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S¢rder ¢l eb | r ¢evre Teknol o] |l er Kapsaménc
Sent ez

Ramazanl*,OnKaadr yeg#zl em Say

'Tokat Gaz osmanpaka ! n vers tes |, Fen rEkeye yat
2Tokat Gaz osmanpaka ! n vers tes |, Fen Edeb ya
Yéekseklkmya,ve K myasal Kkl eme Teknol oj Il er Bo°

60256, Tokat, T¢rk ye

*Corr es p o nednanrda:naauztahno. @gnnaay 6lm 9 7

¥zet

Bu -aléekma, bitki atéeklaré kullanéelarak -evre do
seryum oksit (CeO ) :NMRnophadeil kdlilleareisni nve( Cepe kt
karakterizasyonunu [ -ermektedir. Kimyasal veya f
bi tki atéeklaréendan hazérlanan su ekstrakte. doj al
¢¢nke bitki materyalleri sekonder met abelnietnl er d
nanopartike¢llerin yapéed/abs spehodwodkdpd ikl rakd il y «d
Fourier d°n¢keml ¢y kézelotesi spektroskopi (FTIR)
edi Il miktir. Bu y°nteilaesNRDdel @rrtiany ab akkoayrdéulj&u bsiorn uk e
ve bitki ateklarénén bu s¢re-te etkili bir rol

temi zIl i{j1 a-éséndan s¢rderelebilir kavramé ©°nen
et meeldi r. EI| g\NePoeldeirl eené pCe(antioksidan, anti kanser
su Tyilektirilmesi), enerji sistemleri ve elektr
di kkat -ekmektedir. Elde editenl spdufiatr, vEed®dt e N
dostu nanoteknolojik uygulamalarda dejerl endiri
teknolojileri ve s¢rdereglebiliramand malake melégr et
Anaht ar Keedynemherksit nanopartike¢l, Yeki | sent
S¢rderelebilir nanoteknol oj i
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For mal deh t Kull anéel an Tébb Laboratuvarl ar
STEL, VOC Y°ntemler l e Kncel enme

Serdat Aday

1 stanbul Un vers ty, Istanbul Med cal Facul t\

*Corr esponrdnansda:daawt@ osrt anbul . edu. tr

Abstract

Tébbi |l aboratuvar tanémé g¢ncel mevzuatt a; i nsan
tané ve tedavi s¢recinin izl enmesi ile prognoz
sonu-larén raporlandéegée,vegdarliektii jiimadel eyreerl teml| ain-d
hizmetlerin sunulduju | aboratuvar ol arak tanéml a
buharéeénén solunmaseé ile toksik etkilerinin orta
kulanel masé halinde | aboratuvarda; -al ékanl arén so
-al éexkanl aré formal dehi't buharé gazéndan menf.i €
kurul masé ve tébbi | aboratuviafri kdla@mémar mylgdaeahi tke
ve gaz d¢zeyini dedekte edecek °l -¢m cihazé ile
mar uziyet d¢zeyi belirlenir. ¢tal exanl arén maruz
idrarda tespit edilll z ancak dedekt?or ile gaz °1-¢meg kull an
hakkénda kalitatif bil gi verirken solunum d¢zey
mi kt aré hakkénda kantitatif bilgi vermektedir.
Anabilim Dakemdzgal]l ao&3arasénda farkl e zaman ar
solunum d¢gzeyinde yaka karte il e Viile Grganici z s aa
Compounds ; U-ucd @regsamiitk Billhekzi& |l et e momentary (an
Ayné teknik alanda yer alan farkl e noktal ar da;
edilebilir dejerlerde bulunmuktur Kki °nlo-kgmda vy
dejerininhnekbabiul edtelikte dijer i ki dejerin is
g°r ¢l mgk bu noktalarda de¢gzenl eyi ci °nl eyici f aa
dejerlerin kabul edil ebilir sénér | arridnad e o | knaal sdeenj.
anl akél maktader .

T¢ém sonu-1 ar toplu halde incelendijinde, TWA v
niteliklerine uygun ol duju, VOC dejerlerinin is:¢
arasénda y¢ksek dejer al makl| ae diilrddikltier ylaikreint deéez
°] -¢mler ayréca incelendijinde TWA ve STEL dejer
dejerlerin | imit czeri kal masé; formal dehit gaz
mesafesindemycddiaj bézlaml ék °I -¢mlerde anl amleée f
etkinlijinin yaka karte °1-¢mlerinden ancak % 1

Key words:Formaldehyde, TWA, STEL, VOGSHA
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Graph Neur &Blashdat iHCrvk D agnos s Us ng Tr ansd
B ochem cal Features

Hakan AFLES Ervgnr 2,G¢Ey3e<i<a)néd]5%lrb

lEsk keh Os ma&dmgad t yUro far d&insg htnyelDeecptanrgte®e h t waf e
Eng ne&e&r0 Bk, Hehkr ye

2Esk keh Os maRreg d aDreglllae ,tveea st tHE 0OEKkoKHpatkr y &,

SEsk keh r Os ma&dmgaid t yUrmo fas d&insg htnyeDeecptaorgteme nt of Com
Eng nee&r0 Bk, Heh kr ye

*Corr es po netnanhda:kaant.cdgouwe e @u . t r

Abstract

Hepatitis C Virus (HCV), a widespread bloodbor
preval ence of chronic |1 vaelepiasoceééd si] aparcairciln
analccurate detection of HCV (s easnddenptrioali nfgo p ap i e
out comes. Traditional di agnosti c amedthpamssi vehi |
emphasizing the needi fwasinvoer ealatcecrensastiibviees,. nlonn
|l earni agd¢ Mé )r,eclenié yr &Ir alet wor ks ( GNNs), have g
ability to model complex relationships within
classification of HCV using a biochemical datas
ALT,, ABTL, CHE, CH@WOBROREASWMOGGESYynthetie Minor!
sampling Techniam@eonf bnudwsni hehtures) was appli
distribution. A grapmewaestomeimghbtioed widgog | t he
edges based on feature similarity in a transdu
designedsdalre lgarrggeehs with dense relational struc
performs remarkably well &vdnken HC¥bulTare moadmé c
includes four graph convolutional layers with

dr opaonwta,s optimized using AdamW over 1000 epochs
i ndependteenstt tsrpafitnpb SAGEem&del| aadbhsevVsetembbuesul
accuaa¥ core of 99.29% N 0.28. Addiatnedmnfaot gst ¢l
gradient ntemaetsitnm,eilghbor s,ambeg sritony dste@r gmad hie
anagccuracy values rangi ng afadiodn de&v (72t% daosd9e t2vDeY
0.85. These findings suggest that while both ap
anfll exi ble alternative to tfreatiuricomesmda eMiliné beasp e c
tuning. |Its adaptability to a variety of parar
bi omedical diagnosis setting.

KeywoH@\,: Graph Neural Networks, Machine Learnin
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Me tlaear n ng for Stock Pr ce Forecast ng: An
w th STL Decompos t on

Onur G™NER

'Duzce Un vers ty, Postgraduate Educat on Inst t

*Correspondnand : awtnhigruner @hot ma | . com

Abstract

The stock market is highly arduous to predict di
angxternal Tnfluences such as aridbninvoensitco ri nsdelnctaltnoerr
price prediction is inherently challenging. 11t260:
univariate model {s wused to model stock prices
movements. Fwea denvel aopeacdcoamn,daily forecasting fra
focusing on the THYAO stock. We decompesédtede ede
component individually by selecting an appropri.
The trend component s modeled by Ridge Regressi
to prevenantdiverséasdmal component -blass ento daerlcehd tuesci
The residual componenanwdli@thi lceapftluwuetsudtrircergsu,l af
ensembl e apprompbnd@hdt tihssr ough a sophisticated enc:
XGBoost, aBMARCKe detection technigques as T nput
combined their perleedaircnteirontsa siendt oona Lnienteaer Regres
forecast . Empirical evaluations demonstcaten si

accuracy, with eval uaankbAP Eme tOr.i5c3s%.0 fT hMA B:t uld.y5 5 704

met @arni ng atndekmimpwesse d c opnrpeochiemtti obnass edi gni f T can
accuracy of stock price predictions.

Key wPBridse Forecasting, Data Decomposi+tion Machi
Learning
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Assessment od n@loABeegsecd aDNA Extract on Protoc
Prof | ng n Bread

Aghja Mal yeva

!Baku State Un ver st yanhB oodhoegny sFtarcyul Deyp a rBt merhty,s
Azerba jan

*Corr es pondnanadqg:aasu tn@gvnaabeol im

Abstract

l sol at-mgl hi ghDNA from fermented bread products
presence of complex anartdbhgdseatemscrobhabitbfe, w
study aimed to assess the efficacyarodu ctlwoo Scpol nnme
in Tsolating genomic DNA from bread derived fr
CTABBased extraction process was concurrently e
alternate metéaoy f oen RMAarfeelranent ed food sampl es

DNA was extracted using the commercial kits as
performance of each extraction method was comp!
(expresseanalsrs ersg/idlg) pur i tanAe 60V A230MA2668H AB8@ N

spectrophotometer. These metrics mmidhiedpdeternte
of potential contaminants such as proteins, ph
particul ar |l y-rieflleervneentt eidn nsattarricches | T ke sourdough
The comparison investigation indbodoetd ¢bmsi Nue

qual ity DNA, closely followed by GeneSpin, both
| abionrt ensive nature, t h e-mod TeAeBelimphiith o DNA T wi tdkd mi
fragmeansdugemi or purity. THhidbsatma dfeor td awmpstormd asm r
such asnnMdPE€Rgenomics. However, f-Dhroesughpssfséqae
wor kfl ows, the QTdAdB tmeotnhaold orpetgiuniirzeast T on st eps t

o

anidmprove performance. |Its success Is criticall.y
antdhe T ncorporation of specific peaavyisabsbname:
bread.

Foll owing extraction, the DNA samples dmdve bee
met agenomic analysis, further confirming the ef

fermented food microbi omes.

Key wbNAsextraction, Microbiome , Fermented f oo
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in vers te ¥Jrenc |l er n n Yapay Zeka Okurya:
De] kkenler A-éséndan Kncel enmes

Abdul |l ah” BALCI

Tokat Gaz osmankbBpMasbheskv¥pksekoekul u, B | g sayal
Tokat, T¢grk ye

*Corresponedmarglb:dut hah. balc @gop.edu. tr

¥zet

Géenegmegzde yapay zek© (YZ) teknolojileri; ejiti
bir-odd @lgaagénl akmakta ve bireylerin yakam bfi -
gel T kmel er, bireylerin YZ teknolojilerini anl a
kull anabil me becerilerini {fade eden aylaipmey zel
geti rmiktir.

Bu dojrultuda, -alékmanén amacé ¢niversite ©°jr
belirlemek ve -exitli demografik dejikkenlere
incel emektir. Nicel araktér maky gretrermlkd reiknden |tear

°rnekl emkAR5 aRademi k vyeéeléenda Tokat Gazi osmang
Y¢eksekokulunda °Jrenim g°ren toplam 421 °jJrencl
yontemiyle belirlenmikadax!| ¥reéi (€022Wangrafénda

arkadaxkl arée (2023) taraféndan Tg¢rk-eye uyarl ana

°] -meye y°nelik Tfadeler {-eren fiYapay Zek© Oku
edfen veriler, SPSS 22 programé kullanélarak ana
baj émséz °raelkltémiver tieki y°tnl ¢ varyans analizi (
Araktérma sonu-laréna g°re ©°jrencilerin yapay :
Kat él emcél arén YZ okuryazarl ek d¢zeylertd; cinsi
program t¢re¢g (teknik veya sobghkl godeptmkknbdt ¥
birlikte, °Jrenim g°r¢len sénéf degzeyi T1le genl

zek© okuryamdrolj@jydnéknultl ek
alanla daha yakéndan 117 «kk

n

e

g°re yapay zek© okuryazarléek d¢zeylerinde anl anm
m .
I

—c M1

Anahtar KalpfaywelZeka, Yapay Zeka Okuryazarl éeje, '
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|l oT C hazl arénda DDoS ve M ra At akl ar énd

Tujba YUlusoy

!Sakarya | n vers tes , B |l g sayar ve B | «k m B |
54220, Sakarya, T¢rk ye

*Corresponrmdnantdgu:gabuat. huolrusoy 1 @ gr . sakarya. ed

¥zet

n n

Cl-CoT2023 veri setiniwermaul yoanlwe k madi tkluil | BDES awne
t¢rlerinin yané séra normal drdeilgnekteérafipBiiMde
CNMI LSTM+Transformer model daesJ {4lék@dkmas@tne@rf.l Ve

anlamséz verilerin temizlenerek model ejitimdek
ezberl emeye nadén wvkah sgtunden -ékarél mase, )
azal tméktér. ¢alékmada, °zelmélkl eamanéyled eRoau st
Mi nMaxScaler birlikte kullanélméektéer. Y ksek boy
testi uygulanmék ve en Tyi 15 °zellik se-T1miktfi
LSTM ve BILSTM modelleri %98'Ilik bakaréem dejer|
CNMBi LSTM + Transfor mer -Qmienearhiss-Bve °iierl &ie k&1 ai & n
d¢kek performans sergilemikddtray IMo dan alpiezif mir maa s
ROC (Receiver Operating B®eambatherjsiieyivdePRr (B
LSTM modeline ait ROC ejrisi, modelin genel anl
sahip oldujunu ortayaS¥Ndy mBBE $.dalPo emiMprp.b bl oS
gi bi sénéflar {-in AUC = 1.D0@nseewt1kyse§\teedlﬂlsrdaglgbr
°ré¢nte¢leri benzeken alt sénéflarda 1se AUC = 0.9
BT LSTM model i, -Tft y°nl¢ °fJrenme kapasitesi say
bajl aml aré kavrayabi|l mektedfi r. BT LSTM model i T -
tcrlerlnde AUC = 1.00 dg¢zeyladGres eitihrs bsaknaérféy a -dlna
Greips T-in iTse AUC = 0.98 dejerleri g°zlemlenmi
CNMILSTM + Transfor-RmecalmodePR) Peeciskéohn, °zell Tk
sénéf bazlé dojruluju °l-mek a-éséndan kritiktfir
Precision) dejeri 1. 00Greelearhask s°éln-e;flémJ-@rieni pAaP T=a 10n
AP = 0.87 dejeri elde edilmiktir.

'~ modelin confusion matrix sonu-I-3YN, bDDBES kt e
ve DDDB gibi temel sénéflarda modellerin y¢ksek
Mirai alt sénéeflareénda, ltmed\ezlelrerdaw{lanedald&seofb:
durum, model mimarisi se-Timinde sénéf yapéseénén
gerektijini ortaya koymaktadée (Gueriani et aI.,
Anahtar keli@ehveni iji, Saldéré Tespit Sistemlert
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Exam nat on of D g tal Game Add ct on Level s
Case of ¢at Martyr L eutenant Rageéep Yeél

Mesut "TPujetka Kocadaj | nve

Tokat Gaz osmanpaka Un verBepgagrnt Genmntduaff eCkEnprtad
anldnstruct onal6 0lzxth,noTokgate,s T¢r k ye

Tokat Gaz osmanpgakalWry wdr £dtuxcat on, Depart mer
D v s on of Instruct onal Technol og es,

*Corr esponrtnane:sauut. doug ek.560RR2.@ r

Abstract

The main purpose of this study s to exaamfi ne t |
|l earning responsibilities among secondary schoo
| fterature shows that most studies on digital g
studies specific to rurdlexareasher amaiemrIicthmiwtaesd .c
relational survey model . The sampdre@tcho ngriasdess oat
secondafiy ghrkodlown of ¢at, | ocated in the centr
collection tools, a Personal | nfamtdmat i®n gFoam &

Addiction Scale for Candazaemo( Ad@V2) opetdenys aih.zea
designed f or ilcdh 1 Iidsr esnt rpugcétdutr-te@dp kaess taal5e. The scal

sudbi mensions: fApostposemémli okspodéVbbubands, o
conflict ovedo ditgieabhngeamdsvelamprhentv ad wref nagt tgd
gameanidpsychephoygiicodlogi cal r efaln@mmieoss oaf | de pgraime:
data were analyzed using the SPSS software packa
calculated as .737, indicating an aanddueptomblIse viad
showed that the data were normally distributed.
significant difference in diagnflarmalge met lmddedn tecst T (of
However, a significant dimkeséonne occlepdipSvahaodgidooga
reflecti onsanddmmee siiomnatitlnongameso T{antd3aviop <of. GGl
Based on these findings, Tt is recommendaendd that
that i ntervention programs be developed to rafis
di mension.

Key wbrdst al game addiction, Addiction sympt oms
children, gameplay duration.
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Exam n ng Relat onsh p Between M ddle School
antihe r Metacogn t ons: The Case of At e

Bur h@°nk®,e TuKobcaadaj? | nver
Tokat Gaz osmanpaka Un verBepgart e atduaff eCkEndprtad
anldnstruct onal6 0lzxth,noTokgate,s T¢r k ye

Tokat Gaz osmanpgakalWry wdr £dtuxcat on, Depart mer
D v s on of Il nstruct onal Technol og es,

*Correspondananbdu:rahuatnh.ogprok ce7624 @gop. edu. tr

Abstract

With the rapid advancement of digital technol ogl
daily ITves of middle school students (Griffith
cogniamidmeti onal reasons, motivated by faadt or s

socialization (Varanok & kahin, 2024). Additfior
processes provides i mportant insights into how T

& S¢sen, a2ion?19f. tThhies study s to examine the rel
motivations for parantthepiart { megt acno gonniltiinvee gbaenieise f s
study analyzed data collected from 365 middle sc
1dtem AOnline Gaming Mantihelittiém fS\veatlaec o(gend K A ¥o)nos

Gaming Scall)e 0o( MO@S ¢ OKAY, davainokkaerd by Xoxx)é,n cor
three subscal es: eanam&@evembehratboher Ral hambi Il ity ¢
as follows: Fleiss' Kappa-r=t.eslt, cMc @ odmsadtmfoanc B-me. g
al pha values are .87 ( aarmd8elv e(nseoncti)a,|l {.z8a3t |6kodna)p. e eTtha

by DeNdzzle@mSlsen (2021), measures studentadd met ac

includes two andesgatliese metsdadgrel tions. I n the ci
val ue f ofl twhmes M@QBI uBaBahf8kewoness values indicat
the assumption of normality. Findings revealed -
both gamingnmet avaghbnsve beliefs compared to fe
not result in significant differences in gamin
metacognitive belgireafdse. s3pedceinftisc ag Xyl bai@sehde nkswer

s i

compared tan@thlmser ddhese hFar nhéeamadteat (psotsii ad lvley,
correlation was foundahbmdtweeng rgiatmi we bmeoltii esfag T (omn <
conclusion, as studentsodé6 motivations for playin
regarding the gaming process also tends to {incr
educapfogahms be developed to ralise awareness ar
through the | enanmeft atchoeg nrs tmiovtel vbaet|iioenfs

Key wbDirgist al gaming in adolescence, Gaming addic
Online gaming motivations, Problematic gaming be

10
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Met al Nanopartndexgapayr ZnekSaent ez

Ramazan! Onkaydr ye ¥zlem Saygé

Tokat Gaz osmanpaka ! n vers tes , Fen rEkdeye yat
2Tokat Gaz osmanpaka | n vers tes , Fen Edeb ya
Y¢é¢ksekokul u, K mya ve K myasal Kkl eme Teknol o]

60256, Tokat, Te¢rk ye

*Corr es p o nednanrda:naauztahno. @gnnaay &l im 9 7

¥zet
Yapay zek© ve metal nanopartitkeklinlodrofji nf MN)k esé ti e
bir alan olarak karkéeméza -é&kmaktader MN, vy¢kse
sayesinde bir-ok end¢stri sektoregnde °zellikle
bulunmaksadéeziMde gel eneksel y°ntemler uzun zar
i -ermektedir. Yapay zek© devreye girdijinde bu
Yapay zek© algoritmalaré, be¢ye¢ktekni khanl €z7 nama
sentezini daha heéezlée, daha etkili ve daha az mal
Yapay zekanén MN sentezindeki rol ¢, bu mal zen
belirlenmesi a-éséndan °nemlidir. Geleneksel der
zaman al écé olabilirken, yoepmgl ziekpaliasteml a&r {7 I
otomati k ol arak analizini sajlayarak, en uygun Kk
yakl akémlar, nanoparti k¢l boyutu, kekli, dajeéelen
kol ayémeéer. Bu durum, yalnézca matgeadyh{i y omgehdel nkdal
uygul amal arda da nanopartike¢llerin spesifik {«kle
Sonu- olarak, yapay zek®© ile MN sentezi, yenilTk
tasarémé s¢re-lerini yeniden «kekillendirmekteddl
araktéermal arénda daha ©°nce wernmkmlni |dlkmae/lache hesdd, |
tanémaktadér. VYapay zek© dest ekalngdr druk eyremnad yyrPent 2:
ticari uygulamalar T-in de potansiyel faydalar s
Anaht ar WKalplamelzeka, Metal nanopartike¢l, Sentez,

11
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A W |I-OlcKelnter-facee KB &nasa raafs Teek yrr

Muhsi i KAykkie, ABmeé Ye’sahdeBéKe siki n

'Deparment of B ology, Graduate Educat on | nst
Depart ment of Forestry, Artv n Vocat onal Schc
Department of B olamglyt, Fiokht yGat 6smanpaka Ur

*Corresponemarglutbeat hoki si 46 @gmail . com

Abstract
The genus Babesi a, bel onging to the phylum Apic
transmitoedrdbykmnowksto infect the red blood celll
study, a tot al of 112 ticks collected from 80 wi
in T¢rkiye were screened f d45 Badbiposn @o fu stihneg 1P8CR rt |
The sequences obammadlniegn e raesdantg ISyezqeuce nce Al { gnme
7.0. wWIMEIGAA 2 software was employed for phyl ogene

|l i keli hood met hod. The analysis revealed Babesi
anplhyl ogenetic inference confirmed the presence
Edirne, aB@ld k&t spaopBld mecxeisg cabal li in a Hyal omma

of T¢rkiye. The study parodviisdes biunsiognh tosf iBmatbcee stihae
associated anad&rst riinb ult¢gaskityca nidng lfoorandee nd iusnedaesres te
t hrough anomheycluwlgaernet i ¢ approaches.

