzy logic may be used to solve issues in personalised medicine
and demonstrates that the outcomes are as expected. Additionally, the success of earlier studies
motivates programmers and academics to apply these algorithms to challenges in medical and
personalised medicine.

Keywords: Artificial intelligence (Al), machine learning (ML), algorithms, deep neural networks,
optimization, personalised medicine, prediction.
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PMC KAYNAK PARAMETRELERININ 6XXX ALUMINYUM KAYNAK OZELINDE
INCELENMESI

PMC WELDING PARAMETER ANALYSIS ON 6 XXX ALUMINUM PROFILES

Baris KARA
Yesilova Holding, Tiirkiye
Esra SEN
Yesilova Holding, Tiirkiye

OZET

Bu ¢alisma kapsaminda Fronius PMC (Pulse multi control) modu kullanilarak 5 mm kalinligindaki
aliminyum profillerin bindirme kaynak geometrisinde birlestirilmesi esnasinda kullanilan kaynak hizi,
tel besleme hizi, ark boyu diizeltme, pulse dinamik optimizasyonu ve tor¢ agisi parametrelerinin etkileri
makroyap1 ve mekanik testler ile incelenmistir. Sonuglar yorumlandiginda kaynak hizi, tel besleme hizi
ve tor¢ acist uygun bir sekilde ayarlanmadig: taktirde yiliksek 1s1 girdisi saglansa bile uygun kok
niifuziyeti ve paralelinde koparma dayanimi elde edilememektedir.

Anahtar kelimeler: Aliiminyum, Kaynak, Ark, PMC

ABSTRACT

In this study, the effects of welding speed, wire feeding speed, arc length correction, pulse/dynamic
correction and torch angle parameters used during the joining of 5 mm thick aluminum profiles in
overlap welding geometry using Fronius PMC mode were investigated by macrostructure and
mechanical tests. When the results are interpreted, if the welding speed, wire feeding speed and torch
angle are not adjusted properly, even if high heat input is provided, proper root penetration and shear
strength cannot be obtained.

Keywords: Aluminum, Welding, Arc, PMC

GIRIS

Alliminyum alagimlan diisiik yogunlugu ve uygun mekanik ozellikleri nedeniyle bir ¢ok otomobil
pargasinda kullanilmaktadir. Otomobil parcalart bir ¢ok aliiminyum iriiniin birlestirilmesinden
olugsmaktadir. Ekstriizyon, sac ve dokiim parcalar otomobil endiistrisinde en ¢ok tercih edilen
aliminyum tretim yontemleridir. Ekstriizyon yontemiyle kompleks feder yapisina sahip 6xxx serisi
aliminyum profiller uygun maliyet ile iiretilebilmektedir. Bu yontem araciligiyla bir ¢ok aliiminyum
alasim serisinden profil {iiretilebilirken 6xxx serisi aliiminyum alasimlar1 {iretim kolayligi, uygun
maliyeti ve mekanik 6zellikleri nedeniyle tercih edilmektedir [1].

Bu duruma paralel otomobil iskelet profilleri, batarya tastyicilar, ¢carpigma sistemleri, motor besikleri ve
torpido traversleri gibi parcalarda 6xxx serisi aliminyum ekstriizyon alagimlari kullanilmaktadir. [1].
Otomobil endiistrinde farkli kaynak yontemleri tercih edilmektedir. Bunlarm baglicalart siirtiinme
karistirma kaynagi, lazer hibrit kaynagi ve ark kaynak olarak diisiiniilebilir. Yeni nesil kaynak
yontemlerinden olan siirtiinme karigtirma kaynagi ve lazer hibrit kaynagi belli avantajlari i¢lerinde
barmdirsada lazer sistemlerindeki maliyet ve FSW yontemindeki tasarimsal nedenlerden dolay1 giincel
olarak kullanimlan kisitlidir. Robotik ark kaynak yontemi iiretim esnekligi ve maliyeti gibi avantajlart
nedeniyle yaygin olarak kullanilmaktadir. PMC ydntemi fronius firmasinin gelistirdigi pulse temelli bir
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kaynak yontemidir [2]. Bu c¢alisgma kapsaminda Fronius PMC modu kullanilarak 5 mm kalinligindaki
aliminyum profillerin bindirme geometrisinde birlestirilmis ve parametrelerin etkilerin incelenmistir.