Key wBahsesi a, Ticks, Ectoparasites, Zoonoses, Di

12
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L neer Der n ¥jrenme Al gor tmalaréyl a Bél de

Em ne Beq‘keto“ml Pol at A-ék

Tok@az osmanpaka | n vers tes , Z raat Fak¢ltes

*Corr esponrdnanegm anuet.hbcerr ber ogl u@gop. edu. tr

¥zet
Béldércéen yetiktiriciliji, son yeéll ardtaaragmaal t
faaliyet haline gelmiktir. Beldérceénlarén bg¢gyem
maliyetlerinin optimizasyonu, kesim zamanénén be
kritik ©°neme sahiptniryan@el e@drksdlocyyRntvemliertiopl
yakl akémlara {htiya- duyul maktadér. Bu bajl amda,
b¢e¢yeme efjrilerini tahmin etmek T -Tn umut vaded
°jrenmesi nylarpaayj | are (YSA) ¢zerine kurulu bir maki
YSA'larén en temel t¢rlerinden biridir ve genel
kull anéel é&r. Bu algoritmal agl,zIgil riddt rhart mamébi bi 1 é
olukur. Her bir katman, bir dizi d¢femden (n°rc
ajérl eklar aracéléjéyla temsil edilir. Lineer de
model |femekulil-anél abilir. Bu modeller, yak, yem t
-ekitli girdileri kullanarak, beéldércénlarén aj
°nemli{ bilgiler sajlayhmnaknadghadbimténel abkhtarl
Anahtar HKélinfemel @drerin ¥jrenme, Bg¢gyeme Ejrisi Beél c

13
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¥zel Yetenekl B reyler - n Fen EJj t m nde

Asl é KFNSOY

Tokat Gaz osmarmkKmaka elrn Ukegrais ateemsn&,e MO0 kg, k ye

*Corresponmdnanags la u@henps eeyd u . tr

¥zet

Bu -al é&kma, °zel vyetenekli bireylerin fen ejiti
son on ye2Ao0d2ad) ( 2y0alpsé | mék akademi k -al ékmal ar é
ama-|l amaktadeér. Al an yazéneé tar amansetk | yeorm toeznellyll{el
yayén yeri (uluslararasé/ulusal), kull anéel an ar
YZ ara-laré ve veri analizi y°ntemleri temel T
kapsaménda, fi gicfiteendc e s teudduecnattsioo,nofis Aarti ficli al

educationo gibi anahtar kelimelerle ulusal ve u
Science, ULAKBKM vb.) tarama yapél mék; dohil e
olrmk Tncelenmiktir. ¢al @&kmanén sonunda, elde ed
fen ejitiminde yapay zeka kullanéména {1l i{kkin ej
sistemati k bir bi-T mdaedas yrapléd aak t-é@rl .é kBna | far cdenl egne
bokl ukl aréneée ortaya koyar ak, gel ecekte ©°zel yet
kull anéméné daha etkili ve hedefe y°nelik planl
g°st émagyie @ama-| amaktader.

Anaht ar Kelell mgleearenekl i °jrenciler, Fen ejitimi,

14
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Generat ve Al Appl cat ons

Of wzzsanctaktMah met Fat h Karaca

Tokat Gaz osmanpaka Un vers ty, Graduate Scho
Eng neer ng, 60250, Tokat, Te¢rk ye
Tokat Gaz osmanpaka Un vers ty, Erbaa Vocat on:

Computer Technolog es, 60500, Er baa, T

*Correspondnand : awtghu@r. oegsancaktar 7823 @gop

Abstract

In this study, the concept of generative artif’
current applications in arasenmduswmdch omaslt eotint einma
are examined through specific examples. In the
as Chatn®eepSaekutst For T mage gener atniBdm,bl gyst e
Di ffusion are prominent. For audio generation,
software devel opment proaemf§lsas GPToale awiddel BT us
educational materfial production, platforms IT{ke
of these technologies 1{a&nushaebilre achoinlitietnyt thoa sperdo dou
These Al tool s, each serving different pur pose
processes, suppoahdamteraith wtee proddemdomati zi ng ac
Key wGenmsrative Al, Artificial Intelligence, Lali

15
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Analys s of F nanc al Net work Dynam c¢cs Us ng
An Appl cat3@nPornt fBAISTo Opt m zat on

Cemal ¥zt e¢rk

!Pamukkale Un vers tanmAldmaoubktyabf vEc8&nomnces, Dep
Den Tzlr k, ye
*Corr esponrndnancde:naad toh@prau. edu. tr

Abstract

Undeamging stock market dynamics plays a cruci al r
anagffective i nmalsitmgadrtd tdf e cniasnica na | model s have |
to umadidrgstcomplex stock relationships which rec:c
research examines the application of Hybrid Grag
stock price relationships foundThwethsebathedBapls
deep | earni ng aanicmsalt oneitmyorrokv ea nfailnysi s whil e deve
t hat provi dedsr i svternonsgodrutd aothnss t o enhance portf ol
Yahoo Finance historical stock price data span
cal cul ation of stock return correlations produc:¢
bet ween stocks through edge connections. The H
portfolio allocation throumgdernangrsalciel imoyw eme nlt sa
model's effectiveness was evaluated wtmRdoesfgh tes
Par ity a&Podatrfkeelti ocCapMei ghit rdt Pomtf oli o wbaebkdrepr e
approaches in financial mar kets. The Hybrid GCN
portfolios whawj) ust ead mwd ruaolnls ipsrkof i tability. Th
achieved a Sharpe ratio of 1.0047 whichumutoperf
Var i anmiiesk Parity por tafmmh e oBa rveeaitghhetdepd) . p308r3t0f ol i o
0.3393. The Hybrid GCN model produced a cumul ¢
benchmark portfolios' ret ua mi soki #aHoixeyd 7f 6 or Mi h
Mar keweCapted portfolio. The Hybrid GCN model d
with a maxi mum d7awd@bwnc ¢ MPpdHredft o the benchmar|
9. 02”8 . 05% for the aMiRmiskwumaVvVdrtiyvampoemntfdoé i dar, ke & s |
Capweighted portfolio. The Sortino ratio of the
Mi ni mum Vari amandar RewleCB@itiedy portfodn@sacthh, eve

respectivel y. These results indicate Hybrid G(
performance t hrough their abilit-adjtust adalryezteu
optimizati on. This resear ch idzeemopnosrttrifaothe smohagkw oH
effectively than traditional methods through f i
an adaptabl e fiam@ocitdlol foreoastirmgti on met hod
based | earning. Research should validate this m

di fferent dawarlsduircessi meneastrategies.

KeywoGrdasph convol utional net works, Portfolio opt
mar ket prediction, Deep | earning
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Pred ct ve Al for D srupt on Management n
R sk to Port Congest on

Elshan *™rujov
'Western Casp an Un vers ty, 31 Ist glal vy
el shen. orucpv @G @D GELL2. Xa z
2Aor baycan Un vers ty, 71 Jeyhun Haj beyl
*Corresponrdnaneg sahuatnh.oorr uj ov @au. edu. az

Abstract
In an increasingly volatile geopoliticand environmentaldndscape, global supply chains are under

constant threat from a myriad of disruptions, ranging from political conflat$trade restrictions to

natural disastersand port congestion. This paper investigates the integration of predictive Artificial
Intelligence (Al) models into international logistics systems as a proactive mechanism to anticipate,
evaluate,and mitigate such disruptions. Utilizing a multidisciplinary approach, this study synthesizes
advancements in machine learning, network optimizatiody e al ti me data anal yt i
how Al is revolutionizing supply chain risk management. Through comparative arsalgigipirical

examples, it is shown that predictive Al not only enhances operational resilience but also offers
economic advantages by minimizing downtamelr er out i ng | ogi stics in nea
presents a framework for implementing Al driven
emphasizing ethical considerations, data governaraa] international polty harmonization.
Ultimately, this research highlights Al &6s transf
andefficient global trade network.

Keywords: Predictive Al, Supply Chain Disruption, Geopolitical Risk, Port Congestion, Logistics

Optimization.
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Str ataenghoedsoilfls gt t ahsf ootmas i mcce s & hasdeect or

Gur banl tS&ld chmnaz KRanl arzadeh

1Azerbaijan State UnivAcsotugtohgkdb@@ini mBak W,NE

Azerbaijan
2Azerbaijan State Univépeijcwhofmi EC o dEmiadd meBMEKT),
Azerbaijan

*Corresponrdnansgx:aanu tahrozrade @r ambl er . r u

Abstract

Abr eaktihtrtweeg e | ood me mtr mat h nind hoeg ¥ & | eevxapnrt ecsfsu tounr e
socdalvel opon@daly gittralnsf oirsmae ftohre mmp o rdiarnetcitn ons
i nt er neactoinodneaivie | @mrhe rcty .

Theaipr er eqfuodsiigtitersaln s f oarrmeaetwieocnh nomo il mde esoaet al
net wérksfncelh{ ABE gdealt auedc h n on eoggei neesr ract b eoins A o d |
augmemd a&ldint earfinheitrod 0,c Kk ©b @i atuhsd pyp e alr e d g me, b atgloe

condiftotrdvrensi rd e s psleae v e loonplieyd hlead ¢ ¢ aFdierosfal tl hwa s

i nf |l weynceder ¢ anediamidaiceasyt ec hnol ogy.

Consi déceud mge radgiee v e | ofsmoecratatdheec o n otnglnear gu ddho d ay
warwi t neacsoimpt eams adi oo aibd tma,nyye aorfsndusieviedalopment .
Thei gi t ahsf orf madchoewmiomsny t mlkadachayy e rwotrhhed hlee wd Indi vi dual
compaBtaedyhpgociessspecried lelvmw,h ewmeo b s erovient er nat i ona
compaani est ecogpetidvianwd &g etsitgéhi git r alns f oorfmasi na@s s
procewlsiegh vtelselne adpionsgi oinogilsolbaladredr eaduper i drhiety

t echnodeweéelcapmdoetrgani zati ons.

At hper eseratgel hgi t ahs f owrbrossti pesce sseesss end m@adinteme
acti ofttriasddomgp awhesdcgr & duwanldlajnakoreaibesefnew
technaolnohgece $ vt r iaesommp awmii beds f f eicft Hteeee h n orhodales ,
compebpaceomemrddeo ndiftoroinmegeo mp'adnygd ¢ aé | cg merntegy .
Di gitralnsf srt mattaexgiio d slrl®a serd huesefdi gt € a h n aloohga negse
busiprccanderatempebusi wasmbokeposstidbehai nanci al
b en afhihsels d retr m.

Key wbhgidtsabhnsf oBumapeoeBglcadcomp abDiigestt,alatBegi B8s s

model s
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S multaneous Represean¥har oanb loefs :ObB eprlvoatt Me
Naz re!''M Fkageln?2Cer tojlu
) rt Umacocwhtgy tgDepar éeément ofSAMgmalyec ence

*Corresponrdnannda:za utéhwo rk at | edu. tr

Abstract

Th s study nvesangrad ets cale ashpeeocrtest @fal t he b p
v sual zat on techn que n the f el d of mult vai
structures comprdhemmasbbeat hgoaghstWwyg represent
(@l asWlar ables on the same plane.

B pl ot s a way of prov d ng amadohumnppetatsonT
based on us ng scal aranmod dilunnt sy eamon g ,r dwnkedt drc
vechotdlse angl es between t hem, not the d stances

sets of featuresp cowd on tbhkeublase ceodd nates.
to s multaneously analyze the relat onsh ps bet
anwh ch var ables affect wh c¢ch observat ons mor e

I n the study, t he mat hemat cal amdusdanéel ansoonshb

pr nc pal component analys s s evaluated. Fol I
was performed on a mult var ate data set from
vectors, d stonbpanalhwssotferobmsgr rtveanidenc es wer e r

The f nd ngs show that the b plot method not onl

v sual zat on tool n dec s on support processe
espec ally n nt eek s© makrmarsyensttudfesoimpatexs d
Key wBiplsot, Principal Components, Multivariate
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The Problem of Al goarnAitcltrauantTrbans gpayr.e My Ex am
Aud tab | ty of Art f ¢ al I ntell gence

Murat SAJ[LAMEsem n 35AJLAMCI

Tokat Gaz os mahlhpawklat yWno tvrefidso nmyns tcrsatDepar Smeahc et
Publ ¢ Adm 610 1stOr,atTooknat , Turkey

Tokat Gaz os maRmgpzaxra \Wonc avte rosn aly , Schempdr torhe iHt gdife 1
Soc alan@Wouks,6D1figdkat, Turkey

*Corresponrdnandu:raauttshaogrl amc 5@gma | . com

Abstract

The ncreas ng use amabgoihhtsledadecnseloh geppertA
adm n strat on ra ses s gn anacamtuntcamcéeérny r eag dt
governance pr nc ples. As d g tal =zat on acceler
serv ces reduces the r-mh& 0ff pumamsagsencyHowavdeg/
n the numdt tomese systems present sandrv etr scaglht c|
mechan sms n t anahkwsd otfalt rlantsy.arlemcwar tl edu lidd ,actkh
al gor t hms undermamdmoad r pdbtt s thestpr nc pl es of
Th s study adopts a qual tat ve methodaholyy, dr a
exam nat on of pol cy document s. Key regul atory
Regul at on (GDPR) of the European Un on, the Tu
OECD Pr omc &Apttihees proposed Al Act are analyzed w 1t

Case exampl eéss ufcrhomsTuarlkggor t hm ¢ appl canaons n
governmemwtareendyv scaassed. I nternat anmdhle pna dte dc g -
concern ng t he use of al gor t hms n publ
The f nd ngs reveal that the | egal framework gov
publ ¢ awarema$gorsthmmsm teaeé, mpl emented w thout
The study emphas zes the necess ty for a compr
expla nable Al sys$tamsms eas dmegmortosyw ehdn Icev aerlpacof d g
c t zens.

Key wAlrgierithmic Transparency, Artificial Intell
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B yops T p ve Y¢k Artékéenén Aték Y°ne
Serdar!" Aday

!lKstanbul Kt yepbsFa®sl tes , TéeKbtaR#@yblkojye A. D
*Corresponanansda:daauyt@ osrt anbul . edu. tr

Abstract

o)

Tébbi Paborajuvare rutin Tklemleri; pre analitfi
ayrél masé ardéendan analitik akamada tané al mas:
akamal ardan ge-irilerek dokuya &ahctefenméspitake,
doku ve h¢gcre grubunun tané alma s¢rect ol ar ak

h¢cre grubu; makroskop?, doku tak?p, doku g° mme,
KHC, KF, FKSH,saknBH ¢giikbivedaha ekmperi kapsayan uzun
devam &eder, her akamada farkl e unsurl ar, sar f

zorunludur. !'retim amacén ve vasfénée yAtéklmik, o
yerinde ve t¢gregne gore farklé alanlarda farkle
biri minde atéek bertaraf y¢klenfcisine s¢gre- tesl
Anal Ttik s¢re02dony@endarée2@rasénda teknik al anén
ile ¢retilen ateéek proffil mi ktaré araséndaki C
dejerlendiri Il miktir. 2013 vyaélad mckane zb adkelvayma ne dveen 2
bakéna y¢k miktarénda artéxkén ortalama tehl i kel
dejer arték g°stermediji ancak 2020 yeélénda evs:
belirgtekbimeydana gel diji ve arték eJiliminin a
bakéndan {tibaren ise rutin aték ¢retim proffilin
D°nem ol ar ak, 2020 yeéel é bakéndan baklamak ¢zere

evsel ve kesici delici aték ¢retim miktarénda g
Covid vaka sonrasé 11.03vaRafénartbspde gHkemeszd
°nlemlerindeki ye¢ksek artékeéen nled ewma koalaabrié evcee J 1o 4
tarihinde akélama uygul amasénén baklamaseé {le e
azal mhmg®&kyr ¢05.05.2023 tarihinde, WHO direktorg¢g T
k¢resel halk sajléjé acil durumuna-l19ork¢vesméyia
durumunun bittiji a-éklamaBeE9isey@oOnrid gehndanjdanan
Analitik s¢re- Tklemleri sonucu ortaya -é&kan ev
bi yopsi sayéed® orar®@D22cle0ig@! | ar é ereti mi ile
(p>0,78)1 st atliasnl fek sbeull uamlmamesikd t &d®. n eAmicnailk kpapsayan
sorunununamgdpumeybkyopsi sayésénén bir °nceki yeé
ve 28@dnip yéellarénda kikisel korunma °nlemleri v
cretiminde %250 oranénda arteék g°r¢lmek, Tstatis
D¢nya Sajlék ¥rgegtebnegn 05.05{RP023rumophhi soe ke
birlikte evsel ve aknets i2d00i1 3d edl°inceimi a tr éakk a gnd Radr$etm ao rg e
panedni s¢recinde ise rutin atékangdmet gmbmmi kgaebkat é
kl asi k doku takip, rutin | aboratuvar s¢re-lerini

g°stermektedir.
Key wOowisdMedi calDomast & c wast e.
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D j tal Tehd tler ve Ekonom k Keér éBtgkanlleérk: ¢

C han ¥SEA Bujra 28! D! PAK

1Gaz osmanpakkkt nsadrsveekdar 6B 1LITOkBEer k Fa& ¢l t e
2Gaz osmanpaka | n vers tes |, Kkt Ja#datyeTKdkrye

*Corresponmndnancg :hanwtshhcar@gma | . com

¥zet

Bu -al eéxkma, di j lameafl @ e gmgerrgimrg, z h @k orkaamai k ort ameéen
makroekonomi k politika Tle olan T17Tkkisini T nce
altyapélara bajéemléeléeje arttek-a, siber ge¢venl T
al saare-lerinde de °nem kazanmaktadér. Siber sal
nede ol abileceji, kamu maliyesi ¢zerinde baskeée
| fterat¢ordae fHadeaek adbnékél maktadér. ¢al ékmada,

potansiyel etkileri d°rt ©°nemli vaka (Colonfi al

aracélejeéeyla dejerlendirilmik; buse®taypalrieni k& sy
da incelenmiktir. Ayréca uluslararasé d¢zenl emel
s i gevenlijin ekonomi politikasée T -Tndeki ye
k t emdikt lyerni¢nn ¢k ognioder ek daha g°re¢ner  hol
arén s¢rder¢glebilirliji a-éeséndan dikkate
&l arén korunmasé T -in merketz¢gmamlkabiar epak
irmesi °neril mektedfir.
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Anaht ar IS8Ibilemelggrnvenl i k, Makroekonomi, Finansal T
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YapayavBekEkomkKgmesel Gel «k myve Togtkmpgal | Eeék h
Anal z

¥mer BujlrallSIO!'PAK USTA

1Gaz osmanpakkkt nsadrsveekdar 6B 1LITOkMBEer k Fa& ¢l t e
2Gaz o0s nmann pvaekras t es Kkt sad ve Kdar B | ml et

*Corr es ponednanbg. :sauudtuhpocacko@g ma |

¥zet

Bu -alékma, yapay zeka teknolojilerinin tarihsel
al anlaréné inceleyerek, s°z konusu teknolojiler’
czerindeki -ok katmanlé etkilerini analiz et meyfl
savunma ve hizmet sekt otréelkeér,i nmeel Tsyuentd ug zua | vteérmem| W
kat kél arén yanénda; 1k g¢c¢ piyasasé, gelir dajeé
-ékardejeée riskler, be¢tencel bir yaklakemla defer
Kore ve Al manyadnén °nce¢l ¢] ¢nde kekillenen yap:
iczerinden karkélaktérmaleé olarak iTncelenmik; Tg¢
kamu sekto°rleri d¢gzeyinde wdndijeiditlepkitlier <iadte
yapay zeka teknolojilerinin yalnézca ekonomik
zaamad t opl umsal ref ah, sosyal adal et ve yo°net i K]
icstlendiji ortaya konul muktur

Anaht ar KalplamelZeka, Robot Teknolojisi, Yapay Zek
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B g Dat a n Bus ness: A aSnAsptpd mactatc oRhe VAreva

Muhammed ¢ajr&ehkald ¥ZVAR
IArtv n ¢or Fla c UnEtryge rade etry ,n g, Depart mefBg006D, Compl
ArtT¢nk ye

2ZArt v.n ¢ or uGr aldnu avteer sS cthyo, o | of Educh8 0 ®mMht,v De,part
Téerk ye

*Corresponrdnancda:gau tabkkesru @artv n. edu. tr

Abstract

This study aims to systematically examine the
businesses, focusing on the most commonly appl i
where big damalheEsban8hadtzbdnges encountered 1{n
Following the PRI SMA metrkodewegy.,araitcoteasl foomls

were selected from the Web of Science database.
used meneédodiatanbhignichagt a anal ytics (A6m8e&hinart i
|l earning tecandtqateiss t(i34add ten dlnygsiaspproaches (25.
most Tntensively employed in stratea@indi mahabeme
transfor matanodar (ke@oaest omer relationship manag
primary challenges Tdenti fi edansh |toread Isiytsd reamnsu r(e
complexity dueaentar datypwav®8ummedl ogi cadandomsftr astrr
barriers (31.5%). |In contrast, benefits of big
of studies mentioni nagnti ipa cveedrdé migs icompeu dltil tvye
findings suggest that althoughgbhhgzdatanhbl dal s
businesses face caonndsa ndaegrearbilael toebcshtnaicclaels T n rea
effectively.

Key w&fds:Data, Data Analytics, Digitalfization
Anal ysis
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Application of | mage Processing Methods I
G°ksu'™ r n

Tokat Gaz osmanpaka Un vers ty, Al muBoNestt on;
Product s, 60150, Tokat, Te¢rk ye

*Correspondnangdo:kasuut.hsorr en@gop. edu. tr
Abstract

Wood is a heterogeneous, compl ex materi al consi ¢
arrangamdave different shapes depending aomd t he
arrangements may change due to defects in the n
wood is to examine wood sections with a microscoc
today facahmdrad eadawrtaetre determination of the ce
al |l owsepainhal ysi s of <cel | satide cehvnad luoagtiec aw o opdr ogpuearltiite
from a piece of wood are identified using i mage
t hat enabl e t he adidgintviez ssti ioomn i ft oi Maageas set s wit}h
mi croscopic images in t heanmabnoad yszeecdt iwint,h tchoenyp uare
There are differandll gomptuh ey prreomaraens for this p
with variousi omamet hoedsj sincluding surface i mag:!
mi cCTo t omogrraanys coormpXit eri zed micro tomography. T
detect important wood anaawodahizcea.l G echahpleruecsa tstudcghe sa
are extracted from the i mage. Comparisons of co
agreement between the methods. There is high suc
r atamalgr eement with microscopic data.

Key wlomage anal ysi s, | mage processing, Morpholog
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Ac-Skens ng |l on Channels as Potent @&alndTher ap
Centr al Nervous System D seases

Z va Waker

Tok atz ® s manpakFaaclWn twerbsf Stéye,@a c e s \eopcaartt noennatl oSfc h@
anDent al 606880k hAtT] RKKYE

*Corr esponrdnanzdi :yaau. tchaokri r @gop. edu. tr

Abstract

Aciseénsing Ton channels (ASI Cs) amoenairdael yn eerxvpor
systems. ASI Cs act as pH sensors | eading to ne
prosensing channeil 3sdmaitt lave, vond ataldenpeeméadbal
bl ocked by amiloride. At |l east seA®8hCASIICasebhea:
identified Bndemter pleripoheomas system: ASI Cla, AS
ASI C4, ASle@s.i ngciidon channels play an {mportant
theirlnvémewt in various pathophysiological con
phar macol ogical targets in various pathophysi ol
system, such asndiiabedop atamédepaiemhy al nervous sy
epilepsy, stroke, migraine, anxdreattyh e rd enperuersoslioognt
di sorders. This review focuses on reocehé mdvanc
pl ayed by ASI Csgiiens drieflfaetreadndte optaptehiolIpplee v@lus sy st e
The role played by A&nhptsari maadlfdeirealt gpeattod otgh a
may represent promising drugs ar e anmsocdws sae d.r sl n
may also be considered as potenandéntprhalr menV o
system di seases.

Key wAcidéd:sensitive T on céaaaeretirsal Arcdrdwesdss ,s yPsetre
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Aspects regard ng the emp r <cal behav or of
4 . aOndndustry 5.0

C ortea EI dabeta M hael a

"1 Decembr e 19180 Fanc wifetryo mpu tedfrElAYd aereawd n g,
Deparbome@omput er Sc amBEltect,Fas®adatsTSOWY 0AIl ba | ul
Country Roman a

*Corresponrdnanmc: aouttheaar@uab . r o

Abstract

The starting point for the chofice of the theme

artificial Tntelligence t echamnodleoggayt,i vehircehs uhas . |
produanietiter optimization processes have allowe
capabilities offered by artificial intelligence,
the market. Industry 4ati édrs «fh ad lagatneabult aotete c tb iy it dg
producti on

The paper deals with the concept of I ndustry /
manufacturing, the Internet oafnbWilgi "Wag a( lamB) ysarst
a decisive role in reshaping industrial process
highlighting its i{mpact on production efficiency
Il ndustry 5.0 has emerged as aang®tnabltg ¢ daitetlye.adE
attempts to present an empirical paojdbet possbbl
i mpact onansnodcuisettrifeesss | ndustry 5.0 analyzes the

emphasizing the apadagtoabiiIniptry viemeanrike cfhancod omfi ca
advances.

An T mportant role in the development of the pape
to be t-babteod) oghi |l e I-maued.r yTtHe 0t fasn wiatlfuen from
to another raises suagwerralguduaensdbiascieds swlbihom .7 n t
This paper provides aanpbevrecrevpiteiwo nofo ft hlen dcuosnt creyp t4i.
the paradigm shift towards Industry 5.0. It emph
the context of evolving technologies, emphasizin

In order to highlight theabHsficstcoympbnent wefaset
simulate an empirical amidela,dvmedawysees tohe machwda mtcd
be observeantime recemdak&iigmresystem can intervene fro

Key wiomdsstry 4.0, Il ndustry 5.0, Cloud manufactu
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A=

T¢er kvéwer upa 0B @&ralj 1jék Pweel Ha rkcaalnaarléar é

kah n KARABURAW zé D¥LEK

Do - . Dr ., Karamanojlu Mehmetbey | n vers tes ,
Bl ¢angbk ar abul ut @QORICHEDC WD &ONHHA 0 4

2Karamanojlu Mehmetbey | n vers tes |, Sajl ék B |
Tezl Yéeéksek L sans Progr am@2RCIJD:.encb®CA4 7THbeh ze

*Corresponrtnansga:Haant almoul u¢ @mot ma |

¥zet
En t emel yakam hakké ol an sajl ék, genel ol ar ak
tekhis ve tedavinin ger-eklektirilmesi ol arak
fiziksel, zihinsel, duygakalgelkmaskosyadaésnekldan
s¢reci de sajléjén kapsaména girmektedir. Bu se
da tedavisi s¢reciyle késeétlanamayacak, bireyir
s¢reci lefdaidre eBtumeyktn oyl e sajl ék, sosyal devlet |
da reg¢le edil mesi gereken kamusal bir mal ol ar
DiJanadnyy, toplumlarén varl éeéjéné devam ettirebi | me
kal kénmékl &k de¢zeyi Tle sajléek arasénda ayr él ma
genelinde olduju gibi T¢rkiyakae Awrmupal Bihdlzinfelt
Kal kénma s¢reciyle birlikte toplumsal bekl ent{
dejikmesi ve teknolojik gelikmeler, sajleéek harc
sajl @&k pol i &hekramhaasreennéé ng eyraepkétli r mi Kkt 1 r . Yapél an r
-al é@ékmal aré bakl amék ve bu -alékmalarda sadece [
ve ekonomiye y¢ke de el e al @énméxkt ér .niTherycainhd esdeirl
bu sistdmli&riemri°cade sajl ék harcamal aréna y°n ve
sajl ek politikalaré ve harcamal aré karkél akteérm
Anahtar ISaljilm«l ro:l Tti kasé, Sajl ék Harcamaseée, Ka
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Gsnek O Gkdayma S$!' DLeam 2 ERV)] Z

L Tkat Gaz osmanpaka | n vers602ebsO0kBRakyge f Bal

STokat Gaz o0s maptpoackuak |Bra kveemes zviee 8@exFOlk ak |,
Téerk ye

*Yaz ek ma-mpaapzdagruén ees ol gom@g ma |

¥zet

f koterapi, bireylerin ruh sajléejéna y°nelik sorunl a
ntemi dir (APA, 2016). Stresli yakam ol aylaré, hast
ne séra dépreeygn bVepaniksyatrik rahatseéezl ékl areén t ¢
l'larda yapay zek© (YZ) teknolojilerinin gelikmesfiyl
-¢de artméktéer. YzZomérrimsSamnAalygulardiné meeyddsdreamd |
stekleyici imkanlar sunmaktadeéer.

tabanlé terap°tik uygulamalar, terapistleri destek
ren sanal terapistler ve chatbotlar «keklinde kull ar
presyon veapgnksiyehealgi ®$6r ynl ar én aynédnmai-epeticmbv é i «
rkendal ék geliktirme Tklevlieri ¢stlenmektedir. San
iftsel halg¢sinasyonl ar égeamzdletrma -p ot agres iiyke liir Tt &@mé rSkPeA
vranék-e terapi) programlaré, duygu d¢zenl eme bece
jal dil iTkleme yetenekl|l eri sayesihnadtes & zb iérke ybleelriirnt {fl
amada tespit edilebilmektedir. Bu teknolojiler, ki
rgul amak ve duygusal dayanékleléje artérmak T -1n

stamheénda robot terapisi de dikkat -ekmektedir. Yz
syal robotlar, bireylerin sosyal etkilekimlerini gg¢

maktadeér.

destekli sistemler, d¢k¢k maliyet, genik eri ki m,
nmaktadér. Ancak etkioknul@gwerdlai k awve éwemail agiaz lyioll i jai- m
san temasénén °neml i ol duju psikoterapil s¢re-1 e
lundurul mal @édéer. Sonu- olarak, YZénin psdtkertiemrhel ye
tirmektedir. Knsan terapistlerin yerini tarZanien al n
ri7J17 olduju de¢kenegl mektedir., Etik Tl kelere uygun
T kil ebilallre vgeet &€t knielsi Mbbekl enmektedi r. Bu derl eme,
rtékmal aré ve gelecekteki olasé do°n¢kemleri dejerle

ahtar Runhc Skaljdré:j &, Yapay Zeka, Psikoteraptl
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D j tal Pazarl ama S¢rec nde Sosyal Medy ar
kah n KARABUS&Ta TOKTAK
lIKaramanojlu Mehmetbey ! n vers tes , Sajl-ék B |

karabul ut @QOKRICINE@Q DD &rPONHHA 0 4

2Karamanojlu MehmetbByl |ml eersFalksl tesSajl s8&j !l ék

°Jrenc s , senaOBRKt@AEOV @y 42 0 X ¢ o m,

*Corresponrtnansga:Haant almoul u¢ @mot ma |

¥zet

Pazarl ama, hanehal ké, Tk ortakldféeveé tyamat onml u
ve dejiktirme faaliyetine TI1Tkkin s¢re-ler Dbet
gel eneksel yentemlere y¢re¢telen pazarl ama sg¢é¢rec
sonucunda evrKkimliekerge&nidad ae ditl meye bakl anmécktér
medyanén héezla ve b¢gy¢yerek yayeéel emé modern dg¢n)
kokten dejikmesine neden ol muktur. Gel eneksel
°l - ¢lebilir ve etkilexkimli olan dijital pazar!l
avantajé elde etmesini sajlaméktér. Dijital paz
pazarl amasé ol muktur. BT rneydiejriitnal tpolpal tuflourknilaarré nz
payl akmaséné, etkilekimde bulunmaséné ve {letfik
ol an sosyal medy a, kull anéceél mamad dladwajf @ndamnkioll e
kat él émeaneésjas bir medya te¢regder. 2025 yeéelée 1t
insanén sosaynad é medydukiihlsanl arén g¢nl ¢k ortalar
ge-irdikleri varsayémé alténda sosyal medya bir
marka bilinirlijinin artéreélmaseé, hredarft &iél myd
i-in sosyal medya vazge-ilmez bir kanal haline
gel eneksel peaezdrnlianmay ey imtiemdl masénén temelinde
ol -¢lebilir ve hedeflenebilir olmasé, kikiselle
anl ek strateji dejikikliklerine TzierVetmesgkil e
gel T ktirmede etkili ol masé gibi bir-ok neden ya
sajl ayecélarénén tanéteéelmasé bakta ol mak ¢zere
deferlendirme, sagdlnadkdi ufiamipgthtl ama-vk& sosya
s°z konusudur. Bu kapsamda, hiper kikisellexktiri
b¢eyéek veri ve yapay zeka entegrasyonu dijital
tréedini olukturmaktadér.

Anahtar ISaljilm«l erPlazarl| ama, Kamus al Ma |
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Hybrid Portfolio Opti nmin@Getniedn cUAIl g rkFu hams
Comparatyve Stud

Cemal ¥zt e¢rk

mukkal e UniversitanAldmaoubktyabf vEc@Ghomoemo miDep,
Te¢rkiye

*Corr es p o nedniamcde:naad toh@prau. edu. tr

Abstract

i s research evaluates +thlhesemotGemteit alc-Gaf) guwmssii n dn m:

alternative to traditional portfolio optimiz
BEqual Wei ght . The goalanef fticci emeatienvemeset ene b al
tegratrngemu-mbaklesgsueosnng fuzzy | ogic. We anal
e 3&alparcgpanpani es | isted in the Dow Jones I n

nuary 1, 20022002, 5 .t oT hMea racpht ilmi zati on process util
put dat aGA Tmoed eFuzZzmyecorporates genetic algorit

nerandroms sodetr ati on but includes a fuzzy infer
i s systemardetlamahti e®rsi §kcation using fuzzy ru
tness scor e. Thi s-obned chtoidv ea | d ptwismi fzant i onu | twih i

mbi nati ons which makes dtea iouronfsi mddAegng,d atth d cF
oduced the highesatnkdaphual sketaarm aofel B2 %bvely
mbi nati on produced the best Sharpe ratio at 1
Xi mum drawdown at 25% whil e attaining the hi
cei verkstthd uteizy score (0.85) which indicated i
nerated a l10%amatchievweidt h $H8%rpies k att isot roadt elg y C
nerated a 9% mepuooduwedha28fkarpekrati o of 0.8

rategy generated the minimum risk | evel of 12
udy demonstrates how evolutionary algorithms
ran@ging investme-wbricthambhehkhges -GAn pir®tess .t oF ubze
l uable instrument for i nvest orasnshuesc aau snea bilte géd
nagemenmntl | yesvheni markets remain uncl ear. Futu
thod performs underamnfdarryihreg marleest i gan i ttihen g
zzy rule systemsandolkuonttamesest heir flexibility

ywokFuW=zslzygi ¢, Genetic Al gorithm, Hybri d- Opt i mi
iteria Decision Making
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V rtual Real ty I nterSwodnteaare | fommefdamrc tofvekhley
Study

Al Yas "MAIKRA&E SCkKLLER

IS¢l eymanUmeweDr sgl ttyal Tr ansf or nhastp dogtr &Goyoer d nat
Tokat Gaz osmanpaka Un veTekadaty, Demplkryenent

*Corresponrdnanadl : akuatfhessr@s du. edu. tr

Abstract

Fear of flying (aerophobia) is a common type of
anxi etywnapahdance behaviors at the thought of t
significantly reduce a person's quality of I11{fe
plans. In recent paaerd, i nteeuametgali hm AWRjnnov
approach for this phobia. Virtual reakkpgribaecap
in a controlled environment, teaching them how t
met hod aims to gradually reduce fear by simul at
ailrplanandurkebéhce. The devel oped software s ¢
anxiety during a flight. The goal {is to reduce
exposure therapy. During the sofrtswardeo nare V23nD .oBd neenr
The models were transferred to Uniapad3Dui lwhewes
created. The build was then | oaded onto the Met
demographi c {artdhrematliigrhtf cAmmi ety SituaRéloamtse Sur \
Anxéetgan®eméral Flight Anxity Scale, were used.
dependent-t essatnspl ®r Tt he nonparametri cRamdku ntteesrtpar T
i mpl ement attddoyn Tosf arhgeoisng. All stages of the stu
daaetdhe final manuscript submission deadline.

Key whAedephobia, Virtual Reality, Exposure Ther a
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Emp r cal analys s aspects of susta nabl

C ortea E|l 3dabvot & Bludaal a

"1 Decembr e 19180 Fuanc wifetryo mpu tedfrElARbd aereamd n g,
Deparbome@obmput er Sc amBEltect,Wladbe MABK ® R,ouna na ,a
21 Decembr e 19180 Flnc uletrys otfy Eocipenpolan acBleQact reanscse s
Adm n «atnMat ke@o g 5AKI19&® Rounta na ,a

*Corresponrdnanmc: aouttheaar@uab . r o

Abstract

The emergence of the fourth {ndodtsi apprevat Loh:
manufacturing sector have ushered in a new era
operational efficiency, but also to enhance su:
provides an eonfpimdmcadgaieati ygfitss the benefits Tn
di mension in the Industry 4.0 paradigm.

By definition, Industry 4.0 is an infitiative the
anfduture techhbhodaea amahyascs, i{ndustrial |oT,
cl oud t eacnhdnnodiucsgtyr,i al r obotpihcyssitcaml crsegasttema t oy pearo
manufacturing systems tharakdrneg.ef ficient Tn tern
This paper presents an empirical analysis of mar
several currently available emerginmakiemdinoy oigé

The modeling contailns a amaan uafnaad tyusridsmay icshydsutsiet ns ywalkt
that communicates with the outside woanaisiureor de
security through Internet networks. The anal ysi s
reresentations obtained in real time, the occurr

t hat may occuramaornipnlge xa ntaonmupflaectteur i ng process.

Key wiomdsstry 4.0, Cloud Manufactur éng, I nternet
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FrofmansadStysoteénisc Supp&mbeddnad yinSuE
Or ented ERP Pl atfor ms

Adaio # ,Br ankkochal? ev ¢

lRochentsea flieucthen €F o giye paa,r DO @AY rCem,at a
2Roc heésitseo flteucthen €F o gte paa,r 1O EAB Y Cam,at a

*Corr esgpwtdudoarnagd:am. j oz c@ma | . r t . edu
Abstract

EnterPedcRl ae § ERPY stacrres s enh b feolnanagainmiognt egr ating
business operatiomp$atHowmsenrmr emastsi GREd with |
| eading to high i mplementamtdi mhtedstasdaptabhhi twnl
medisiinzed ef SMEBHEéskeasl | @megoensp o ubnyd klda ofe mbe dd e d
anal wctalpadli | Tties, which restrictefflRetpoeenteicasl
support tool s.

This study peaedeweélsopmendesi ga | T ght weight, mod.u
descridpaignesfi ediacntail vdel T evsittlhyiceo me e r a tmio o nd4 le s
Projects, Employees, BmphogereoPpymEaitlsoraehspeéee
the system emphasi zesembdainahéeyppi sy o0b dséef v
reai me T

{ nsights without the need
| ¥

or external b
flexi oymaddpadl abi u i

f
ty, making it s table for a
The system was developed using reaanwaleirdaati eochal
through {tendsévefeedbbol. Results demonstrate
ERP workflows enhances operational-matkiamsgparenc
i mprovedueVageiaBht gseaosmthr &prua cetsi a méfwarRIB e s T gn
thaedefihaéytics as an integral component of bu
pat hway for SMEs-dtrd vieenc d-mel amepe odatys e s .

Key wBRRsSystems, Bushandedi AmaEyt é¢Rpt vV SmabDé Ohsho
Maki ng
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A B bl ometr ¢ Analys s of Publ cat ons on
Med Eddcat on

Mustafal!KAKIEBay 2'¢KLLER

INecmett n Er bRakcawl tUn ovfe re zzayh at Keed aerktorid rut Heefa |
Heal tMacmagednzWBEQnyar k ye
Tokat Gaz Os m&mE andf &4 ASlcs ve@De@atr y Meypt h60DO6§ Y,
TokBdgrnk ye

*Corr espornednanmk:aa uetshczerr bakan. edu. tr

Abstract

Virtual reality (VR) technol ofgyeoflfearsnimegiemti sanmder
resembllief e emafilt uati ons. I n filel dasndsiuchcak scamamiyossuy
experient aaimpeaves ngnowl edge retention. Dhisedtechn
education, encourages |l earning without the fear of m
This study aims to analyze viihg usaadi eretall ity I(IVIREr a teurh
education through a bibliTometric approach. aky {denti
countries, the studychighédmgbabort htei onmi metrwsreks. The
the Tntellectual structure of t haenpfoit@indi apr dwitdireg dil
For the research, 6816 publications were retrieved f
anaxclusion criteria, 4377 publications were analyze
The Tncluded publications were published in a total
15.8%. 29% of the publications were produced through °
citations per publication is 22.39. The most prolif’
followed by the Jourhignsof gbongiath@id hEdooastticornvent i one
(100). Publications from the top 10 most prolific jo
three most Tnfluential authors T manBh¥BfiE28) arEh&ong
authors in the field have produced n7t% nosfi vteh el ntsottiatlu tpi
field Ts the University of Toronto @2@&)vafol Uniweer &
(209). The top 10 institutions {.Thtehenofsitelcd t@®adc oviom tk
on this topic is |ssandeeg efti dadlgiht(y2 OMesd)i,c afl F eSa tmurl east |
Effective Learning: wA, BEMEcIBysyemamaci Raelviye analyzed
contributfiiomes! fotf y hingdi cal simulations to effective |
under whichbasédaumatdi oal education 1 ss nsouscth eafsf efcd & d/te
provision, repeated practice, integration into the ¢
|l earning strategies, reflection of clinical varfiatio
expee$enclearly def ianstd mudartiiomg vaadtiaddmes, When analy
the years, early studies fanidaparoscopptcskbBubkthmaas:t
with the structural validity -20010psy dtamorteosre ag e&rhf of rom
integrating VR simulati onandenmoon smerdaitcianlg etdhuacnagt di uocna tciu
relfability of these applications. Fromsedhtheto 201
contribution of VR to |learning outcomes waandempiri
'"performance’ . I'n recent year s, t hemes asndcalt T @t augr
experience amtdhee enmelrtgieldayered effects ofangRace¢edlheol o
have started to be explored.