YONTEM

Aliiminyum 6063 plakalarindan olusan kaynak kombinasyonu 5554 kaynak teli ile robotik ark (Fronius
PMC modu) kaynak yontemi ile birlestirilmistir. Plakalar ekstriizyon yontemi ile tiretilmis olup 5 mm
kalinlig1 sahiptir.

Sekil 1. Robotik ark kaynak robotu

Bindirme kaynak geometrisine sahip numunelerden 10 mm genisliginde koparma test numuneleri
cikartilmistir. Bir sonraki agamada ¢ekme test cihazinda koparma testleri gergeklestirilmigtir. Makroyap1
incelemeleri Struers weld expert cihazinda gerceklestirilmis olup ‘a’ degeri ve kok niifuziyet degerleri
ortaya konulmustur.

BULGULAR

Asagida makroyap1 inceleme sonuglart koparma test sonuglar1 ile beraber tablolarda ortaya
konulmustur.
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Tablo 1. Kaynak hizi degisimi

Kaynak Tel
Modu: Robot |Beslem e | e Torg | Maksimum S Kok P K
Fronius- Hizi = Agist Kuvvet akroyap a Nufuziyeti ozene
PMC Hizi
mm/s | m/dak % % N
wv
z
é 10 10 ] 0 45 9790 5,07 0,8 o
]
=
z
3 8 10 0 0 45 7743 53 0 (1]
z
=] 12 10 0 0 45 9361 4,85 0,8 0
<
Tablo 2. Tel besleme hiz1 degigimi
Kaynak Tel
Modu: | Robot Bol: ac | poc Tor¢  Maksimum Mak Kok - K
Fronius- Hizi :" "M Agist Kuwvvet akroyapt s Nifuziyeti zene
PMC B
mm/s | m/dak % % N ‘
w
Z
8 10 10 0 0 45 9790 5,07 0,8 0
i
3
=
3 10 8 0 0 45 6035 3,87 0 0
L
2
|~ 10 12 0 0 45 8975 5,54 0,6 0
<
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Tablo 3. ALC degeri degisimi

T T
Kaynak Tel
Modu:  Robot Torg | Maksimum |Maksimum Kok
| k
Fronius Hiz1  |Besieme o 'POC Agisi Kuvvet Gerilme M rovept - Nufuziyeti ooy
PMC Hin
mm/s | mfdok | % | % N N/mm2
"
2
o 10 10 0 0 45 9790 65 5,07 08 0
w
3
Z
5 10 10 o a5 8340 55 4,82 0.7 0
=
g 10 10 -5 0 45 8301 55 5,25 0,5 0
<
Tablo 4. PDC degeri degisimi
Kaynak Tel
M . T K
od_u foket Basleme | ALC | PDC ury.:| Wiajimum Makroyap: a X % Gézenek
Fronius Hm iz Ages: Kuvvet Nufuziyeti
PMC
mm/s | m/dak % % N
"
3
1 10 10 o o 43 9730 5,07 08 ]
i
=
z
- 10 10 o - | 45 75%6 4,75 0 0
<
=
2 10 10 0 5 45 5674 4,77 0 0
<
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Tablo 5. Torg agis1 degisimi

Kaynak Tel
SNoga: | et Besleme| ALC @ PDC RERN Miaksimum Makroyapi a o Gozenek
Fronius Hizi Hizs Acisi Kuvvet NOfuzlyet!
PMC

mm/s | m/dak % % - N
w
Z
& 10 10 0 0 45 9790 5,07 0,8 0
]
=
I
~ 10 10 0 0 30 6160 3,97 0 0
<
=
g 10 10 0 0 60 7521 4,64 0 0,5
<