Key wwirdsual realfity, healthcareTenammagleongings medi cal

35


mailto:mkafes@erbakan.edu.tr

(I I nternat ankdnhnf @amat Saen eheecehnol og e
Congi( é N RPEOQBUdapest /IMAuNZ 220 35

A Rev ew of Stud es on D g tal Med &ase bDhe
2012024

Edanur 'AéARar AKSOY

IMaster's Student of Tokat Gaz osmanpaka Un ver
Postgraduate Educat on, Department of Pr mary E
Tokat, Turkey

2Assoc. Prof . Dr., Tokat Gaz osmanpaka Un vers t
Educa6t025n0,, Tokat, Turkey

*Corresporedgnangdanuhyr553 @gma | . com

Abstract

This study is structured based on a dam&loddnt an

on digital media in the preschool period iTn Tur
the keywords afmdiipgietsazlhomédipaed i odo T n online dat
Thesis Center of the Council of Hingdher NBdi oatail
Academi caMNerfworrrkati on Center (ULAKBIM). A total
research, consisting of 46 articles, 35 master'
an2l specialist theseasccaml@uboi stwvbetdchnwd@uekbdbphn T
evaluated based on criterdg tdhed efr Sitiinckeyd Pev iteve FRc
Media. o The collected data were analyzed using
of the study, Tt was found that the highest num
(f=h®)pst of them were in the format of journa
majority of the studies were conduahe@&mdplusyedy a
convenience sampling methods (f=28)st uMbireesovwer e
mainly pasaedhis| ¢1f eaBnGlcfad 3e0s) ,were the most frequen
tools (f=45). The most commonly used scal e was
the findings, Tt is suggested that future stud
examheeetfects of digital media use in the pres

anmi xreelt hod areesnirgincsh, studies with diversified da
isecommended t-andkikethagrfeamiiingy ervention progr am:

use, evaluate the effectiveness ariddtehnetsief yp rroeggria
di fferences by conducting research in varfious r.
Key wBrelschool period, Document analysis, Diglit:
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Exami Banlgy ChHidludhade dcnhaentdd@t es 6 Experiences
Artificial Il ntelligence Tools to Create

OQluzchpnketekel € - €mmé ¢ a

ITkat Gazi os manfpacalEtdyn ¢ aDecirpsanr ttynent of BOR&mAry Ed
TokBgr ki ye

2T&wat Gazi os manfpackmlEtdym ¢ alecirpsanr ttyment of E@602&0j onal
TokBgr ki ye

2TokGazi osmanpaikac wiEtdwecral & pognr,t ment of E@602&0j onal
TokBdgr ki ye

*Cor r es p o nedniamodgg:uazuctamorci g@gop. edu. tr

Abstract

Di gi t ad asgeadmel earni ng is becoming increaandigly ¢
artificial intelligence (Al) tools ardamenrde acc
teaching, Al tools faciliathelhgaghegcdeéeagiitah gfamef
aged®. 3Using generative Al tool apndcas&si suchcrasa
game mechanics, dengiogln inmgg cama rbaec t aearma,fnfpd d tsihweal vys.
Despite itnhgeiavagirioai | i t vy, reseaechi cemaieashéei mi
anidnteract with these Al technol ogies during th
within early childhood education context-s. Thi s
service early childhood tegctér ¢ oioh sdeVelgapil ng a
approach was selected to allow detail eadndexpl or

perceptions. The 9acyg e dispgarmaisc ei ntcelaucdheedr sl 0f rom t h
Education program at Tokat GCuaeri wisactra npaaah dJnd ver

digital game devel opment activities wusing Al t
cour ag.a vas col | exttredctwiraeda f cewms group inter\
t heresearcher s. Two sessions refcofdeds apwdaopciin

analyzed through c omnssteernvti caen atleyascihsesr sh spi ecaimadip lvgexd pA
di fficuldt to use,onfeambicpgngf ii @mantowhesseiltfat i on.

classroom experiences significantly i mpndved tF
ent husi asm. Participanssppcerptoad edi gintjeolyi g@ mda h
emphasizing that <creating tangible educational

teaching profession. Moreoveed e¢degobpntedytishil |
such asns plroibh g, anal ysi s, col bhakaor dtiicwd It eha rrk
Ul ti matedegrvithe peachers expressed strong intent
teaching practices, recogni zirng ht eenvigeod memt a lf ic
Al pdheaner ati on ilnaddrmmer ss.ndlehes cfore t laasoinmpas eadance
di gital game devel opment activities within tea
significantly eahmplevdaegadigdalalsHKiiltles,ace/f fectivel
meet the amdlovfi cgondempor ary educational setting

Key wBadlsy Chil dhood Education, Artificial I nt el
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i retken Yapay Zek©nén EjJ t mde Kull anél mas

Kbrah m Ehes ¥NER
Tokat Gaz osmanpaka | n 660860t efoka€] T¢mkF

*Corresponrgdnandbiraaunt ho.roner @gop. edu. tr

¥zet

Bu araktérmanén amacé, ¢retken yapay zek© ve eji
anal i y°ntemiyle Tncelenmesidir. Yapay zek©Onén
kull anécélara bireyselYaexgayriembkvarhegapel amamal
yapélan -al ékmalar vyapay zek© teknol ojainkdder i ni n
kull anél maséna neden ol muktur. Yapay sinir ajlar
yapay zejkiol ereikmion obi reysel kullanéména ol anak s
beraberinde getirmiktir. Bu gelikmelerle birlik
°frencilerin farklé °jrenme sgeélirtinklehéeyhpagn
ara-|larén sayeélarénda arték meydana gel miktir. |
alanlarda orijinal T{-erikler sunmaktadér. |!retKk:
arakt ér madnmw émlamudkat ukk ve arakteérmacél ar tarafeénd
Araktérma y°ntemi olarak bibliyometrik analiz ki
alanl arda yapélan arakt ér mal ar,ény ayyaéyné ny aypééllea n kdue
alanlardaki ejilimleri ortaya koymayé ve vyapeéel a
'retken yapay zek© ve ejitim alanénda yapeéel an
taraféndan teddish pedinll en \ae afs@&r lalr@akt &r mal ar én ye
Web of Science (WoS) veri tabané kullanél mékt ér
Artificial Intelliegence (!retken YapakuPZemhO@FEbav
inceleme yapéel méktér. Arakteérma sonucuna g°re 13
bakl adejé, araktérmalarda 4671 yazarén yer al deéj
3818 anahtar kerhdues ry.erYaaplédégné agrearkgthentdmébamani en
Technologies ve Educat lamalf é6Scd%emglemedketregri. | elEji intdiem
zeko©nén kullanél masé ¢zerine yapeélan arakteér mal
edilen sonu-lara g°re farkleé derslere y°nelfk

mat er y aalrltearciani@mad ¢/ alple |l aaln - al ékmal aréen yaygénl aka
Anahtar Kelimeler: |!Bietlkieywomapayk Zak®, 1 £] 1t T m,
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¥mer Fard’k Nas p

Tokat Gaz osmanipgk & alkig 1@ &ishd, it le sy e

*Sor umlemaYameanrf aruk. nas p@gop.edu. tr

¥zet
yabet, kal p hastaléejé ve inme g¢negmpedrde yay
| exmada bu hastaleéeklar T-in T-Tn risk tahminfi
maktadéer. Geliktirilen model {le gradient
manl & yapay sinfir ajélar ermméem aw&mrstekj | dojer ubi
uml anabi |l irl Tk hedeflenmiktir. Veri °n T«klen
ni k parametredlesi (ylan agsancdanad el Beomded &1 enyg
i veriler medyan dejerl er| é otta mamloadd mék ty@rn.t
| l aktérélarak model ejitimi T-Tn uygun ha
k °nem sékakammapkeegyaphyi bénto ajl aréneén
t ini bi arada kullanmaktadér. Model pe

k

s

I

s

uracy), kesinli k \ersektorsimet)r, i kdlueyrair | ked lelka n(ér
ul i
|

)

1

a

=]
c

r
:

amaal ({dradsison) sonu-1I| ar é, model in genell er
ikle birinci basamak sajlék hizmetlerinde,

— oD/ o T o< n —C

|
irlemmesi leetkfi Il mik °nlem stratejileri gelli
nik karar destek aracé olarak tasarl anméxt ér
t parametrelerini girer ekbiann@enkdtae driirs k ¢tad hemim
eniminin k1 infk uygul amal ardaki potansiyel
n
I
I

o)

aklardan gelen tébbi verilerin entegrasyon

iktiril mesi konulasésdammetadéetoj Gkl &d¢ e k trek i
a hastalék t¢gregnegn ve daha genik hasta popel

N —< = »n —¢

ahtar HWealkiimel &jrenmesi, XGBoost, Hastal ék Tah
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| nsur Tech: Transform ng the I nsuranceanldndust
D g tal Adaptat on

Av | n Mer'an Al kan

Tokat Gaz os mahwralsal Uma oelrtsy Bafn kd pign s werda nScce ,e n6c0eQ,
TokBdgrnk ye

*Corresponrgdgnanadgy:launt@mgoerpc ad u. tr

Abstract

Il nsur Tech represents the Tntegration of technolo
sector through 1§ nnanditgivtealb uasp pnleiscsatmoodnesl.s Thi s
i mpacts of InsurTech on the fTam$dut ameeposeéeenoi al an
l nsur Tech applications |l everage advanced technce
| earning, blockchaihmhebligtdanat aahl yhioags (1 o0T)
efficiency, 1 mpr oaredpcdsnianee rr { esxkp emmaineangceement . Par
claims management, anmldst wi buti@gnprhaaneés, has s
traditional structures of the insurance industry
The study evaluates iTnternational case studies t
insuranceapaddrysseens emerging regul atory challen
opportamahsteasc|l es faced by InsurTech initiatives
recommendations tailored to the national context
I n conclusion, the positive contributions of 1In
secdmdts sustainability are highlighted, emphasfi
a critical competitive advantage for Tnsurance
p

|

articul arly &otdeucsh monl aeigudlatddaipt ati on processe:
industry's future.

Keywolrndssur Tech, I nsurance Innovation, Digital Tr.
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B ngXl- KI RMomtaen t h Y©° ntaenmlr h b a €Y &je@&5 meé K
EvapotranKpd(r&FkEIon HAS$S gpIr a tTaaa 304 faas[Ed jeekl € mé n
Et k s

KadY¢r é,Nur cveemn eV Kk e

Tok@atz o0s mann pvaekrBs ytosM st emd6 31 T@kat, Terk ye
2TokGatz o s mann pvaekBs ytosM sl emd6 1 0Gkat, Terk ye

*Corr esgpwindoarmie:nevsenur can@gma | . com

Abstract

K¢r eesseelgmpan,, mg zddy & n &krmd 108 Wa jku [-teivkrteeshed i bielf deak ,

farkl & cojrafi beklogeolnd rkd ey tek dedkieotrl llolg Tdk@snydd ni g°st e
yaré kurak Tklim kukajénda konumlanmék ol masé ne
bel gelerinde kurakl ek olgusunu daha yojun bir «xe
yaj éx mi ktarl arénén yeteéséuvl @€f €] éve tsau énksaaylna
s¢rderletljeibitlardit eden ciddi bir baské unsuru ol
kurakl ek aamedatl { akt ér-BYangxtr ¥appkrasyon Kndekstl

ger-eklektirilmiktir. Kuraklek analizinde Bingo°l
kesimlerinde yer almaséyla hidrol é&j ialnanat @dams alt
faaliyetlerin be¢gyek °1-¢de T klim kokullaréna baj
gerekl i edfalnedikl (ymajvek, r¢zg©r heéezé, makgrmsin ve
veil meimMevMet eocGehdid¢er( WEM)ar afiénlde®&ininigenl Met eor o
Kstasyonuodéndan tbmbaplamaméndari hSPEA- duyul an
Monteith vy°ntemi {le tahmin edilmicktir. SPEI |

Genel |l extliagilstiikk L(oGL OG) daj él @ ma nad | yea jséékn &irll e bkie
t¢eketimi farklaréna en uygun teorik olasélék da

parametrelerinin hesaplanmasénda | se-momoenetnitdrer ,
yontemleri kullanéédlnéa«rnier (3 Fab&k &p e ditpovtd°d?3 ay
analizlerde, en uygun dajéléem bi-imlerinin -ofjun
dajéléemlaré olduju tespit edilmiktir. Bu durum,
tahminlerinieoggwleaifmdkt a] Vel bu te¢r analizlerde
ol dujunu ort ayae kiobyetregkBti aadg@GIEOMIBIL O@ aj 6|l ama sé @d a
ge-1 wleered @9 &t er mektdaganaP BMymap &lua raskr a&lki dhkeem |
zamah-ehiemisne - tleeali&ksél ek daj él eménén sonu-1Ilar ¢
bulunduju sonucuna ul akeél méxkt ér. Ayr éca, par ame:
analiz sonu-laréné °nemli ©°l-¢de etkilemektedir
risklerinin belirlenmesine katkée sajlamakta ve
bilimsel bir temel olukturmaktader

Kewor dar aBPEkenmaont €9 n heENGL OG
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The B6Il &mart C ty Theor es n Enhanc ng Tr

Veana S'yAlagenttArdatabBerv sh

!Polytechn ¢ UnFavcewlfst ytiyf of mat PeamaTdamemdl gy ,EIl ect
Tel ecommuhbf mré&hhamsa

2Pol ytechn ¢ UnFavcewlfst ytryf of madt PamaTaaemd| e@dgyd,EIl ect
Tel ecommuf malihamsa

SPol ytechn ¢ UnFavcewlfst ytryf of madt DamaTdaemd| e@dd,EIl ect
Tel ecommuf matlihamsa

*Corresponrdanvgs:y@uat hcerdu. al
Abstract

Urban traffic congestion poses growiawmgpdudHdlcl eng

healt h, parti cuwlniard yciithi ersapliidk e TEixrpanahasTehdi s pa
l'iterature review of smart city framewor ks, n é
Transportati on-dSy svteenmsu rdlilaTh89sym td radlfedl U sct ecioma brlod , ur |
mobility theory as applied to traffic manageme
highlights howmpheve ftramdwar led§ fi ci emaoygeduoeegr a
emi ssions. The paper context uaamnsdceasy et, h evmaa ktelde dryi
car dependency, Il i mhdiedi ng aaisi tpal It erin@an i viets, di s

interventions such asg iamkaptriav e a scidmgmoagir tadainamgod f, e
bus rapi®8RT)yanThe €eéudy concludes that while te:q
wi th susdrai @dhbpdliitogi es to transform Tiranads tr at
prioritizing data coll ectiaontdrvaina ilto B,iagdleap Ina@yii g
Al for predictive traffic controdanguhlaild eancgeeesp tsaul
are noted. A phased approachaasithagr tti hnrgo wgidts fe d/si ndaer nt
pl anangdgpported by citizen engagement i s propose
strategy | evyertaegc hnego dldomydi retisnaibtl e mobi |l ity principl
a smart eanmocrlee aenfefri,ci ent ur ban transport net wor Kk

KeywoAldsTr §ffic Management, Intelligent Transpor:
Sustainable Urban Mobility, Traffic Flow Optimiz
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Analys s of the Effects of Chem cal Appl cat
Us ng the Dec s on Tree Met hod

Osman Nur¥ D ¥cearhado] ar

Tokat Gaz osmahlhpaklat WnofveAgr toyuyl tur e, Depart men:
Terk ye
Tokat Gaz osmanpaka Un vers ty, Faculty of Agr
60100, Tokat, Te¢rk ye

*Corr esponrdnanddo:gaautdh cdre m@gma | . com

Abstract

In this study, the effects of different chemical
fruit welghtanpfHDuiwterei 2eal TMA-eqduaseé d gACHAMDt {( Chf
Detection) decision tree analysis. The results
firmness (Il mprovement = 0.044). Among tt hweigrmdup
emerged as the second most | maprma.t0a5n8t) .v alrni agbrloeu p(sl
weitgH ess than or equal to 6.315 g, the third sep
threshold iTdentified at 21.04 mm. | n groups wit
di stinguishing variabtal whthshobd &ddedwoirf Bmadiph &
with fruit firmness greater than 74.35 N, separ a
value as a determining factor. Notably, phe effe
greater than 3.485. The results demonstrated tha
in fruit quality parameters. Speci ahidadviyer tthreui
whereas amaVABAAL applications were more promine:!
firmnrewesi ght. This study highlights that the eff
agricultural production can be thoroughly assess

Key w6HABD, Fruit Quality, Chemical Application:
T MA
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An ntegrat on of the mul t -crc htoerc eanddeesat gsw oo ns
b asZNumbser

Rédvanlkavuhnammed Y | der

!Gumushane Dep aretrmmernty,of S@OtlveHnmrabBeg kTger ng,
2Er zurum Techn cal Un ver 25180 zigpar, t Memtk ofe

*Corresponrndandaita wt hdoocmen@g ma |

Abstract

Best Worst Methaodc(BWNEFT & eqdidMudeici si oanldéaki ng
uncertain decision processes. Classical BWM det
andorst criteri-ahdhcpabetst meuiad pl MCBWM) s a ne

)

devel oped by addressing various reasons such as

knowl edge, ambiguity in IinguiMstisest-eludhEgdelee c
parameters (-patamdt dforwdlagdsi se Bosmpartempared
numbensmbé&rs have more ability to describe huma

ZZMCBWM met hod that s a strommbéns eghtas i oompdr MC
is presented to skowfthdhesppopiosedasgreatkd chgover
techniques. This approach provides a nlewfeersp

probl ems.

Key woZndusmber sMC BWMNMMCBWM, Decision making.
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Startup Ventures n the lam@utaneeP8esperct |

S bel ¥ MEZ CANGK

Tokat Gaz os mahpralkkal Uma owelrtsy togf, Appl edn3c ence

Il nsurandeyr kTglat ,
*Correspondmagl :aet hot mez @gop. edu. tr

Abstract

The concept of a startup s def ned as an n t at ve
pr mar |y througlanihge wuasl plfatfechm®!| o§tyartups n the
Il nsur Techantdbayunest, only restructure nsurance sector
of fer t-babadleghut ons to the challenges faced by tr a
the future of the ndustry.

The insurance sector has been reluctant to Tnnovate
regul anidbesprofitability of existing companies. Howeyv
in recent years has compel | edanhhaes Tennsaubrlaendcaehdiiren detnbetr rgye ni
of startup ventures in the sector. This study discuss
the insuramtlbei bdoneftys ctthoery bring to the se

Since 2012, startup ventures In the insurance sector
technologies such as artificial Tntelligence, big dat
mobil e appdhaatbioossto make i nsumadcst-pmprcessesCmmpar e
traditional {nsurance companiamsust-bmbendltyarsapasat iodds
ifncreasing competition in the market.

While InsurTech startups bring major innovations to t
first 1 sarmlkegguallatbiaornrsi ers. While I nsurTech startups ge
by using innovative technologies, current regulation
Second, trust Ts very 1| rhporftaacnt tfhaart tnheew igresnuerraarn d eo ns el
we-khown as traditional T nsurfaorcec ocrosmpnaenrisest omakewse liar
companies. Third, Tt becomes even more difficult for
moves of traditional T nsurance companies.

In the coming years, startup ventures in the insuranc
advancements. The first oifbatsteas @ ud roenmg {iosn ,a rwthii fcihe it sl 1
to simplifyescl| adentse cptr otreasd, Baeadoesarsgnapnpucarlt ovpaerriaotuiso n
functions. Secondly, the Internet of Things &floorT) ena
example, the use of telematics devices in vehicle Tns
aréa microinsurance products, which have significant
i nsurancienctoanel dwmdi vi dpurad nsi utmh roofufgenr iIn@gve. Anot her emer
ifnsurance, which ai msnstuoc acdelei weorl ut ibeagr atFor T nstance
during the purchase of a travelgehekatibos ¢tosstdecbdm
the area off oxwsteal A asiulriatnc e t(@rfeemt ies uda@anaeledp Msnopew
prodarsiusst ai nabl e business models becoming Tncreasingl
I nsurTech startups play a crucial role in helping the
continued success s expected to be more sustainabl e
companies rat hrearnidfharheyordped 8 vteir® © uisn moneat i ons.

Keywolrmdssur ance, I nsurTech, Digitalization, Artificial
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Us ng nf ormat on taodmal pygyngnf celnhdurcese
Anar HurhpfavVosal a Hummat ova

'Azerbaijan Univeaemn€bhgtobcAiohitectur e

WataemAlmel i orati on Scientific Research

Baku, Azerbaijan

*Correspondnanadn:aaru.thhuommmaet ov @azm u. edu. az

Abstract

It is necessary-tteog ms Wmmar iczod |teltd eldomgri ng t he i
angirocess analysi s, prepar earagrtohve odree tciecrathanidmo dcedl n, ¢
foreclansttshi s regard, the | mpor tammtdvramlite gefs thmafver

o)

investigated for the article discusses the effec
programs (Excel, Math CAD, Auto CAD) wused to sol
are reSdielctdkidangpessetsisomeanntrdeacfi atmiaé i lon condi ti on wer
GI'S pr&Agrdamgri bution cur vkE0 @acmcssotisdtt rilusatyiecdy | f carn at
the wvariation indicatedrt hleb adsyendermdad s tnhadt i I[daaw wafs 3 |
conducting using thesc&ixlcesamplreadlsbhoat & ¢ reiodratshes
| aboratory anal ysis dDautral ncgo vtehrei nign vdei sftfiegraetnito ny eoaf
hypot hesis of the homogeneity ofGrahdssmmphedwa s
suspicious™ values weThkre exa@fl uel®ed ¢ oo meltatei orne pa
hydrocarbons were obtmdpimyeid i nmimtrhre fiomt ®mrydrd las es f
i mmx u,x f or Thphpludr i nemwt @ nfdor dr yilwpoesi due

My .Fhe study of the results obtained on the corr

chl orine, hydrocarbonat e, sul fate, agtadndawaet,er
hydr ocar bonaantidn vies swd aykhcgo rnraeilna tgeoda.l of regressi on
mo daendglt udy the rel ati obwrhiimpg bteheveethu drya,r i medd €161 € me
andn the | aboratory were compared with data obt
studyiamipl saat |l obj eckFer @cmpardamidli g amadl ysnage proc
study of satellite T mages was mainly carried ou

wi tAmcMap 10.3 was used to carry out the research

Key wknfiermation Technology, Application Softwar
Distribution Function.
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Aut omation of Transi't Decl arations in I nter
I ntelligence: BARBOT System

Recep MAkyYwmader $ahBnndaesrl asnhahi nasl an

IBar san GI| obal nfLoorgmasttii ckn &edcsh/n ofldd oywyanrey
2Mal tepe University, 3De8baErttamedrutl ,o fT ulrrkfegr mat
SMudanya University, DeparltéretroBurod a ,Comwpruk ey |

*Cor r es p o nednianrde:cacupt@mekny ann . c

Abstract

I n international road transpobdegalfl yyoodmp | iparetp
declarations is of <critical i mportance for the
5th Version, whi ch wil | be put into effect thr
obligation has elaedn eixptorddudedn,f owhi ch has made
ti-mensuarvichpgen to error risk. As a solution to t

intel-buppoctamad i ant system has been devel oped.
Character Recogamndntoel) | itgeecnhtn od rorgosr correction a
structure that autameady acpd | iymafn@mmdet otohret rlaodaed d o c

created by wusers, da&n abrcetast eesr rtohres ,d eccolrarreacttiso nt hveint
devel oped system, it works in integration with
services in 23 abuWrapesamtsotther dee,| aela¢evams coun
authorities electronical-$yppoMitted tdholsutairotni,f iwh i
currentloynghonamual pr @aaehs 1€ ni £ e s mh o muagpspe rorveerd, c
transit decl arations are produced. BARBOTG6s mod
alone but is flexible enough armafifntcea garl a tceu swiotns
in Europe. In this study, the archit eanthree of t
transformational effects it creates in foreign
Key wAiPdwered Automati on, BARBOT, Transit Decl a
Knowl edge Management
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Analys s of Pat ent Feedbackan@dmp IcntMordedt nw

w th -Mof mat Suw@poktsh Language Process

[evi K BSddaegka G¢ler

'Atelmnmnver s ty, Faculty of Health Sc ences, Depsz:

2S¢l eyman Dem r el Un vers ty, | sparta Health Ser
Servarides hn ques, 32000, |l spart a, Teéer k
*Corresponrdnanbdu:laudtttheovrf k@gma | . com
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Abstract

ortant markers that [ nsmpihaepaberenered f@appoango
ient experience, @ualaifgfatthealt Ataheughbr pat
ceptive analysis, the abahmahecael md pelxlts,dadrml
canneddopéapess a major analyt Hcnatle maiidfiedecul t y.
suming, manual processi ng oofmastu cdhatmassestisv d,i min
t it uttiyontsd exeapragedtti otnanbelley T nt el |l { gence. This
0, an | ntkasaed | area IRy SSthsl dety otoh e snee apnrto btloe s . Fo c U
the Turkish | anguage, aBdut omiaascaf Pamewdrfler s
l yzing written patient comment sand thaelrietby s
rovement teams. Beginning wit hnaflrlde xsitbrluec tduartead
mats | rmmBEudehginG@3%wd dpirtoicessing text from PDF
efit of this data acquisition z

compati bility

l s, which { rmmkledeé i mepitc amadglsisg Currently, t
cthiasmar mppr ommaho ntsol srtaepnitdllyy rank emotions as
ral by wutilizing a specialized Turkish dict
eptual frameworkathbthe shewsnithogy rmadalre m gt
i mentanaceé ¢ asi an pl acehol der for continuous r
chl et Allocation (LDA) for topic anmokiey i ng,
ussion topics from the feedback data. One of
ractive user interface is how si mpdmdbi & conv
alizations. Userspeahfmemy s stcioy ®tse depd rtwmeém
ributions, tr ackarsfadinntdi noefntte nc hdal nsgceuss soevde rs utbij nee
ing keywords. -yyath {heguamcyumroamias ys Ns,

rrence netwodkcovmpambhizaei anal ysis modul e t
back -byhset aldi el p to T mprove the analysfis
l ected visualiaatépar tffomrg odsfdiisnteanscteudySent i n
ove healthcare organizations capacity to gr
i ce demngkelnepmdret mora@riivfeor ded] sd@tna by aut om:
nsights from various patareahsts efsesd chbga cpka tsi ceunrtc e
tool supports applied NLP in health inform
ure of ongoing qualvVoycémpfovkemepatmenivated
wdrad § :.e n't feedback, Sentermenti vanahnpasiysi s NIt |
anizations
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Ot zm Spektr WOhabBo Zwklukjlmr da Gyrus Precent
Postcentral s6 n Vol ¢metr k Kncel e

Ahmet Tur aln WRHAN | RMAXKe dSA FGMAIE ¥4 ma *K¥ KC!

Tokat Gaz osmanmpawa a] Mewd resk TYejskaste k oTkeur lku y e
Tokat Gaz osmanipeegpKk aF gkmpditeems ®Beab | m Dal &, To
*Tokat Gaz os majlpeapK aF glkiydukersee tEErsgen Ruh Sajl éjé H
Tokat, Te¢rk ye
“Tokat Gaz os maflpeapK aF gRgdyelds®jt edfAnab | m Dal é,

*Sor umlemayadhznaert t ur an. urhan@gop.edu. tr

¥zet

Otizm Spektrum Bozukluju (OSB), erken gelikimse
devam eden; sosyal Tletikimve etkilekimde kal éc
alanlaréyla karakteri n&l e@¥BenpmPmegemdkd mseé o
yapésal ve iTklevsel dej i ki k| {x9Bo6rrel ny onho tao ra bfi d nrkeski

mer kezi olan gyrus precentralis Tle duyul areén
hacirimhe etki edip etmedijini sajléklé kontrol g
tal ekmamékata, Gazi osmanpaka !niversitesi Sajl ék
bakvuran ve OSB tanésé koyulan 33 -ocujun beyir
Kontrol grubu ol arak bak ajrésé nedenilylkd eMB 3- ¢
-ocujun go°re¢nteleri analiz edfi lacii .msted!l awnmd m&d erre
MR g°r¢nt el erhnfevecrmisi zwek!l egbanl @ vol Brain (v
kull aneldée. Kstatistiksel analiz T-in IBM SPSS ¢
-ocuklarén gyrus postcentralis baatmbetkade ehhpt
bir arték (p < 0,05) oldujunu, gyrus precentralf
ol madéjéene (p > 0,05) g°sterdi. ¢aléekmamez, OSBH6
daha bel Teatgikinl ereckiijlidrel g°stermiktir.

Anaht ar 10l izme Ise@zevkktIruijmu ,boHaci m,GyGryu s sp @stecemrt a lall

50


mailto:ahmetturan.urhan@gop.edu.tr

[ I nternat ankdnf ®amat Saen eheechnol og e
Congi( é N RPEOQBUdapest /IMAuNZ 220 35

Class bSogBeétr mBaser hRrur SugRlates w th Mach
Learn ng Techn ques

Sevfoenugzndem?’Ad &tlle -
IEr c Uyne v eGrsa dsyath @bt amAp plScedk bepar 6 fment
I ndugnhg aker ng, T3BR3QPe Kayser ,
2Kay sSairgFaarc tl mmRye s e am@ehv e | opemeth@ O K8y sTegr k, y e

*Corr esgpwtddoarnogn:ur . ozdem r @kayser seker.co

Abstract
Sugar beet, wh ch s the raw mater adnadnfdutshhe sadg
sect magy s plelcdmsb tseu g ehre y o dsuwcgeaarc t eorseu p pfl drdbeesv er a g e,
fopdhar maaeswlveesercd mrdsis b mp aahrcegisroyusthgtdoedauac £t s
w thout comprom s ng eff ¢ ency n orderantdo m n
strengthen the r compet t veness n the gl obal n
Theudgeaert dee¢ erant heed b hheagr pe s teoxdp | & asoead ocons ug ar
beets w th a sugar comt emt cofngl 0% skeyd means sa. clelrtthao
w th the same sugar rat o cannot obta n the sam
parameters (potass ulknc oot enntt,r osgoech wno nad cemtt g n te,t ¢
the f aofr medwem t eprr grlaetsd hper o d U dbexyr e s t a midheed & dan e w
payment whodaklu ggeergttapat gneereeeabuat demr ot bentt eorfest s
t hseu gcaormpan es.
| b hs tsudoyr, deard o pnto rrae a Ip rs tenocd fg dsru ghaereap r oo dig & soend
t he psuogéarivead cric laulgleas p at @ mef wedgaxrevtatsr t ®de st abl shed
|l hhe establ shment of the model |, superv sed mach
were created us ng real data fraommplrbdeceuwugalagact
was nmafdipa-per oceappmagx f mitygkeaundladbht awemrdalv déd d
d fferemghal actslipes 0ad wt@ ha s snbleatswlaelm0Qft hseu heere t s
del v & hfeadc titdorons,e hhe g lye @atve tt @ kt ebnhlesctl awshs tlheons @ h e
| owgs &l ty were taken to the 10th cl ass. Al s o,
S x d fferent superv sed mach ne I|-Neaarme ntg Ne cdgimb
Dec s on Trees, Log s tandn Rreqrrests) ower eN aamdhle Beady ets
resul ts weAcec ocrodim pnagseesda. lhleess t a ¢ cwargabctya rnaStdep p o b
VecM™March nesw Oh\oM), tihkeechmw d thie gl essctomaed et erans ned
Ra nod- o r (eRK) t h
0.86. When the parameters used to evaluate the m
models class fy sugar beet producers gqu te well
for theabmwn sH amsg f oThah kb dfeonrcgtt oduriwieassda.hcel as s es
w tdhaohhhepearamredipr eventkeddaéhalon@nmodch amdreange
represg dalta nggehsvasytaensured that h gh qual ty swugar
qual ty sugar beets. Thes yfsah atper e s o maHgdag Mme nh t h
amo uretala czceodt @ haewgr s € h uarttdhoen proposed funct on grou

compared. W th new payment model, although the wu
l ess, fa rness was establ shed among producers.
Key w&ugperv sed Mach ne Learn ng, Class f cat on
Qual ty Parameters
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Yen | k - Teknol o] | er l e M¢gkter Deney ml e
|l e Fakt°rler n Dejerlend r | mes

Narges Mo'ghddgha®n Ut ak

IKst nye !'n vers tes , Hdakkyg¢lIstaeds ,, Kkikalret mvee BSPols¢ynay
Téerk ye
’Kst nye !n vers tes , Kkt sad |, Kdar ve Sosyal
T¢e¢rk ye
E-ma nlar ges. moghaddas 12@gma | .com
¥zet
Dijital ortaml argel im¢ekt etrd k ndod nog yiTlneir,l e birlikte
YenilTk-T teknolojilerle m¢gkteri deneyimi, «kirke
daha kikisellexktirilmik ve daha tathwirerédikail | &in:
-abasédeéer. Ancak t¢m megkteri segmentleri teknol c
adal et smédr nfaillyaat | ejitim eksi klijinden kaynakl anan

fle sistemlerisnkl erbergi fvesnolritknl mr mar ka sadak:
b1

pl atformlarda et ki 1T ir m¢e¢kteri deneyimi sunab’
-ekitli faktorleri dojru kKkekilde belim¢xmesi ve
deneyimini {yilektirmeye y°nelik fakt°orlerin et
Dejerlendirme) y°ntemi i{le incelenmiktir. Aracxtéeé
deneyimi ), K2 (Kes)ntiKs3 z( Doljé&ruv evd kaldekaelyd mP ner
cevaplama), K5 (Kullaném zorluklareé) ve K6 (Sibe
(Dojru ve alakalé °neriler) sistemdeki &ndeagtiRil T
en fazla etkilenen fakteor olarak ©°ne -ékméxkter.
et kiye sahip hem de dijer fakto°rlerden g¢-1 ¢ bi

)

faktor¢ haline getigmiretirdeBReybmigulzaer i ndiejkiit 4 la

i yi anlamaya yardémcé ol muk ve stratejik °ncelfk
olarak, bu analiz, dijital platformlaridail snikder i
ve Tyilektirme -abalarénda rehberl ik edecek deje
AnahtarMketeme: deneyim, Dijitaé¢matalokem, Yeni | Tk
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Communi ty &re8#oeccitalonNet wa rtkh An eelryasicshi cal Cl

RecAlpviiz Onder $ahHEnndaesrl a%na MNierj aast|4aym mu Kk a k
1Sakarya Universti@gmEmntgemeEen ibh@e FraicBkheécyyr ya, T
2Mal t epe University, 3DleBmpbaErttamednkley fT | nf or ma't

SMudanya University, DeparltéretroBurog a ,Compruk ey |
“Sakarya Universti@ggmEntgemeken ibh@é FraicBkhécyyr ya, T

*Corr es ponednianmde:caeupt. haokry uz @ogr . sakarya. edu.

Abstract

Community detection is an important analysis pr
of nodes in complex networks thattheiepreekati o@ms
through Iinks (edges). As one of the Dbasic subf
applied in many disciplines such as biology, c
scieangod i tics. Wi th thandinceresisfiingatdii gn tafl i araltii
vol umea oifn dsaotci al net wor ks has grown significant
or even billions of nodes have become aamdkcessi:
efficiency of existing community detactia®sn al g
al gorithms. Al t hough c | asNsiwmealn &lrgoriidteh nesf fsewdadh
s maitsicemarl e net wor ks, they |l ose their practicalit)
with |l arge data sets-bastedoapmedabt exst ,anmoidnuploarr
evaluation criterion; they are used to evaluat e
modul arity means|l ubbéersodaesgsewdehsa connections,
clusters are | imited. Alternatiavalpalcgaorailt crhausg €

have been developed to det ecandd d mmoun ivtaynys ti mu cl te
compl ex networ ks.

I n this study, we evaluate how different algori
in the context of structur al net work analysi s;

criteria sucdndaossmpmdduli ami ttyi me . Community detec
model ing graphical rel ationships but also for ms

undanidntg wuser behavi orandsaytsa emi mipndg.mi Thei @ f ec
devel oped meatfhfoedcst sditrheectquwal i ty of decision sup
anal ysi s.

Key wOommunity Detection, Soci al Net wor k Anal ysi
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Oyun Mower Ogua Gel KENr Me of¥mmMk@ama nde
Kul | anraé rKd Kk n S stemat k Kncelem

Emre ¥zgg¢l

1Zongul dak B¢l entDeEwreevk tMe snl evig rsgksaskhak ulTeknol o

OQG)

CQ0 ¢ ~+ 0 X O T
O= — »w O Y » > <K O0"c -

o —G

°c3 3 oTaQ@ una@

s re-leri, °jrenci

Bl ¢ng8B06NnguT drakk vy e
*Correspondma:gimaetw@e@uine edu. tr

¥zet

ogramlama ejitiminin nitelijini art
ya-, oyun tabanlé °jrenme ara-1|aré
I n motfivasyonunu ar tnéer nbae c earligloerriitnmi kg ¢
ansiy ine sahip oyun geliktirme uygul amal ar
n geliktirme amacéyla kullanélan ara- ve k
| anél dejéené @maddiy 4 { kncsyeha yaéd ake ébuadlar én bul gu
|l Tz ederek alana katké sunmayé ama-I|amaktad
anénda2®20¢6l |l aré arasénda belirlenen anaht al
amandand@6 -alékma incelenmik ve {-erik a-é&s
erl endirmeye al énméxktér. Makale se-im s¢rectl
e derinlemesine {-erik anal i zg?® ry? ntbeuni- akl uél kl naa
duk-a az bir késmé ¢- boyutlu (3B) oyun motor
retimine odakl anmékteér. Geriye kalan b¢gyek - o0
rsel programl amakataphanéheéeninbasi{i®rogphn Pyg
m¢l asyonl ar olukturmak {-Tn geliktirilmik mod
réel megktér. Oyun motoru kullanélan sénérl e sa
cleerrii nin dednad bi Y réelzamar kéndgaltéek, | pr ovkel e°nj r-
tivasyonu gibi duyuksal ve biliksel boyutlard
torl arénén sunduju sanal ortamlarén gér-ek d
renme s¢irecine dahi | etmesi, °jretimsel a-éd
nunla birlikte, bu t¢r ara-larén yaygén ol ar é
itmen vyeterl jalpléeerdksie&«| tkkafk giby faktorleri
aktéerma bul gul ar é
tansiyel takémaseée
ymaktader. Litera

e

|

p

cmegzde pr
ul an t i

n

:
encil e
e

—_—) - O_Q)_CH_‘\<3

n

, oyun motoru temelll wuygul at
na karkén, mevcut ittagyraat ¢r d
t ¢rde daha -ok Scratch vV e l

| ékmal arén ajéerléekta olduju g°r¢l mektedir. Oys

| | er e yza hédr &rrackd ap rkoad rneaamhadkmaa , b eacy
roje tabanlé °jJrenme ve diji

Bu bajlamda hem programl ama |

rateéeceé d¢keéenme,
tké sunmaktadeéer.
kilde ele alénd
aktérmalara 1 ht

e,efaleld1éktl &l &8f& ehadlme masaa® @ mk
ya- duyulduju de¢kenegl mektedir

—G D1
—>

ahtar Kgluinmdheanl @ ¥jrenme, Progra@ehmat ¥f met i
r

a- | é

o))
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Der n ¥jJrenme |l e EI Gor¢nt ¢l er nden C ns ye
¢al €k ma

Ahmet DepMest afa Fédr kmmmeftztTousrka¥me&r hBEat uk Nas p

2Tokat Gaz osmanpaka |¥g kvseerkso ktuel suB,° \ertit goovkan eM el s | ke

Terk ye
1T o kladt | Téep kube M¢egderl ¢7 ¢, Tokat, Tg
Tokat Gaz osmanpaka | n ver sletrag , vAer tRewa bMd s It eaks
Tokat, T¢rk ye
“Tokat Gaz osmanpaka ! n vers tes , Tép Fa
¥zet
Bu -alékmanén amacé, derin °jrenme modelleri 11
bakaréséné dejerlendirmektir. Bu dofjrultuda, biy
bir analiz aracé ol ar aski yyealp akya tzkeékl € rkéu | al raankét néernéél nm
¢tal exnmanddat &tir A4 kajemd éfméki 10® Kamkmle ki kiye
olukan veri seti kullanél mékter. Kateéleéemcélarda
%206si test {-Tn ayrélméxktér. Veri seti derin ©°]
ejiflterek cinsiyet tahmininde bulunmuktur.
Elde edilen tahmin sonu-1lareé, -eki tI 7 perform
performansl|l aré karkeél akteéerél mexteéer. Deneysel SOl
kull anéel arak el de edi | miktir.
¢tal ekmada el g°r¢nteleri ¢zerinden cinsiyet tahn
rajmen anlamlé sonu-lar elde edilmiktir. Klerfi ki
artérélmasé ve yeni derki me°vjcruetn nmeo dneol deelrl erlie tpaesra

karkél akt érmasé yapél masé planlanmaktadeéer.

Anahtar Pedlimei@Censm&Yyrint ¢
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C

ns yete Bajlé Y¢gz A-¢€él arénén Mak ne ¥Jr
Mor fometr k ¥n Arakt ér ma

Mustafa FurkfammettztQGeaparermet Tuwr avhmer hRRafr uk Nas p

Tok@az osmanpaka | n vers tes , ABtloymJgMeat ek Y
Terk ye

2T o kAadt | Tép kube M¢gderl ¢ ¢, Tokat, Tg¢

Tokat Gaz osmanpaka | n ver slTetrag , vAer tRewa bMd s It eaks

n
m
/, Z
I
I
r
t

— — o

Tokat, T¢rk ye
“Tokat Gaz osmanpaka ! n vers tes , Tép Fa

*Sor umlemaYmae.atraf af urkan. ozturk@gop. edu.

¥zet

-al é@kmanén amacé, y¢z morfometrisinde °neml i
|l arén cinsiyetler araséndaki varyasyonlaréne
lanélabilirlTjini Tstatistiksel olarak Tncele
ekma kapsaménda 20 erkek ve 20 kadén bireye a
-¢len parametreler frontonasal a- e, nasol abi al
i - I-Wi ISkh atpefsrtoif T |  zno ryra®lé | dreéjk& |1éd&m d&dNmalmal daj é
éms éz -toersnteik,| emmrtmal daj &l mawhant nceej Tk kteend teir dleu
siyetler arasé karkeéelaktérmalar ger-eklexktirf
|l am veri incelendijinde frontonasal ve mentol
ol abial a-é&nén normal dajeéeldéejé belirlenmikti
nt onasawWhiat-reey Mantnesti, p = 0.1556

ol abial a-é:-t8afemspz=°0ne&vram t

tol abi awhiat-reey Mantnesti, p = 0.4735
parametreler T-1Tn cinsiyetler arasénda {stat

a-élareéenén cinsiyet tayininde ayeéert edici
ékmada, | anmataiméei Kaelk claptakhamaméktér. Ancak
gul arén genellenebilirlijini késéetlamaktadér.
fometrik ve vyapay =zeka tabanl é kahnh&smaldark,l
ansiyelini daha net ortaya koyabi I ir.

Anahtar NeBElmeiMeetomed ri
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Determ htefig@gia tT nmgeh hSugBe &t | oQu aolR atryamet er s
Gaz AwlEseéeyf OnudzndenMust &d Aen
lKay sSairgraarc tl mrBye s e an@env e | opemeth@ O KAy sTegr k, y e
*Corr esgpwtddoargtp:z han. ayk r @kayser seker .