TARTISMA VE SONUC

Sonuglar incelendiginde diger parametreler sabit tutularak yapilan ¢alismada kaynak hizi azalttildiginda
yiiksek 1s1 girdisine ragmen kok niifuziyetinde bir artis gézlemlenmemistir. Benzer sekilde tel besleme
hiz1 arttirildiginda prosesin dogasi geregi 1s1 girdisi artmis olmasina ragmen yine kok niifuziyetinde bir
tyilesme goézlemlenmemistir. Bu durum kaynak hizi ve tel besleme hizi arasinda optimum seviyenin
tespit edilmesinin 6nemini ortaya koymaktadir. Eger bu iki parametre uygun sekilde ayarlanmazsa
kaynak dikisinde kok niifuziyeti yerine sisme gézlemlenebilir. Bu ¢alismadaki parametre seviyesinde
ALC degerinde yapilan degisiklikler kaynak dikis kalitesini ciddi bir sekilde etkilememis kismi
degisimler gozlemlenmistir. Detayli inceleme i¢in ¢alisma daha genis aralikta tekrarlanabilir. PDC
degerinin pozitif veya negatif yonde degisimi bu ¢aligma araliginda kok niifuziyetini ve paralelinde
koparma dayanimini negatif olarak etkilemistir. Tor¢ agis1 45° oldugunda diger tor¢ a¢1 denemelerine
kiyasla en iyi kok niifuziyeti ve koparma dayanim degerine ulagmistir.

TESEKKUR

Bu ¢alisma, Yesilova Holding, Bursa Uludag Universitesi ve Tiirkiye Bilimsel ve Teknolojik Arastirma
Kurumu (TUBITAK) ortakhiginda vyiiriitilen 119C207 numarali TUBITAK-2244 projesi ile
desteklenmektedir. {lgili kurumlara degerli destekleri igin tesekkiir ederiz.
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SURTUNME KARISTIRMA KAYNAK PARAMETRELERININ 6XXX ALUMINYUM
PROFILLER OZELINDE TAGUCHI VE ANOVA YONTEMI iLE ANALIZi

FRICTION STIR WELDING PARAMETER ANALYSIS ON 6XXX ALUMINUM PROFILES
BY TAGUCHI AND ANOVA

Barig KARA
Yesilova Holding, Tiirkiye
Hakan AYDIN
Uludag Universitesi, Makine Miihendisligi Boliimii, Bursa, Tiirkiye
Meryem ALTAY
Uludag Universitesi, Makine Miihendisligi Boliimii, Bursa, Tiirkiye

OZET

Bu calisma kapsaminda Taguchi ve ANOVA yontemleri kullanilarak siirtiinme karistirma kaynak
yontem parametrelerinin kaynak kalitesine olan etkileri incelenmistir. Caligma esnasinda AA6063
ekstriizyon profiller kullanilmigtir. Kaynak hizi, Spindle hizi, Baski kuvveti ve Tilt agisi
parametrelerinin kaynak kalitesine olan etkileri makroyap1 gorsellerine paralel ortaya konulmustur.
Istenilen ¢iktiy1 ortaya koyan optimum parametre degerleri Taguchi analizinde parametre seviyelerine
gore elde edilen Sinyal/Giiriiltii oranlar1 analiz edilerek belirlenmistir. ANOVA analizi ile her bir
parametrenin etki oranlari tespit edilmistir.

Anahtar kelimeler: FSW, Kaynak, Ekstriizyon, Aliiminyum

ABSTRACT

In this study, the effects of friction stir welding parameters on weld quality are investigated by using
Taguchi and ANOVA methods. AA6063 extrusion profiles are used during the study. The effects of
welding speed, spindle speed, force and tilt angle parameters on weld quality are demonstrated in
parallel with the macrostructures. Optimum parameter values revealing the desired output are
determined by analyzing the Signal/Noise ratios obtained according to the parameter levels in Taguchi
analysis. The effect ratios of each parameter are determined by ANOVA analysis.

Keywords: Aluminum, FSW, Welding, Extrusion

GIRIS

Aliiminyum alagimlarinin kullanim orami elektrik ara¢ liretimine paralel artmaktadir. Aliiminyum
alagimlarinin diistik yogunlugu ve uygun mekanik ozellikleri ¢elik parcalarin yerine kullanimininin
temelini olusturmaktadir. Elektrikli arag {ireticileri menzil arttirma odakli agirlik azaltma ¢aligmalarinda
aliminyum ¢6ziimlere bu duruma paralel yonelmektedir. Carpisma sistemleri, motor besigi, torpido
traversi ve batarya tasiyici iiretiminde aliiminyum {iriinleri sik¢a tercih edilmektedir. Ekstriizyon
yontemi kompleks feder yapisina sahip uzunlamasina pargalarin tiretiminde kullamilmaktadir [1].
Alliminyum ekstriizyon profiller batarya tasiyicilarin taban pargasi olarak kullanilabilmektedir [2]. Bu
tercinte One c¢ikan sebep ise ekstriizyon profillerin feder yapisi sogutma kanallar1 olarak
kullanilabilmektedir. Ekstriizyon profiller ile batarya tastyici taban parga {liretimindeki bir diger kritik
nokta ise uygulanan birlestirme teknolojisidir. Siirtinme karistirma kaynagi (FSW) kati hal kaynag:
olmasindan dolay1 diisiik ¢arpilma ve yiliksek sizdirmazlik gibi avantajlar1 barindirir. Kaynak esnasinda
erime olmamasi nedeniyle katilagma temelli ¢atlak ve porozite olusum risklerini ortadan kaldirir [3].
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Bu caligma kapsaminda Taguchi ve ANOVA yontemleri kullanilarak siirtinme karigtirma kaynak
yontem parametrelerinin kaynak kalitesine olan etkileri incelenmistir.

YONTEM

Bu caligma kapsaminda 5 mm aliiminyum 6063 ekstriizyon plakalar kullanmilmistir. FSW
parametrelerinden en etkili 4 tanesi 3 farkli seviyede kullanilmstir.

Tablo 1. Calisma igerigi

Seviye | Sevive 2 Seviye 3
Tilt Acisi | 2 3
Kaynak Hizi 1 2 3 |
Spindle Hizi 1 2 3 !
Kuvvet 1 2 3 \

Taguchi yontemine gore deney tasarimi ortaya konulmustur.

Tablo 2. Taguchi deney tasarimi

Tilt Kaynak | Spindle Kaiver

Agist | Hizz | Hwz
Deneme | | 1 1 |
Deneme2 | 1 | 2 | 2 2
Deneme 3 1 3 3 3
Deneme 4 2 | | 2 3
Deneme 5 2 2 3 1
Deneme 6 2 3 [ 1 2
Deneme7 | 3 1 3 2
Deneme § 3 2 | 1 3
Deneme 9 3 3 2 ]

BULGULAR

Deney tasarimina gore gergeklestirilmis FSW kaynaklar1 sonrasi makroyapt ve gorsel kontroller
yapilmigtir. Gorsel olarak puanlamalar yapildiktan sonra Taguchi ve Anova analizleri
gergeklestirilmistir. Ciktilar agagida paylagilmistir.
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Tablo 3. Deney sonuglart ve derecelendirme

Stereo Mikroskop

Gorsel Kontrol

Deneme 1

Deneme 2

Deneme 3

KAYNAK DIKisi
Gorsel Genel
Kalite Puam

KAYNAK
BASLANGICI
Géorsel Genel
Kalite Puama

Deneme 4

Deneme 5

Deneme 6

Deneme 7

Deneme 8§

Deneme 9

(5]

(=]
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Tablo 4. Kaynak dikisi ve kaynak baslangici i¢in Sinyal/Giiriiltii Oranlar1 (parametre seviyelerine gore)