Abstract

Sugar beets are transportedndme fatcteamed ebnfsofl &
interruptions during production. Hoavretdeenp e reantvd rreo
accelerate biological activity whodesol thegel sl V.
| osses. Tolgssases]fyhehesktect of walting times in
ifnvestigaantdig bowet e quality of beets Tn silos
the efficiency of sugar tf axcitloos retsaaapdpmnogx Béhas el gy

t ook ughaereve ce e atnl@efp ¢brl 01,54,nA0 day s, respect?vely. Th
of the sugar beets were measuanad tkeaf oirhee twhaeliyt | we

allowing the changeodsiemviele parameters to be
The quality parameters evaluated 1 @Bamihis rsitturdyge
contaenmiass change. The average polar vmdate] i @di ce
Ua mi miot rmegaeanu hheasr mfiutlriotglweo avth i cdimp | 1 ¢ ap resd ufcuigiaor n

fact Ooheéleasngassesvéeaamsovei gheeughaerdtos e during the sto
Upornevi e wienige b i via & p utnhdia ¢ e psiungbae & thshsel ¢ @auseégni fi cant
changes in the quality parameters. The amount of
t otmeai t 1 mg stitile@oeer e at e s tl oescso if @omi o rhiee s tolsa gheereetds wh e |
wer e mofvreodisd d fok @rap §t orlang@ed asyil 5 034 %l m8ds § h%brease

i Ba mi miot rcoogretaenidetsisa # n c riepacsieaarl ue were observed.
FofactopéradtmihGgn tArnaalt aleigd g r kil tyaes, o ttehda b s & lembo t
increase significantly within the first 8 days ¢
after the 8th day. While the economicphaiodsfomn 11
ton of sugar beets, thisfbos@0redaylsed Bhk.e5I% oinn t
concluded that raw materfi al stock should be kep
with the daily processing capacities of the suga

Kewor 88 ghea&tu,a IPlatrya m&i kos #Aé pAmi Niot rogen
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Bi ostatistical Assessment of t he Rel ati onsh
Status in Ovarian Cancer

Abdullah! K&Eramay ¢a- an

ITokat Gaziosmanpaka Univer sian@e nzeésatDa ht of |
Tur key

2Tokat Gaziosmanpaka Univer sian@enkeédaMDmant of
Tur key

*Corr es p o netniamagb:dauul tl hadirg k@m.r e eyt r
Abstract
Ovarian cancer has the highest mortaliagdrate

constitutes a significant health problem worl dw
that allow tumor <cells to escapklihRPDi @hHhme sy

LAGandl STA support tumor i mmune escape by suppr
rel ationship bet wddn -LiRDe &ETxLpAB& B\&Ii SHTWA ogfe nRels i n oV
cancer amadhieent ¢ al status of the patients was ev

study, the rel aheoerspbrpsbebowebtevel sLf( CDnudh)e, c
PBL2 (PDCD1LGB2WHAETILA ovamin@me caineadursyiavals of t

patients was found to be statistically signific
high | evels of expression of these genes. Thi s
i mmunot her apaenugtriocg ntoait ge&t smar ker s i n oanad inon can
significant di fference wasvedb sodr vitehda rogekt BaTedemy et nhes
survival or survival status. This suggests that
i mited. These findings emphasize the importan
devel oped for i mmune cnhge ctkhpeo ipratt iteanrtg est sg ebnye tciocn spi
potential of these genes cansobaln@onmnet cberalr | gt dé
be conducted in the future.

Key wBGemwms, Ovarian cancer, | Mmmune control, Vital
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Opt m z ng Trade S gnal s n -BAalsgeodr Ft W mh ecr Tnrg

BogdRent ru VHE nFdecarreln” n Rer ban

IBuchar est Un vers ty of EconomOdB8iZUWahrest , MR ma
2Bucharest Un vers Deypaorft nkecnotn oonf cA;pSptdd & B& Mart ehetma t
Roman a

*Corresponrdnanfdl .oarvetnbtorn. serban@cs e.ase.r

Abstract

This study Tnvestigates the integration of Shan
signals generated by the Learning Vector Quant
algorithmic trading. The pmimargcobjacy ibe mist it
nolasnddent i fying more robust trends. To evaluate
was dewatdepedd on BT tmiod wnt eu stifnge far atnher ecen t he Tr
Backtesting bwatsweemnn dReantfedar yarly 18, 2025, empl ¢

)

allocation strategy that reinvested profits for
avail ablasmdt apledalupon the emergenparafiwe ampplow

demonstrated that the Tncorporati angodf &hialnintoy
relative to a baseline LVQ sthraasteedyyf. 1 ITtheersien g esa
algorithmic trading per f owyammatdrceen db ya cl cnucrraecays,i nhgl gsh

o)

potential for broader adoption in quantitative

)

Key wBhdenon Entropy, Machine Learning, Algorit
Trading
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Digital Transf oram&@tisam msn Olpegiast oas with R
Aut omati on

L dr i s 'Bnvdaerrc iSahonndaesrl aShahi nas!l an

!Barsan Gl obal Logisti k BV, I nf or matnsdon Technc
2Mudanya Uni versity, Deparlt6ddBoty saf, Camketyer
3Ma|tepe University, 3Dis8mba&Ert tamerutl , o0 fT ulrrkfeg/r ma

*Corr es p o nednianmdd:ra ust@doary @ ang i C

Abstract

I n today' s bubkdsned senavdirshiggpdat esses have become

success. Especially in dynamic areas such as |
transpandwadtiaooms transacti onsanuignosataen td aatcac eisss afo
i mportance. However, since manbyasceodnpsaynsiteesm dion tneog
data flow is stildl provided by manual met hods,

study, a RAidtoimat P-mans  RPAI) gi t al transformati on
solution to ti me drdsasteanad thiuzareatni cenr r dirf friicskl t i es

executed processes. Within the scopeeatarntdhe pr o
collectiontemaced Nexwacasedéusperdi n processes, mi n
anidnt egrate companies with | egacy system infrast
presented in the study show t hatanpdrucsc eosnsse sd ast uac
processing can be completed in seconds thanks
operational speed gain but also provides the op
it becomes gosecblempl oyees who are freed from r
andreative areas; This botnduipporeasséndwankfual c &€ c
motivati on. As a resul t, t hi s asntdudsyt ormesv eoapl esr att h
provides permanent benefits notanddulmani rditmealtsniomn
The -RPAported digital transformation model of f e

competitive adwasntage to busines

Key wRoleti c Process Automation, RPA, Data Manag
Operations
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G°or¢nte¢e Kkl eme Dest ekl Engel | Ara-1I| ar

G°khan 'U-Kkmagi n* OJuzay

!Pamukkale University, Faculty of Engineering.,
2Mal tepe University, M. Y. O, Computer Program

*Corresponding author-mail: guckan@pau.edu.tr

Abstract

Géenegmegzde el ektri kI engel | ara-1|ar e vV e scoot
bajémséezl ékl arénée akbobéngl aktérmbhgh bYawaml i &éné& n
ul akémda pratik bir -%z¢m sunmaktadeéer . Yavak ar
bireyler kal abal ek alanlarda bile bu ara-1larl a
kokaulél ve ©°nlerine -eéekan ani i stenmeyen engel |
zorl aktérmaktadeéer. En -ok karkélaktéklaré zorlu
i stenmeyen engell er, engellyeéefobirefyl eks nvgenanal den
kabiliyetlerinin késeéetl é ol maseé, dur umu zorl akt
getirebil mektedir. Bu istenmeyen durumu mini mi z
kamaner mak i -in bu -alékmada g°r¢nte¢eg i1 kKl eme dest e
-al ékxkmada kinetik sens®©°r dest ekl bil gisayar g°
czerinde -aléxkan PWM tekniji kwdl anegtl end@ikmtyok k o d IGa i
izl eme asistané sayesinde ani -ékan -ukurl ar al
boyutuna ve yayél éména g°r e, yavakl|l ama, dur akl a
Kekilde olukan ani dur udma hia-liems i e ,od edaldia nb iarng y ionl uk

sajl anmaktadeér.

KeywordssY OLOv 8, Open CV, G°r¢nt ¢ Kkl eme, Pyht on, Ra

GKRKk

Engel | i bireylerin y a Kk ortal amal ar é her ge-en
vaanca K | angal | i ara- kullaném has hasiyetlerinin z
kull anél an engelli ara-laré -ojunlukla kull anéc
s¢ré¢ceglerin refleks kabiliyetlleami ngilrk ez &y @fe oglomd
bozuk ve engellivanda k | ar i -in uygun tasarl anmamék ol maseé
bajl amda amhigledrl iarva-tl ar éné kull anérken aniden ©°nl
engel |l er evet slonl Maektec e konforsuz yolculukl ar yake
dur mal ar , yaralanma hatta °1l ¢mle bile sonu-1Ian:
negfusun toplam n¢gfus 1 -indeki or ameé t%ilh2ni 2n9 'ndeu rg.°
d¢nya ngfusunun yakl akék %15'i yani bir milyarda
H.H, 2020), Genel verilere g°re yeéle, T¢rkiye' de
toplam 3.609.257 engellivatcek ol duj u bel i rtil mi ktir.
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T¢rk yebde n¢gfus yéldan yéla artmaktadéer. Bunun
teknol oj l er n de yakanan gel Kmelerd r (Téerak H

35 Turkiye Niifusunun Buyume Hizi — Boyome hiz: (yozde)
I ofus (mityon)
285

30 27,8

246 252 250 249 618 | 885
25 . 597

21,1 - 3 565
20 17,0

15
10,5

154
138 13,0
1221 I
10
5 62 | U8 | 188
136
0

1927 1935 1940 1945 1950 1955 1980 1965 1970 1975 1580 1985 1990 1995 2000 2005 2010 2015 2020 2023 2025
Kaynak: TOX.

kekiTlgrki ye n¢gfusunun be¢gj ¢me héezé.

Yukarkdlkl de T¢rk yebde yéllara g°re b¢jéme heéz
vatadk | arén T¢grk yedde 2022 yeél e - n yaklara g¢°r
S stem Sonu-Ilarée gaktlhmekt ddr k. yEdgel yakVvatr a g°
erkekl er - n mayv al an, kadeéenl ar - n kérmézé a
Nufus piramidi, 2007, 2022
Yag grubu 2007 Yag grubu 2022

90+ 90+
8589 8589
8084 80-84
7579 75719
7074 7074
6569 6569
6064 6064
5559 5559
5054 5054
4549 4549
4044 4044
3539 3539
3034 3034
2529 25-29
20-24 20-24
1519 1519
1014 1014

5-9 59

04 ) 04 %

6 ES 2 0 2 B 6 6 6

= Erkek mKadin

k e k iEhgelkvaanda k | ar én T¢r ki yedde yaklara g°re ka

Engel |l ar a- s¢ré¢celer n karkeél aktéklaré zorl u
Sorunl ar é: Kamusal alanlarda wuygun rampalar ve
Kek 1 de har eket. eltorpdluerTank @é mangeB lrecrok topl u t atk
se-enekler n n yeters z ol masé seyahat zorl akt
r skler hava kokull arénén ol umsuz emakl alrear ve(y
kalzar a y ol a-ab | r. Sosyal Damgal ama: Scooter
kull aneceélaré duygusal ve sosyal ol arak etk | eye
yakanan arézalar g b t e knné kz oprrloabklteenmlaebr ,1 kru.l | ané
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Y¥NTEM VE METOTLAR
Yukar eéda andraa-éllaarnd ae nkgeezldliar éanhRhbhea@amedahaekenfe

etmel erini sajlamak i-in bu -aléekmada Raspberry
y ol asistané geliktirilmiktir. Sistemin sim¢gl as)
geni kK nesne¢;,ahagmrélaerai nkdegen ol an Yol oV8 kullaneéeln
algoritmik temelinde genellikle gri tonl ama d°n
Sobel), kontur bulma (OpenCV'de findContours gibi), merkez koordinat hesaplamaéva drda n b u
Kkonumun servo motorlara aktareél maseé gi bi akamal a
Yol czerindeki ¢ukurl arén YOLOvS8 ile Algél anmase
Sadece bir kez bak anl aména gelen YOLOvVvS8 (You On
olup, nesne tespitinde hézlée ve dojru sonu-1I|ar s
s¢ré¢meg ol an YOLOvilanROl@Gekwébéndavyawméel sinirtr a ]
i Kl emleri ger-eklektirmekteydi (Karakazan. E, Cey
°zellikleri akajéedaki gibi séralanabilir [6].
YOLOv8 Tekni k ¥zelikler.i

AnchorFr ee Tespit: YOLOvS8, -apaseéez bir tespit yakl
mer kez noktalaréndan tahmin et mesini sajl ar. Ver
tekni kIl er i kul |l anél mak teandeekErk. maF ogclarle vl ceansE nié é@ m bk szioy
°rnekl ere daha fazla ajérl ek veren bir focal I o
Kaybé: Senérlayecé kutu tahminlerinin dojrulujurl
kull anél maktadeéer . N e srnee oQldaakkl | aénl néak : o | Miosdeel 1 €,] émeds naerl
i -ermektedir. Optimizasyomnd rEfak iim ivre k aérkma éhra sss¢
kull anél maktadér . Cexki tli Mo d e | s¢réemlerio: YOL Ov
YOLOv8x gi bi farkl @ parametre sayélaréna sahip
YOLOvS8 -ukur taeys¢pzigt gklurl¢ll ameéketée dairr .

—

=

object 0.58

object 0.30

kekiYIOLXOwv8 ile -ukur algeéel ama.
Yol Asistanén G°m¢l ¢ Sistem ¢zerinde ¢al ékmaseé
YOLOv 8, Raspberry PialkBemakuaml ol bpr kekaydekl a
ge-irilebil mektedir. Kurulum s¢reci i -in Apip3 i
ve OpenCV k¢t egphanesi kurul mal édeéer . Raspberry F
YOLOv8 modelinin etkild@ bir bi-imde -aleéxkxabil mes
Ccukurlarén YOLOvS8 ile Tespiti.i i -in Uygulanacak A
Veri Toplama ve Etiketleme: Yol -ukurlarénén bul
eti keti ile etiketlenir. Mo d el Ej i ti mi: YOLOv 8
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i-in train.py komut sateéeré kullanéeleér ve gerekl:i
vb.) ayarl aneéer.

(0.Y) / Gukur (XY)
A.
S (200,200)
1
b
a
V¥ |__(2000)f (400.0)

o G
00) €€ > (X0

Kamera
kekil G4r ¢nt ¢ ¢zerinde mesafe tespiti

1600px

Yukar édak Kek | de OpenCV ve YOLOvS8 tarafeéendan
n

ayékl anar ak, gel Kt r |l en phyton programé taraf
aracénén manevra hang hapaca]d beks ryemmaekéd ea r
kamer a l e alénan g°r¢nty¢ sayes nde k boyut |l u
ed | mekted r. Raspberry P czer nde -aléekan ve
mesaf ea- &eal sapmaseé hesapl anmaktadér. D reks vy
yavakl at él masé servo motor |l e sajlanmaktadeéer. P
P WM |l e Raspberry P czer nde steernv on naokt éokr | kae n
akaj edak kKek I de ver I m kt r.

Akajéda s stem n -alékmaséné g°steren akék d vy
al maktader. Al énan g°r¢nt¢ USB kamer a iszer nden

Kl enerek nesnen n boyutunglrmesaffeksnegonevae- e
motorl aréné y°netmekted r.
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Nesneyi
. isaretle

Gorintiivi
Kameray! e— or_lt;?euyu
A¢ l
Nesne
Konumunu
Bul
Goriinti HAYIR Nesne EVET 5
Yakala Algilama
esafe algilam
rogrami cagir -
kekiYlol5.asi stanén -alékmaséné g°steren akeéexk di
SONUC¢
Sistem i-in geliktirilen sim¢glasyon -alékmasénda
test edi |l mi ktir. Testéadirl ssmmngtugnta,yethhaj alr@nge
manevral aré yapmal arénée tespit edi |l mi ktir. Bu s
kull anéemé ile bulut ¢zerinde -0k sayéda engel |
vekesihi k i -in derin ©°jJrenme eklenebilir. Derin °j
Kekilinde Raspberry PK ¢zerinden haberl ekmesi ve
Kaynaklar

Térak H. H, 2020, T¢rkiyede KI oa- Sekt°r¢n Gel i kKim
andResearch, vol.1, sayfa 46D.
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Terkiye Cumhuriyet:i Ail e vV e Sosyal Hi z me
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Kkaretleyen Sistem Tasar éme, | nt er namdScienceal Jou
ISSN: 2687 2927 s.355, 2024.

Controlling Mot or s \tps:/mwiPRaigrobotE com/iedrnimiceoplythan sitml:
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I nt elUr gmad-Mob IPetry:0 nRll e Berd o&toenrf g Brast@mo n
User Prof | e

Berat ASLAMMUISt alfa EKER

Tokat Gaziosmanpasa University, Department of
*Correspondianilerat aorae. tr @gmail . com

Abstract

The adnédmr T ndividual transportatainainbla$ zgat é atnl, y w
has iTn turn raispdweéhed awahgpdhdotsesd | erfwieronment
Apart from the negative eff ectannioncleudpionlg ugr een
running of these vehicles in spatially Iimited
anthaneuverability. As a resumobfi Iciotnsusel st facdres
electricansfcoptlees, which provefdel cieinet sudmall
environmentally friendly {mpact. Perasnodnoarlel zed t
necessary, though, given the diffeamedstt plonsiexals

This work has dbusbdpsetimal MATbABt oclnalisceot dém t
the most appropri ahl®atnodroy oapagwitt yp oowvetrered t o |

the systsegmcild | s erarga meeti egrhst , 1 nveeli wpchitn  average daft
pref eaemiacwt,e gradient; sappofiedalal igor &t hingen hen
the necessary amplilotrt eruyt pawdp poiwtey. Thi s hel ps us
powered <configurations that l ead to excess e
underperforming systems that fafil their needs.

econamygnvironment al conscience. Apart from ma:
suggested str-mokigyi thel ppstnévwaloyt of heoregfdreat ed 1§ n
Finally, this work marks a major step towards gl

us-eentered engineaedaiongf osdleutiingnsenvironment all
transportation cholces.

Keywords: Electric scooter, Sustainable transpo
efficiency

| NTRODUCTI ON

Ri sd eapgnfdor i ntdri avn dpaenfdassttb anii nhatdiegh 5 r o n meerstu | it aevde
in the generapowsredfvehlmisslies f UBdIl u, 2022) . Thi s
concerning urban usability as welkdi satsa necnev itrroanvneel n

par kanganeuvering restrictions make these wvehicl
Commi 20 2gr.ecwoenpr ommHi eHrggr ma boitilribbagnb i al riekegmi ssi ons,
noipsod | anidiogh energy consumption | anRaki°wi thoz®yr
European Environment Agency, 2023).
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M c¢cMob | ty solut ons such as eaednv o rsnceorotteaelr
fr endly subst tutes to these chal badmgeals| bged ogvn
(Smanld u, 2024). St I|I1l, these systems adaod dnoztedo f f

veh cle des gns often produce e ther underperfor
vary n terms of phys cal trankwdgeate o(ght agpth etalalc

Th s wor k ntends to f nd a custom zed el ectr
prof | es. We delvaesleodpesd nau IMBAITT LA t ool to reach at
average use durat on, bedynnwacgigetr drge)] .r I d hgr
mot or outapmiat pewgrcapac-suppbytmdamas gofr Alhms. Es
t o ghaorttance, | ocal zed transportat on, ame@& syst
ecomyom

Th s report cons sts of 4 ma n sect ons. F rst
des gned s mulat on was prov ded, along w th ex
ANDMETHODS, nf or mat oanwolrdkutn gt hsey smhatme ru saelds n t
des gned s mul at on s prov ded. I n sect on RESES
object ves has been Nt e ADNDE®ONAL USIINONs e ctth eo nr el la

bet ween t he cambtheddtdirwrlsdtudoms has been exam ne

Rel aWoerdknldi t e r Re wir eew

Amin et al . (2023) plbrogpeds edy sat ema cfhd rn ee d teiamanti inrgg ,
S c 0 oatnedb is ktehsege ma ir minogEe e ¢ twwh e ewietr ld@ pte rodei xnagmtb o ar d
technical specifications.t hlehte sawdtheomat idovarlélldpo peeam
daitmcl udmeindpienhgaemwir t oomedi(aincrdraodiidm g avdeeat e d ) |,
vehpelréomeasdNeagr ediac i ¢le dbuadsSeudp frercma ¢ h(i HeM)

modelt rmmaisned using this dataset. The proposed me
me arb s oelructéet mbSMlet ead s advieslt anwer & gkbnlgo needt &lrisd i ng

dependability of the model for practical range e
I n order andaldeddettleopa s mul at on model meant to
el ectr ¢ scooters, Yun arto et al . (2022) con
MATLAB/ S mul n k env ronment us ng a |l ong tud ne
mpaonmtt des gn parameters to est mate mportant
anmlowerandde mMhe researchers ran dworrdndo meotaedr tteessttss t
the aa@nmpracy calddly. offhea htkeepreondab | ty of the mo
degree of cons stencyabdEtmeleait tdie rexpelrt snenthals d
n terms of a wuseful bas s for neantledegrl opmeht:c

t wavheel er s.

T ng et al. (2009) presented a techn que to est
cooters us ngFwamnzAdlapftewvendNeuSwstem (ANFI S). To
ravel before the batsteedr ynodse If ulnltye gdreaptleest endu,l tt hpel
s battery term nal voltage, d s chaantdgpd at¢ urdr esrta,n
ravel ed.balsheed AdNgcFdrSoach gr eat lbya skeada tess tc amav e mtn  d re;
ons der ng baanmonyl ange anrg'ds secfhfaercgtes character st

O —+ 99 —+ W»m
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of al most 91 %, t hanflbde | blséd osvstr antets urrmaenrgfgeo re srte an:
el ectrmebm ctry uses.

Bu et al . ( 2@2a2x)e,d wsodreg mpmlgyscocmsb ned w th ma
devel oped a hybr d method for approxomathmgcahlky
s m | arfpetrd ohmamce el ectr ¢ stcuacet ecrosmp rT hsee sp rao pSousy
Mach ne (SVM) class f er Nt endedmet asnpdecetdelcer at do |
prof I es, coupled w th a I near range est mat on
est matlee, mad | cavwaageddapt exte f orecasts. Comb n ng
w th h stor cal behav wmealradgeafompragsésnghenre
da |y use cond t ons, performance assessments coc
energy managemenwhesetlread eegl eecst rf oor vieMo cl es.

Comb n -wagr Irdkeadensor data w tMaymaceht nel .l e(a2h2 5)g
hybr d arch tectur e atnpglr e @ p-tichatr ggtebd rts20da) yn bredr arva ro
n electr ¢ b cycl és .k eakoen far kigbn padaéap upmeet cd 2B
the authors to comp laenrdopsepesact fo ncalv, a re navb Ireosn.meAnt og
|l earn ng model s, B8@Mad Se&/Rt, Bad@aBtoolsel,p to est ma

( RUL) . Recent developments show how well prepro
pred c¢ct on accuracy by tsel f. Part cul aatllyy add
mproved the accuracy of generated Rema n ng Use
f nd ngs under | -tnemeh oenmn eurrggye nmd nya greemeeln t |  tny ed yestt ¢
depends ondhybendappraodaches.