. Tl Kaynak Spindle
Seviye Kuvvet
! Acist Hizi Hiz1
1 0.828 11,755 8.081 7,193
2 14,728 14.099 12,382 | 12588
3 123 11.002 16,394 17.076
Delta 49 3.097 8313 | 9883 |
Rank 3 4 2 1 ‘
Tablo 5. Kaynak dikisi ve kaynak baslangici i¢in Sinyal/Giiriiltii Oranlar1 (tiim deneyler igin)
Tilt | Kaynak | Spindle Kaynak | Kaynak [ 5™
Tin | Kk | Spindi | o | Kavnak | Kaynak | o
G151 121 121 ikigt | Baslangic Ot
Deneme | [ 1 | I | 1
Deneme 2 1 2 2 2 4 | 4 12,0412
Deneme 3 I 3 3 3 o 1744328
Deneme 4 2 1 2 3 9 | 9 |1908485
Deneme 5 2 2 3 1 =8 15.5576
Deneme 6 2 3 1 2 3 | 3 [9542425
Deneme 7 3 1 3 2 2. || 6 16,1811
Deneme8 | 3 2 1 3 6 | s 14,69943
Deneme 9 3 3 2 1 2 ] =2 6.0206
Main Effects Plot for SN ratios
Data Means
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Sekil 1. Kaynak dikisi ve kaynak baslangici i¢in Sinyal/Giiriiltii oranlar1 grafik gésterimi
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Tablo 6. Kaynak dikisi i¢in anova analizi

Source _DF | SeqSS | Contribution | Adj SS | Adj MS | F-Value | P-Value
Regression 4 | 455 | RH0%: | 435 || 10875 264 | 0185 |
Tilt Acis: 1 | 01667 028% |0.1667 | 0,1667 | 004 | 0851
Kaynak Hizi 1 | 26667 |  444% | 2,6667 | 26667 | 0.65 | 0466
Spindle Hizi 1 | 24 40,00% 24 | 24 582 | 0,073

Kuvvet ] 16,6667 16.667 | 16.6667 404 0,115

Error 4 | 165 27.50% 16,5 | 4,125

Total 8 60 100,00%

TARTISMA VE SONUC

Kaynak dikisi ve kaynak baglangici birlikte degerlendirildiginde Taguchi analizi parametre seviyelerine
gore elde edilen Sinyal/Giiriiltii oranlar1 Tablo 4°de, grafik hali Sekil 1’de yer almaktadir. Tiim deneyler
icin elde edilen Sinyal/Giiriiltii oranlar1 Tablo 5’de yer almaktadir. Elde edilen optimum degerler: tilt
acis1 i¢in Seviye 2, kaynak hizi i¢in Seviye 2 , spindle hiz1 igin Seviye 3, kuvvet degeri i¢in Seviye 3
olarak tespit edilmistir..

ANOVA analizine gore parametrelerin etki oranlari belirlenmistir (Tablo 6); en etkin parametre vel
spindle welding %40.00, sonraki etkin parametreler force welding %27.78, vel weld %4.44 ve tilt angle
9%0.28’dir. Hata oran1 %27.50 elde edilmistir.

Regresyon Denklemi:

Kaynak Dikisi ve Kaynak Baslangici = (-9,33) + (0,33*Tilt Acsi) - (0,00133*Kaynak Hiz) + (0,002000*Spindle Hizi) + (0,001667* Kurvvet)
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OZET

1998 yilinda Florentin Smarandache nétrosofik mantik ve nétrosofik kiime kavramindan meydana gelen
notrosofik teoriyi ilk kez tanimladi. No6trosofik kiime teorisindeki her bir eleman iiyelik fonksiyonu T,
belirsizlik fonksiyonu I ve iiye olmama fonksiyonu F tarafindan olusmaktadir. Ayrica bir notrosofik say1
ya da bir nétrosofik deger (T, I, F) seklinde gosterilir. Notrosofik ti¢lii kiimeler ve nétrosofik iiglii gruplar
da 2016 yilinda Smarandache ve Ali tarafindan ele alind1. Bir kiimenin nétrosofik ti¢lii kiime olabilmesi
icin bu kiimedeki her bir “a” elemaninin bir etkisiz eleman1 ve bir ters elemani olmalidir. Buradaki
etkisiz eleman klasik gruptaki gibi biitiin elemanlar i¢in sadece bir tane olmak zorunda degildir. Ayrica
bir notrosofik ii¢lii a elemani < a, etkisiz(a), ters(a)> seklide gosterilir. Bundan dolay1 nétrosofideki bu
yeni yapt klasik kiime ve klasik gruptan farklidir. Ayrica Sahin ve Kargin 2017 yilinda nétrosofik tiglii
normlu uzaylari tanimladi. Smarandache, 2015'te nétrosofik dortlii kiime ve sayilari elde etti. Notrosofik
dortlii kiime, nétrosofik kiimelerde oldugu gibi T, I ve F bilesenlerine sahipken; notrosofik kiimelerin
aksine, bilinen kisma ve bilinmeyen kisma sahiptir. Bu ¢alismada kiime degerli notrosofik dortli
kiimeler iizerine notrosofik {iglii normlu uzaylar tanimlandi ve temel 6zellikleri verildi. Boylece, kiime
degerli notrosofik dortlii kiimelerin ve nétrosofik {iglii normlu uzaylarin birlikte kullanildigi yeni bir
yap1 elde edildi. Ayrica hem néotrosofik dortlii yapilar igin hem de nétrosofik tiglii yapilar igin yeni
ozellikler elde edildi ve yeni sonuglara ulasildi. Bu yap1 sayesinde kiime cebiri nétrosofik {iglii normlu
uzaylarda kullanildi. Bu yapidan faydalanilarak nétrosofik iglii Banach uzaylari, i¢ ¢arpim uzaylari
noétrosofik dortlii kiimeler lizerinde agiklanabilir.

Anahtar kelimeler: Notrosofik Uclii Kiimeler, Nétrosofik Dértlii Kiimeler, Kiime Degerli Notrosofik
Dortlii Sayilar, Notrosofik Uclii Normlu Uzaylar

ABSTRACT

In 1998, Florentin Smarandache first defined the neutrosophic theory, which consists of neutrosophic
logic and the concept of neutrosophic set. Each element in neutrosophic set theory is composed of a
membership function T, an uncertainty function I, and a non-membership function F. It is also displayed
as a neutrosophic number or a neutrosophic value (T, I, F). That is, all possible states are studied in
neutrosophic logic. neutrosophic triplet set and neutrosophic triplet group were also introduced by
Smarandache and Ali in 2016. In order for a set to be a neutrosophic triplet set, each "a" element in that
set must have a neutral element and an anti element. The neutral element here does not have to be just
one for all elements, as in the classical group. In other words, each element can have its own neutral
element. Also, a neutrosophic triplet “a” element is denoted as < a, neut(a), anti(a)>. Therefore, this new
structure in neutrophy is different from the classical set and classical group. In addition, Sahin and
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Kargin defined neutrophic triplet normed spaces in 2017. Smarandache obtained the neutrosophic
quadruple set and numbers in 2015. While the neutrosophic quadruple set has T, I, and F components,
as in the neutrosophic sets; unlike neutrosophic sets, it has a known part and an unknown part. Therefore,
neutrosophic quadruple sets are a generalization of neutrosophic sets. In this study, neutrosophic triplet
normed spaces are defined on set valued neutrosophic quadruple set and their basic properties are given.
Thus, a new structure was obtained, in which set valued neutrosophic quadruple set and neutrosophic
triplet normed spaces are used together. In addition, new properties were obtained for both neutrosophic
quadruple structures and neutrosophic triplet structures, and new results were obtained. Thanks to this
structure, set algebra is used in neutrophic triplet normed spaces. Benefiting from this structure,
neutrosophic triplet Banach spaces and inner product spaces can be explained on neutrosophic quadruple
sets.