Lee et al. (2007) addressed the-odctidrgeal (Sao@ksKk

electr ¢ scooter batter es runn ng underamdnam c¢
t stvear ant propert es of battery d scharge beha

management system ncl achdegebhealzlzgr nmadal arect wou
(CMACs) .

Hung et al . amdelsd&)e dd eas MATHADBE Ba wtednmantk ¢ tr ansn
electr ¢ b cycle toandpBy mmadelmongrv ®ioweuasndgenar
sl ope cond t ons, the r study demonstrated how
reduce naonteddmr alneaed ener gwoef i coadcyesRsalshowed st
S mulat on outcomes, thereby val dat ng these f
enhanced SmCaececainghn@myw aded r ders -ssupporntal uabdl €
what trad t onal | near model s offer. These ncl

speamMdeterm n ng the max mum safe speed to reac
unexpected battery deplet on -durvemg eperm@mat ons
strengthened the pred ct ve accprrawed otf h&nhtee Is yasb
usab I ty of electr ¢ scooters.

MATERI ANODMETHODS
Materi al

Devel oped in MATLAB/ Simulink environment (Yuni al
a ucentel edtcroiactoenrf i gay aatTehmmro deslesi gdeadaeéchni cal

parameters depenainmgage acasedi tpiromrdfs lescawmdli ng m
battery capacity. Key user inputs are average u
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rangepgreferreddepeeadr mpee f esrunpapnocret.e dAnd eXli si on 1
hands thesaluggpets an ideal configuratiaoond i n te
cost ecomanmy ) RBigxiendsti dee mu Isatriucrever®al r oamdnt al
me c h ama rcareerteersset t o ensure consistency across s
the model, gemeadads edagfiinkervalguess including batt
accel andld dredrtei on amatnaetrigoyn se,c on o my .

um % |

[J

3. Maximum Route Gradient

35 slopeOptions = {'2-4%", '5-7%', '8-16%', 'Above 11%'};

36 slopeldx = menu(*Indicate the maximum gradient of your intended route:', slopeOptions);
37 switch slopeldx

38 case 1, slope = 4;

39 case 2, slope = 7;|

40 case 3, slope - 10;

2 case 4, slope = 11;

42 end

23 sin_theta = slope / 100; % approximated sine of slope angle

a5 % 4. Budget Le
26 budgetOptions
47 budgetIdx = me

» 'High'}l;
udget level:', budgetOptions);

ated Battery Capacity: 383.08 Wn (7.98 Ah @48V)

am - X SAME.  — X = X 4] MENU = X 4 MENU - X
Please select your weight range Indicate the maximum gradient of your intended route y
i < Select the desired operational mode: Specify your budget level Select your average daily usage duration:
§5-85 kg 2-4%
Eco (10 knvh) Low 2-4 hours
65-75 kg 5-7%
Performance (25 knvh) Medium 5-6 hours
75-85kg 8-10%
Above 85 kg Performance+ (S0 km/h) High Above 11% 7+ hours

FigatMATLAB sttemer face

Th s f gure shows a sample -basedfacmuldatr omdef
ntende&ddbhpt weeelectr ¢ scooter conf gurat on.
outputs by -pebceed pgramesebwspportngoas. aFdee I

w ndows n the bottom part of the screen each re
|l oads the r we ght range, preferred &mpaveedr angoed e ,
usage ndwrsatngo t hese nterface component s.

Dom nant the fanflume ows twher €Eomime techn cal out |
user nputs are d splayed. Among these outputs ¢
tympetdhe expected battery capac ty. The system dy
personalneneedenment al cond t ons, aotdpo epewer hgl
conf gurat ons (Shah et al ., 2024). The results
andupparst a napée, f-Meslkeml ctyg solut ons -makedgon n
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Met hods

Thi s gwearek a-s pe c u b escc oedl teecrt rciacs fianrgiuirfaitciioas s ppnaretldd g
rubased simulation methodol ogy. The simulation <c¢
running a predefined seéanardviurscermda mtpault sc cumsdtean tme

Il 1 1 1 1
The User's Driving Location Duration Budget
Weight Range Mode Gradient of Use Level

Functional

Calculations
Artificial
Intelligence
Algorithm

Axial Flux Axial Flux
BLDC PMSM BLDC PMSM

| | | |
|

Motor Power

l

Battery
Capacity

FigaBgstémdw agr am

The processstppwroedtbdecAB on algor thm createf

scooter s shown n t hdewed gahgtr arma nFg ev,e dma wvn nugs emo d
da |y usammu dgeentg tlhe,v el start the s mulat on (Kor
parameters d rectly relate to the funct onal ca
power. The budget | evel se necvea laul agtoerd tphunsé rtbhyuast h et
ha nl de d n the funct onal calcul at ons.

After the techn cal cal cul at oastdhd heomputmod up
needs to choose the most su table motor type. N
capac ty recommendat on, so nfl uenc ng factors

techn cally syoufnlde xb ubtl e sncaonoct earl lconf gurat on f

As demonstrated,daheng§ wat honbhree Atploweda pfuect s b a
guarantee ng an optanmelr fobalmamoce .bet ween cost

The approach compr ses several phases. User dat
me Adur v en nputs so that the user may spec fy the
sl opre@gver age usage durat on. These nputs d rect
needed motomnanepagy omweumpt on. The s mul at on
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appl ed follow ng dat a nput to presamiladgenst a
category then gu de a adhglammecycbapae Dy. mMOptormt 3
user prof I e, the f nal out puthndadohergts ze.sugge

Tablepenadnddmtd e p &a d e@datl a

IndependentVariables (Inputs) DependentVariables (Outputs)
UserWeight Max. Motor Power
Driving Mode Recommendetotor Type
LocationGradient BatteryCapacity
Daily UsageDuration Motor Efficiency
BudgetLevel Torque(T)

Th s table comp | edandeepenmdeape n(doeunttp u )n pvuatr) ak
devel oped el ectr ¢ scromltaetred pnuy satacndda skchgasrt aanee rU s

var abl es; techn cal parameters computed depend
The s mulat on dynam cal ayampanagewayheoef mput e
specs ncl ud ngcmpaamrdegcoovneme, n doeadt tneortyor t ype.

Regard ng art f ¢ al ntell-bgeaededapps$ ontl og,
mach ne | earn ng parad gm. The Al modul eand mean
battery conf gur-def onedbgomeéansondl prel es der ve
anmder f orcroasntcodf f sebauldgwt users, for examplaegd car e al

BLDC mahmader at e batt elruyd gceatp aucs etr se shhavhe gahccess t ¢
typenxcl ud ng Ax al FIl ux PMSMs. W t-touvena dakta $rte

|l ets one make determ n st ¢, transparent, repeat
Al component thus mpr dvesnatldghmefdalc eunttgd wt 9 acsen
RESULTS

Results of -btalseeds emuall ®atpecmh ofebeetr ¢ scooter coc
model eff ¢ ently compubtelBatotper ynad¢ a pneod otry odid peirt d

user amgpruetdsef ned system parameters. Results of
power S much nfl uencanddoluy ec sdmgpes Foruserstwe c
angdt eeper terra n cond t ons <call f @nldamwogreer tboartqtuee
captaycc. Conversely, | ghter users work ng n fl at
| ower s saympgeemrdadrmhy. Budget | evel greatly affect s
w th users w thand dan BedODCbhmogers, ase ass- gned |
performance opt ons nclud ng PMSM or ax al fl ux
approach keeps the system from oveasdasnhg, Thke
simul ation wlsvar i dgsmnamheal | radi us in respaomde to
enetr g&ns minscslidodniutstgi mehl at s e@@mp utgau a roamstmeaeass onabl e
energy consumpti on esti mat es. The great consi s
enviroameinmtusl at ed out puts guarant eeanidtod hpdahei e
scalability in urban mobility planning.
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DI SCUSRAINBINONCLUSI ON

Whil e conventional resear ch an@st henat eelod momt Iny
S i zuinndge nadrodp e r ast d eom@all ¢ ®12.0,0Hu; rech 12.0,1t8pg o pfosame wor kK
introduces a notable i mprovemanws-dyedinfcilawde aign an
constraints into the configuration | ogic. For in
anBRluaal( 202@nc e mtnrnaptreathvainepzet | mMabtaitare n § g smesritesman g
machine | earning or fuzzy laowgairce acpopnm pooancehnets , s ealfet
overl ookedhvaSiimitrltad I. y ,(nRabkqe2s)e sutmpd vy omwdorddat t er y
types for simulation even if it provides a valid
Conversely, by comb n ng detedm westdecesmngomet
proposed systeadapaapent sromaremesed solut on ta | o
Wh | edrdaven approaches need ng mass v-Blaymraeh alb.
2025) tPasedulAd l og ¢ used here guarantees qu ¢c
tehn cal val d ty. Moreover, theaodlo ale folfuxmomaal
reveals @aegspeéecoal ofntf nanc al var abl esa nto t

character st ¢ not part c¢ @laadrvl ys eodb sbear ngdeodr q une tdheem

The proposed arch tecture so -mpakeslenttys fa elpdk cbyal
user d vers ty,aafdvhammmeintcadn Starcasomwpsgor nt modebk . r
atelncompass ng approach f ts rather n celajmdw t h
custom zed transportat on des gn.
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Natur al Language Process ng (NLP) for Advan:
Dec s on Support Systems (DSS)

| brah m CevherAKadbakayulksY at waz ken
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Management, 26555, Esk seh r, Turke
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Abstract

| ntegrating Natural Language Processing (NLP) f{n
potential to tr abnassfeodr na cfcliidgehntt odpaetraa taincan ysi s. Thi
of NLP techniques to bheampphiegr abe®DSppadachhr®
this approach s to facilitate a more profound c
unvell | aaradrte apdédgt emhsance the precision iwdd.h whi
While sentiment analysis provaindHeusbjiensi glet flact o |
model ing also enables theahidideovpaytefnseocurataol
vol umes of reports. Text classification facilita
into meaningful subcategories. NLP can also ide
Foreibgrec® Damage (FOD), cognitiawnar o aftdrgme )i 1 hadt
reper Consequently, the enriched data will serv
modebhhdgmparative analyses (regional, temporal o
significantly to the devel opmenantbo niaairmteaiendi nagc
increasing the level of operational safety at th
facilitating the transformation of the DSS from

man ag & men t.

Key w®drds$sion Support Systems, FITght Operatio
|l dentification, DSS.

I NTRODUCTI ON

Ensur ng safety n the av at on sector S poss |
t hrough tahnedudemdhr aatheal ys s of operaatdd ofnafll dghta. s
reports are prepared worl dw de, conta n ng val uz:
ne-air s s nc dent s. Howevédrextmdsutn sdfr utcih el xe dis ttd ant ga 9
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Dec s on Support Systems (DSS) are nadequat e n
to overlook ng mp | c manpeskgkeset batsesd @ nr éhauana nv ef a
management. However, n recent years, tmak wmge of
phase has become qu te w despread. -Deerced opedede
accessmdwtahfnoor outs de the r or gananzdatmedrys 0|
acceéeé®s needed nf or mat omaka ndys nn thsmeltwtdeanss
eff @anwheyqual ty of dec s ons made (Aslan & Yél
technolog es to empl oy, t s napnedreajtu v & mem t G 0 1o d
project. I n theanpsdmaretx tc -bté aersn,d nag tsnegldfé | Ot hat ut |
process rmq&OodwPgdge graphs has t he -tpoatcehn tn eall

commun acnailnt ohogy al gnment (Javed et al., 2023).
to fac lantdaigd att rmemsdkecng oy prov d ng rap d acce
I ntegrat ng NLP nt o dec s ormasku mpo rptr oxcyestsems boga
dat a amdaw | tat ng-taomaiml e€s comamemmbinne at on. The e
dec -malkonng processes has the potent al to contr

thereby fac | amaxped tmooes pretceseent ons, part ¢

Nat ur al LanguagenBeocesennguppbP) Systems (DSS
enhance-méd&c ng @mampseees the effect vanamsasl wd s .nf

Nat ur al | anguage pa matoenstse xntgu a(l NLzPe)s dteecxotdueasl dat a
analnabl esawaornet edweidk snggn support ng anmadaakgee rdse ct os om
more effect vely (Seymen & Dem rc , 2023) . Furt
dent f eageah ataemesk faenhdss through the met
el ement s nherent w th n acc dent reports. Th ¢
measures. Furthermore, tra n ng programmes focus
calme more effect ve by ncreas ng empl oyee aware

been demonstrated toanblnbBaneesspafoetgegspest oFols ex
2013), (Gr gohevampgl adat, @ 2df) . NOP 4 reatl hans sq ufe sc aetn.
of traff ¢ acc dent reports accord ng to the sev
enhancement of nc dent management processes.

The object ve of th s study-degptthwafnall d:s fs rost If
reports us ng natur al | amghalagendt gcetsoe ngc(bdlaPp
of dec s on support systems by evaluat ng the f
undertakes a comparat ve analys s of the wvar ous
the egtrcatcontr but ons these methods can prov de
for a moanmrdolrlaoradtk mg saf ety management frameworKk

1. Background

1. 1. Dec s on Support Systems (DSS) n Av at on
A s gn f cant proport on of Dec s on Support Sys
conceptual approaches, although th s S not exp
del neat on of DSSs w thah taetdraeasmewbr kheft asék
hand ng. Secondl vy, the des gn of DSS necess tat e
devel oapnidenetdf omused"” techn ques. The th rd appro

support ng vteherocegnsses -mdkens. viduah dgecostenrt,
research prov des explanator ysoln¥ omrgaaydreavoed sbsp st h
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nor mat ve theor es w th the object -vyel wfng nCKear

1980) . In add t on to the aforemantiednedf el mmt
system that furn shes rmtnearga&a ts v eamatkhfero gd m@Ect os® eosnss .U
ut | sat on of anal yt <cal model s, spec aamld sed

judgemaanhs, nterachaved commpettlerng process s a h
supportstnmgt sreand or unstructured bus ness dec s o
Dec s on support systems (DSS) n av at on ha:
operat onal afnflec -malopng.saTlhdge systems aunsde aut
art f ¢ al nt el | gence to ass st human operator
Y u et al ., 2021) . In a r traff ¢ management, D S
densandegpport aut onomous operat ons (Ball n et
nterest amudloynatwlnl e an mprove eff ¢ ecnrcyt, catl a
env ronments, such as a r traff ¢ control, h ghe
complarpotyent al r sks nvolved (Cumm ngs, 20014
automat on w th human nvol venmendtl exo bmh f©iya m g
mak ng. Also, the opac ty of Al algor thms has |
dec s on supmparotyv esy :tt emyur tddda tmrlu stty among human o
2021) . As a result, dec s on support systems

technol og es such as artandac halne ntealrln ggnaé¢ gofr

& Shosh n, 2024) . The object ve of these syste
eff careshacfyety wh | e opt m s ng ma ntenance strat

s gn f es a paradrgmtohwafrtdsw at prmo atchte v erachudsatl t h
da-ilma ven-ndaekc nsg opnr ocesses.

1.2 NLP Pract ces n the f el d of Av at on

Nat ur al Language Process ng ( NaPrglompsr eah € made dvdr otft .
spoken | anguage by apgddgn ntg vweaaccho mpeutl ermag nt edghn (¢
analys s tool that enables computers to comprehe
Th s d sc pl ne focuses on manag hg @aoadpheexhat u
br dg ng the commun eadommutgams be€Clwepma hatmaals. ,

fac | tatesanwhal ppose®s mwsa@wbstant al vol umes of

I m ted to soc al med anep o g teavnaemas Wwsspapenr tahr ts cnha
fac | tates thd &eqgud amngtuagre ofaphbmdn t es n mac|
to gl ean ns ghts f raonmnd atna e -nehdkic onrga toree t phroodcod sosge se,
2024) . NLP has a w de range of appl cat ons, n
ansent mentandHasl ws ss,gn f camthdempaot ogwn. blus nhhs
mach nes have the capac tybetnefefcf amdt tvaeslkys exye cme
(S ngh, 2018) .

NLP has a rol e n mprov ng comnaungr @athdomstiadt we
av at on ndustry generates h gh volumes of dat a
operat onahd etaelpuoer tfsl, ght dat a nt eract aomd. N L
nterpretat on of wvalwuabl e ns ghts from th s un
safendf f c¢c ency. By mpl ement ng NLP algor t hms,
avareness (SA), wh <ch s v tal fandmperduw mg rre sk
t mes dur ng c¢cr t cal scenar os (Degas et al .,

contr bute to mnalcoen demigs, nespentasl |y thasd base
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support the format on of a pos t ve downtwamed tr e
analamallssrts propodededysWNdtPems can be used to

ear | er stage. Thus, both prevandmeegercwrr ¢éypa
processes dmedoomne effdfsetcar ve. The use of NLP n the
areas of analys s n safety reports. Accord ng t
rs k manaagredeecndsakonng processes annaa v atr aoff ma crotn
fac | tat ng the extract on of mean ngf ul ns
ma ntenance, NLP has not only been able to pre
ma ntenance | ogbeaowkls,t ebtued MR atsecalhms oc fans' acce
traff ¢ control, NL P s often uasmdmptroo vdee ttehcet colra
verbal smexsdgaemged w th p |l ots. The nam@peeoh NL
analys sands gw odwelInyg used n the aerospace ndust
S nstrument al n the sent ment analys s of a
formul ate strateg es that aanndesda omed astatesfiamcde g
reveals how a r| nes can apply Natur al Language
Encoder Repnsestnom Transformers (BE®RAgloc taol amed ye
feedback effect vely. Th s form of analys s ass
operat onal anshpravegeat 1l ann ng, thereby <contr
customer exper ence. (L et al ., 2023).

Anot her mportant appl cat on of NLP n av at ¢
al . (2022) presents a systeamddkeat @Gyged hNLR ausel
occurr ng n Ch nese ¢ v | av at on. Th s appr o:
measandtsrateg es to prevent nc dents (J ao et a
mach ne | earn ng techn ques to pred ct human f a
Made ra et al. (2021) h ghl ght that the comb nz¢
capab |I t es regard ng safety nc dents, thereby

cul ture n the av rtumatdnedn itdafst hymaiw f Actobetteh
prevent angdtcr eregqttlsen secur ty measures (Made ra e

Desp te the cons derable progress made by NLP,

addressed, nclud ng ssues -speh &Gscdhamgbg,ge, un
andul t | ngual aogdgypgorthe Naoftowr e sttt oned chall en
devel oapniué ret dent f cat on of appl cat ons n nu
heal thcare, famcawnsteq meerd ucartv omeg ( Gour , 2020) . A
n n o vaanrdenbenme n t n NLP technolog es can be expect e

andnt u t -ocveemphwtnearn nteract ons (M halcea et al .,

1.3 NLP Techn ques Used n Av at on

Nat ur al Language Process ng (NLP) techn ques are
ndustry, w th a v ew amupermrhdan oamdn guabfgetrasta leyf sf n
vast quant t es of textual data that are now be
pr oceasnslemg vat on of ns agdlo sumemims var ous report

1.3.1 Text Cl ass f cat on

Text c¢class f cat on n av at on s pr mar |y ut
such as Av at on Safety Report ng System (ASRS
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al gor t hms nNcl-umeerTee mDdédc emeadDEFr epombnaoyd( WFt h
Vector Mach nes-TesViMMe moaotyg ( E1sdndin B eatnefi®csBlo ® st R

Example Appl cat on: I n a study, 425 ASRS repor
class f &ed nto threecacrad egoceed,nach. @¥. nFh an
operate exclus velyswruouadtonren( Newt&tWwWdl lomae, 202

1.3.2 Top ¢ Model ng

Top ¢ model ng s appl ed n av at on to d sco\
Al gor thms/ Models Used: Techn ques -seght aselLBaen
Factor zadnBBERRTOMME) (wWh c¢ch comb nes BERT w th HDB
Appl <cat on:andHlemdéam fcadt dras | ur es n acc dent sce
from AMABBRS repor tasntdhe h g abbaBsfeodr MBeEFRTop ¢ (Jonk et

1.3.3 Named Ent ty Recogn t on (NER)

NER techn ques are used to convert c¢cr t <cal ter
Al gor thms/ Modehsnd@sedbaFamemodameBEIRTKk e sAwa &ato mmx
approach. Exampl e Appl cyapte son : mabhatfeata teusr eflsasctho ras
dent f ed w th over -Pa0s¥ da cAviad REBECR/O nuosd enlg, tahse dBeEnROT
n a 2024 sangdyynwthetng revalatanmda sestfely, r2pda) s ((

1.3.4 DeepBatedr€@l ags f cat on

Deep | earn ng models are ut | zed for tasks such
Al gor thms/ Models Used: -LSTM), BGdt edcReoaamd ehSTNDh
S mpl e Recurrent Neur al Net wor ks (S mpl e RNN) a

comparat ve study presented on ar X v found that
phases n ATSB safety raengdoist smsscacrkeFdWamy ohig% ,acd

1.3.5 Safety Aud t Report Class f cat on

Th s appl cat on focuses on t he aut omat ¢ ca
Al gor t hms/ Model s Used: BERToaps ecd, cdoamsbs nMed aw ©Mm
ut | zed. Example Appl cat on: Isn ft tat sbandynephactk
proposed on the reports of the Ch na C v | Av at
ex st ng techn ques (Xu et al ., 2024).

1. 3. 6-0Fhageét Class f cat on

Th s techn que s cruc al for determandimgg t me asp
acc dent or nc dent reports. Algor thms/-Model s
CNNgn®l mpl e RNN. Example Appl c aatngddRMN:N A ns t2u7d Y0 0o niy
reports found that SsRNN ach eved over 68% accur
(Nanyonga, et al ., 2025).
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1.3.7 Superv sed Mach ne Learn ng Appl cat ons

Superv sed ML s appl ed to categor ze f| ght o
andser ous nc dent". Al gor thms/ Model s Used: A
Regresandn, FOR est ,anXGRao etst Ne ghbors ( KNN) , a

Appl cat -bars:e dA awed cat on devel opedamdn Foadgws( 20
ach eved the best resaundn sskFclwrteh odn Oacr’c droac yc | afs sO .1
occurrences.