Keywords: Neutrosophic Triplet Sets, Neutrosophic Quadruple Sets, Set Valued Neutrosophic
Quadruple Numbers, Neutrosophic Triplet Normed Spaces
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Al AND MCED: A PARADIGM SHIFT IN CANCER DETECTION
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ABSTRACT

There are drawbacks to current cancer screening techniques like colonoscopy and mammography, which
can result in overdiagnosis. A promising strategy is multi-cancer early detection (MCED) using cell-
free DNA (cfDNA) and Al algorithms. Modern methods for early cancer detection include the Galleri
Test and CancerSEEK, which use genomic sequencing and machine learning. From individual health
data, deep neural networks accurately predict the risk of cancer. Tests for MCED based on microRNA
exhibit high sensitivity and precision. An early diagnosis like this can enhance patient outcomes and
lessen disparities. Al-driven liquid biopsy technology, like GC Genome's cfDNA screening, achieves
outstanding cancer detection rates. Cancer research and personalised medicine are revolutionised by the
combination of big data and Al. To confirm MCED's effect on mortality and improve follow-up
procedures, prospective studies and randomised trials are essential. Al integration transforms screening
processes, improves cancer management, and offers hope for precise, early cancer detection.

Keywords: Cancer screening, artificial intelligence (ai), machine learning, genomic sequencing, liquid
biopsy, galleri test, cancerseek, deep neural networks, microRNA (miRNA), big data
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ABSTRACT

The purpose of the article is to provide a comprehensive analysis of the current status of research and
development in dietary fibre-based medication delivery systems. The review intends to emphasize the
potential advantages and difficulties of these systems, as well as their uses in the pharmaceutical and
biomedical industries. Poor bioavailability, quick drug elimination, and side effects are common
drawbacks of conventional drug delivery techniques. Therefore, scientists have been focusing on novel
medication delivery strategies to address these problems. Because of their distinctive physicochemical
characteristics and biocompatibility, food fibres from natural sources have become interesting options
for medication administration. These fibres can carry a variety of medicines, including tiny chemicals,
proteins, and nucleic acids, for regulated and sustained release. Drug delivery methods based on food
fibres have shown a lot of promise as safe and efficient ways to transport medicine. Food fibres are a
promising candidate for the next generation of environmentally friendly drug delivery systems due to
their non-toxic and biodegradable properties. Food fibres like chitosan, alginate, pectin, and cellulose
derivatives have shown promise for improving therapeutic efficacy and minimising adverse effects by
modulating drug release kinetics. The substantial development of medicine delivery systems based on
dietary fibres is highlighted by this in-depth research. Researchers have successfully used dietary fibres
including cellulose, pectin, chitosan, and alginate to encapsulate everything from tiny compounds to
biologics. Food fibres have been shown in studies to be effective in site-specific drug administration,
enhance oral bioavailability of pharmaceuticals, and shield them against adverse gastrointestinal
conditions. Furthermore, researchers have established regulated medication release patterns by
modifying the physical and chemical features of food fibre carriers, elongating the therapeutic impact,
and decreasing the dose frequency.

Keywords: Cyclodextrin, 3D Printing, Halloysite nanotube (HNT), Urethane Nanosponges, chitosan
oligosaccharides (CSOS), Fiber Derivatives.

213



MAS 18th
INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS,
ENGINEERING, NATURAL & MEDICAL SCIENCES
August 14-15, 2023 / Ankara, Tiirkiye

PROCEEDINGS BOOK

COMPARISON OF ANTIBACTERIAL ACTIVITY IN VEGETABLE OILS
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ABSTRACT

Vegetable oils are produced for different uses: food, therapeutic, cosmetic. The importance of these uses
has imposed a global control of these fatty substances by physico-chemical and biological analyzes. The
present work constitutes a contribution to the comparison of the bio-activity of 4 Moroccan vegetable
oils by extraction and quantification of their antibacterial potential according to diffusion on disk
method. This biological test is tested on 2 strains of bacteria, namely the bacteria Escherichia coli,

Klebsiella pneumonia...

The results obtained allow several conclusions to be drawn and shown that the oils studied have a
variable activity depending on the different concentrations and also demonstrate that these oils have
considerable biological activities which can be valued as a formulation ingredient in pharmaceutical
sector.

Keywords: Vegetable oil; antibacterial activity
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