1.3.8 Knowledge Graph Creat on

Knowl edge graphs are usadhtdée mpenr &lsemel atheomdldeps s

acc dent reports. Algor thms/ Models Used: Techn
RDF tr pl eandaxtergaatt om, w th graph databases | k
prototype, developed n collaborat on w th Tangu

RDF tr plets from ASRS nc dent reports.
1.3.9 HyBaséddR&I Blach ne Learn ng Approaches

These approacheasfcomid mealespewtth ML models for

proceducempl naomce. Al gor thms/ Model s Useadn Comb
ForasitRul e Terr er w th transfor mer mo ebealsse.d Ex a
reason ng w th mach ne | earn ng enhances r sk de
angdxpert knowl edge ntegr-makongc( Garatafet al .

1.3.10 Expla nable Al (XAl) & Act ve Learn ng

XAlandact ve l earn ng techn ques ar e empl oyed t
recommenarad oomrsnabl e effect ve |l earn ng from sp
Al gor thms/ Model s Used: Techn ques -angecn audte ¢ L |
Explanat ons), SHAP (SHamMbMeyeAdd htye SemPl angt c
transfor mer model s. Exampl e Appl cat on: Expl a
feedback dur ng act ve | eardne dhugc, nage cled beerlatn gn gc orsc
n sarf ett ycal appl cat ons, though the qual ty of
& Lee, 2017 ; Hol z nger et al ., 2019) .
1.4 &&NABPDS I ntegrat on
The ntegrat on of natur al | anguage process ng
devel opment of soph st <cated sgmaxepnesd cta poaubsl ed eocf
extract ng mean ng from user nputs. The mpl em
enhance the acnak ancgy porfocdeescs ess obny m n m s ng t he
fac | tat ng eenfhfancc eedn coyp e rAatc oommpaalr ab |l e nt egrat
holds thelpbbenontr bute to the m t gat on of ac
or delay, thereby result ng n an enhalncregne ngt od
programm agdecNLsP)on support systems (DSS) s a
or mat on systems. Th s could Il ead to more ac

n
< =S
n —

tem, wh <ch s descr bed n Omoregbecogh02Z®E p:
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user amduuetzy | og ¢ rules for dec s on support n
& Ferrett, (2016) , n the r research, tr ed to a
(CDsSs) n electron ¢ med neaaclh rneec alnada t (nErNERY) |saynsgt ue

process ng (NLP) techn queasnNILPPhu®,c htnheguese tof mp
dec s on support systems offers a solut aaoythat

ranadeduc ng the need for human resources. The
comprehens ve rev ew of cont e mproadawayn cdeedc osp to nm sz
met hods. I n th s study, t he evodmndheonmaofn THhF,l | ¢
encountered n the devel opment of these systems

technolog es such aansiaaht nfe d ealrn mgel Intge ndeeec s
emphasanzighdke, pos t ve effects of th s -nmatke girgat o

processes were d scussed. I n add t on, the var o
genet ¢ ahldeur tshtmsgs wused n DSS systems are ana
as data qual taynusseystaecmefplteaxiclke | nt ys;ystem succes:
of the study, suggest ons for tftre endti yr e, nsuel:
secuangttyrleenmgtng system flex b | ty, ar e ncluded.
advanced technol og esamsmacchh amse alrearfn cngl nonrteed s e
dec -makonng processes. The nclus on of NLP n th
andlata analys s capabhmdéreéeyacecsupabetdag $asmner Th
have a pos t ve mpact on acc dent stat 50 cs by

moment despesc Halsight mperat ons.

The study presented by Han, (2017) proposes a n
support systems (| Bf&aXk) ntgo prmogreswse sdanderomuncer:t

dec s on s made by compandalgc al atwnobiletwe ¢t
us ng the m n mum set of dec s on rules obta ne
mak ng process, subject veardabdgteaxrts vree ffraecsteonts rsgl C

of support of dec s oaintdhwel esataroe odv alhuweastee df atca goert
approach sumad&r hg ¢dpeoce scmmruncne rbtoat hn sepnevc rfo ncme nt
results that better retlecbnusappoeedsystamsnte

subj enmbyect ve factors together n order to ma
NLP can more accur abedypeantt &tr pores, usmanae anreaegyst h
of dec s ons n such systems. Such ntegrat on c
enabl ng nmeonfdasd eacurdetce s ons to be made even n |
NLRNDBSS S not | mleccdsatomngradnt eghal (N k for
nvest gat ng the use of NLP techanmoudesfy nbuwl Iryt L
behav or, t s howepaosweesr e ch ed epco tse nan asim@opf o aNtL R o n & @ x
(Bahj a, 2020) , It also h ghl ghts the broader &

h ghl ght ng ts pobmput al a&mdnemacatswe nolpiemarnt ona
through bemalrngdecThlh, whnttégrcaotntommnimhotr @es atte uf ats
dec s ons by -conppwtvemg mtuenaaact on, can al so ncr
anslaf-enr yented sectors such as av at on. Thus, t
acc dent stat st c¢cs bywwndledus o0g demmys. cat on er

I n the study conducted by Mader na enmattur aln (
| anguage process ng (NLP) techn ques to detect h
prperocess ng steps were performed acntdheert ddatawe
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appl ed to var ous mach ne | earn ng algor t hms (
neur al net works) for class fy ng human factors.
accuracy, arsskpresc tf v ttyy,. By reduc ng the rel ance
the study a ms to detect el emeanautod mahtuenda nwaeyr.r c
approach contr butes to the devel opment oé a dec
f eld of av at on safety. Th s approach |l ays a
dec s on support systems. I n part cul ar, NLP mc
nc dent reports canasagrmraeldy sups tphreo cdeastsae sc oolfl edcetc
thus enablmarkgerded os roankde matgur ater vent ons. Det e
such as human error at an early stage all ows for
makets poss hinddheoropntdecatuses ofandde @ambnobhoacc dé&r
systemat <cally. Tipeomwefr ®rde ,d etches wane sgfst BMB can ¢
manageme-atcoflepter sks, help ng to change over al
et al . (20e2ranhd coanr rt heed ootut a study to ncrease t
solut ons n the f eld of a r traff ¢ manaacgke ment
box" nature of mach ne | earn ng mod-ef st poaksdacs
support Ssystems. I n an attempt to overcome th s
I ntell gence (XAl) techm gbhessthadybeen paspbsed
mach ne-blasa@rdn deg s on support syahwmkbsandthebbymarc
users by us ng methods such aanldd HMEP ((LShcaapl| elyn tAedrd
Mod-agnost ¢ Explanat ons). Accord ng to the res
cont rarnddtehresr useasddom sunodnesr sftr om mach ne | earn r
ncreas ng the rel ab | ty of the systems. Th s
d mens on of art f ¢ al nt el | gence eafgpl ncdteram
of support ng operat onal safety.

MATERIANIMETHODS

Th s study s based on a comparat ve analys s of
n the av at on ndustry. I n the study, the qual
andt was a med to evaluate the selected NLP tect
andffect veness. The research wasdrsalrywtctaale dmebty

Examples of appl cat on of BdHbttheé echmsguens t het he
examamédhe extent to wh ch each techn que contr |

I n th s context, a comparat venalealtpsat wasrmade
were obta ned through a systemat ¢ | terature re
RESULTS

I n th s sect on, examples of natur al | anguage
nduasntdkhye comparat ve evaluat on results of thes
overv ew of the appl cat ons made n d fferent f
obt aa mtethde r | m ts. Tha&ngtle cvteorrss t yn owh tchhe NL Pel dss
found to fac | tatae dag cofmptrreeh e;most evmetidhuenld eanmbetadt o0 d
NL P n a hol st C manner. Based on Table 1, t ex

automat ¢ analys s of wunstructured safety report
bet ween d fferemtndhypas bftamcnglenhhe devel opmen
systems. However, they also present adnlds ard veaerdt ag
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general zat on capab | t esandNamed Enamad ypul&e ang
analys s by enabl ng the extract on of spec f ¢
documents. However, tespacchratéeékeym dehtoogfyy &vaan
spec f ¢ data ardeel esngesnus tadvee | fTorp ananover ng re
ma nt enaarcpgeasiseqyger compl a nt records; however,
gener aetned eqfut res human nput . Sent ment anal ys
sat sfact on, but t may ntroduce d stort ons
summar zat on enabl es the mean rnegbfyuls ucpopnodretn snagt d
makers who face t me constra nts. Nonetheless, d
analv astpeocn f ¢ model s are requ red. I n conclus or
systems m dercet carv chepeonds on evaluat ng each NLP
neeadnsdppl y ng t n a contextually appropr ate me
Tables should be | sted by number awmghiboul @t bre |
arranged accord ng to the example as g ven bel ow
do not f t on one pag@emdelioohtetbeasd VTakelde btoco
c ted the tables before the tabl esanwheéhf textl e
should be wr anadt lretuppesr exxept f onr  pnr olpoew e rncaans
The abbraenedt at ehscal cr ter a n the table shoul
exampl e.
Table 1. Comparison of Major NLP Techniques Used |
NLP Av at |Advant L m tat] Case S Refere
TECHNI QU App!l ¢ ( n Av
Ar ea
Text Clal] Aut omdg H gh Requ rg 425 AS ( New &
cl ass cl ass data w report| Wall ace
of ASIn accy | abel 1 un ver
repor|{Demons mbal al|fl ght
d bet ween|progra
appl ¢ may deg d v de
n perforn t hr ed
oper af catego
env ro anan H
S . SCcCOor e
0.90%
obt a
(wor k
w t h n
nst t
nfrasHt
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Top ¢ MdExplord Extra{Hyperpal Us ng (Jonk
dom ngd themalsett ng and 2023)
themed struc|] of them trans-
av at froml chall en based
safety exten Mean nd¢BERToOp

col |l ed t heme NTS&8nd
gu ck product |ASRS r ¢
dent be | m|human f
generl very sh| antdec hrn
trenig fault
w t hold wer e
need aut oma
h uman d scov
| abel acc d

scenar

Named E|[Converd Autom{ General|l Ent t ( Ghnrda e

Recogn cr t c|lextracl model s as a 1 2024)

( NER) n f|I cr t f 1 -dgohme types
safety|lequ p compat |manuf a
nto stfprocedF #©@n ngd ,andarr
dat a weat hll anguagd factor
cond f§ requ r € dent

et c. computal w th (

fac | resour|90% ac

the f us ng

steps BEROas

nf or Av a-t

extra BERNER

model ,

demons

n a 1}

study

reand

synt hgq

av at

safety
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anldnf amat

Sen ehea

Deep Lesg Phas e H gh|lLarge dg I n the (Nanyorl
Based |cl ass ach ev educat]|] presen|] Wasswa,
Class f of av n colfl Computalar X v, 2025)
nc d| |l angu] andemor| B-LSTM
repor|f patten costs a GRUand

captu S mpl e
|l ong wer e
depend compar
s; Aut LSTM g
feat U the be
| earn w th
accur a
87 ®na
s m | §
scor e
Safety Aut oma Fr ee The pro|l I n the]l](Xu et
Reportlcategofjreportlexpla n{dqpubl s
Cl ass f of ¢ man u g mo d e | MDPI ,
av at| workl|]compomenyq cl ass
nspeqReducg Data pr|f met hod
repor need concer| propos
attr the re
eng n¢g t he CH
C v | 4
Superyv
D rect
stat s
out pac
ex st
techn
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anldnf amat

Sen ehea

Phaxfel gDeterm|FIl ght] Errors ResMdMatd ( Nanyol
Class flof fl g extra of semd sRNN w Wasswa,
n a w th amb gu|lcompar et al .,

acc de accur Uneven 27,000

ent r¢g He weld str blreport

d rect affec] ach ev

dec s| perforn accur a

suppo over 6

syste prov

super

phas ¢

cl ass |
Superv dgCatego A The SMJ I n the (S ow,

n of flcomparappl ca based

nc delof d f reducdq appl c

" nc dfcl ass perform|jdevel o

"ser al gor some mo| S ow (

nc de and Accur ac Ra nodm

mbal g around Forest

dat a the b

techn resul td

such accur a

SMOTE 0. 73d fd

was t g F =0.

Knowl ed Model It pr Rel at d The (Tanguy
Graphs| cauasmd| compl | abeled protot 2016)
t empo acc df requ rdgdevelo
connec|l cha n Graph coll ab
bet we| v samdg scal ablw th T
acc dlquest et al
repor| struc produc
angd ng nfogr
out my by ext
report RDF tr

from A
nc d
repor
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Sen ehea

Hybr d Cr t Scal al The aut Comb n (Garc?z
Based & procedq of Ml ASRS rubase Luengo,
no-n w t ho proces reasorn Herrer
compl m ss systenw th m 2016)
determ|lexpert] publ sHh |l earn
S ML SAGE enhanc
remed Publ cad detect
f t uses accur
a bad| comb na wh | €
rulaekiL ma nt a
compone t he
prov de nterp
accur ac| yanaxpdg
detect knowl ¢
ntegr
cruc 4
cr t
dec -s
mak n
XAl & A({Presenf Accel dlncreasq Expl a (Lundb g
Learn reason expen surve I]AI tec Lee, 2
model|] appro XAl outg | ke 9 Holz ng
propogreducqd qual ty fac | 2019)
Eff ¢ cost fluctu exper
l earn |l abell]depend 11 feedhb
| owabdg Accept mod e | dur ng
dat a. s h | earn
saf-et accel e
cr t mod el
area apprarn(
reduc
| abel f
part c
saf-en yt
appl c
t hough
gual t
expl an
depend
t he mg
used.
Text Class f cat on: Structured Categor zat
Text c¢class f cat on prov des h gh accur aanyd
forms the bas s of dec s on support systems.
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class f cat on demonstrate the operat onal rel @
| abel addldas s mbal ance ssues may | m t the mode
andd vers ty are of c¢cr t cal mportance.

The var angteylmrameéhoul d be cons stent w ahdthose
equat onsEguwatt hends exhamtddpbde cen€Cembboat.MaAtidew t
equat on symbodmdompgte hleen sclbd ayr Idyef ned.

Named Ent ty RecognSpeomnf (KNEIR)f.orDoata onn Extract

NER s effect ve n Baneashbemange avepbrbas saf et
extract ng key ent t es asnddalusas od rfar dfutr et ygdde
I ke ABERNMIERQgn exceed ng 90%, shaeowpectliecr cpot ext sa
gener al NER model s | ack sens t -tvunt yn gt ows ptehc aste cotno
dat aset s.

Top ¢ Model ng: D scover ng Latent Themes n Uns
Top ¢ model ng techn ques help dent fy recurr

nc dent reports. The auboatmadchmr exltrfazual oomd lod mers
NTSB data exempl f es t @ n dutsreaftudghecsspl annnt mgnd
nterpretab | ty of the gemdhat ed atsep fcsxatebnss
def n t ve.

Sent ment Analys s: Passenger Feedback w th Amb

Al t hough not expl c tly | sted n Table 1, sent
eval uate passempdar sd mampgl annt sTh s techn que offe
m s nterpretat ons when appl ed to-stpechrd «cal atngwu
Text Summar zat on: Enh@mct ngalEfDPeec ®nerys for T m
Text summar zat -makemnuppomder dtecmes oanstra nts b
However, t he r asdio notfe xsteurealnt mnmcadcowsrsac es requ res
anddomaeadmpted models. Astpgaoamented wodabuaulvarmy o cru
Deep Learn ng Model s: H gh Perafnglr mance w th Comp
Deep |I-basedngl ass f cat on approaches, such as

compl ex I ngu st ¢ pantiarge. dadempetat tdiregyl dreans

Add t onally, the |l ack of egplt oab énvyrocameht &
XAhBhnAct ve Learn na@nHixmpteerntpdeat &l alctt yon

Expla nabl e Al techn ques prov de ns ght nt o
acceptab ssttakes nemv ghonment s. Act ve |l earn ng [
unl abel ed data. However, theaswheygtalmst y egqfu trkeeh
depend ng on the model

I n conclus on, each NLP &mldhm tqgaute ohnass dseppeecn d ncg a
anaperat onal cont ext n av at on. Thus, techn ¢
contsexits t ve. I n the future, hybr d approaches
hol asitdelc abl e analys s capab | t es.
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DI SCUSRAINDBNONCLUSI ON

Th s study has explored the ntegrat on of Natur
Support Systems (DSS) na ntallve ad¢ o mtne xstaf @ft yt | Tdih o u
analys s of d YWermnsg NQPftreomhaegamed aessnst ft yw arte mwmg
top ¢ madieépnigearon tngh anso dbeelcsome ev dent t hat each
andonstra nts depend agapoenr ath eo malt ureee dosf. t he dat

The f nd ngs h ghl agnbtamelatntexty clasgnf tcan (¢
effect ve n transform ng unstructured saanfdety r «
text summar zat on techn qgmal nngrhyherevagqlpdnd Isd
condens ng complex dat a. However, successfully
domasprec f ¢ dawas¢tysdachdvrepjuntnagt, onal resources. I n
t feoll ow ng recommendat ons are proposed:

l1.ContSepxetc f ¢ Techn que Select on: Av at on or (
the r opebédbronabtaeeds us na@anMERtf ol ama hHten
nc dent report ng systems.

2.Hyb
Hy b

cr

r d Model Devel olpaearticia c@o mke n emag nr wmlge appr
r d NER poprorXAeld cl ass f caantdnomr)y pcan alballarnoge
t cal appl cat ons.

3.l nvest mentSpenc Doma Dat a: Bu |I'd ng or access r
enhance the effect veness of NarRdommadeexlts. ta | o

4 . XAl Il ntegrat on for Transparency: Expla nabl e
DSS to ensure huanmedntdopet amodsel undepsestkas éespec
contexts.

5.Scal able System Des gn: DSS arch tectures shc

NLP tools w thout comprom s ng dat a ntegr ty
Ult mately, th s study af f -bransse dt hDeS & r ann safdovranmact
r sk management, enhhaneloabd -dg ewWdart adaeka Insgs @rine tay, a'f
Future researcht maey NLoPcusntoengrragalon w tmntl ght
val dat ng hybr d model s n | ve operat onal set
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Comparat ve Evaluat on of FI ght Plann ng
Organ zat ons

I brah m CeviherT&mdhadagvas

1Bsk seh r Techn cal UnawvastrderyautFacs)| tDPepdr Ame
Tra n ng, 26555, Esk seh r, Turkey

*Correspondnand : awtelvlhhrere kabaday @ogr. esk s

Abstract

Devel oping proficient flight planning skills cor
Modern flight schools are Tncreasingly |l everagin
However, selecting tgooolbsj etchtatv easl {pgons ewsi tah dtiesa d hnic

presents a comparative analysis of contemporary
sult amwFieytiveness within the context aodcdd ight
a set of criteria deemed easuwtnitlitade d otrhia:m wdatu ctad

of software applications. These iTnclude the fol
pl anning principles, ease of use for novice pi
integrattd ohnwedt dear, NOTAMs) for instructional f{n

fl eenldi,censing models suitable for edbowtithreal I
software tool s dmuriadcttiactal tahpep|liecaartniionng eifniftliiog ht

pilots. The research examined thasfdupatriamealitsi ¢
support student | earning outcomes. Thi-baseddy ¢
guidance to facah@nanegr athfeonsedfecsbbhware that

significantl|ly amahfahcacyhefgphl btyeducation T n fI

Key wmBIridght Planning Software, Pilot Training, A\

Organizations.

| NTRODUCTI ON

The devel opment of prof ¢ ent flI ght plann ng s
tra n ng, equ pp ng student p | otanedM ft hc temda ffdu
operat ons (Feder al Av at on Adm n strat on, 201
H stor cally, th s ntr cate praonqgaplearsveads dhairgth tr
met hods t hat, wh | e fundamandaln, saorme cmcreesas rregll
solut ons. Modern f| ght schools are progress Vv
cr t cal competenc es, recogn z ng the paontdent al
operat onal eff ¢ ency (Salas et al ., 2012) . Ho\
chall enge: select ng software &ahalt gres | edml esosnl

establ shed terdhte Mg aoch] engt nt wvteagoe cpt droyt sof ab
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The complex ty of choos ng the r ghndeoln waale

deamsd pl aced wupon t . Fl ght plaantdmeng gstalcooel
must prov de robust support for ts nstruct on.
eval uat on of contemporary f ght pl annamdgy sof
effect veness w th n f] ght school tra n ng curr
ap pl cat ons by exam n ng the r educat onal val u
alongs de the r techn cal featur es, suaxmdhes t he
ntegrat on -tofmee sdsaetnat, alaobeoad ogs weat Aer men ( NO
research s part cularly concerned tw d hp all otg:, nwl
ntu t va&ndlnetaerr fpapecdkeasgog c al pat hways. By emphas

tB study a ms to angdasmsunr astfrlatghts ¢ hodrdnvsatl ulel o
conf dence -nakt mey rprdoecce sss.on

I ntegrat ng educat onal technol ogy, such as f|
enabl ng exper ent al |l earn ng env ronments. Suc
the pract cal appl dgat oenpaf amuwencdhe te Saanitu | lkeo wWing
have been demonstrat eadnédindhhahcset éethedeepemt!| ear mfn
(Kol b, 2015; Mayer, 2a@pto7)nt FrGCoong na tp evdea gLooga dc afllh esotr

nstruct onal tools must be des gned to avo d ov
nformat on, allow ng them to focus on master
construct v st | earn ng-bpeadr apll gmrs nagd,v owlat eh f alrl
act vely consthnrdugtby hengagnngrwtth reatlestgredgro
software can fac | tate (P aget, 1970; Vygotsky,
The s gn f cance of th s study | es -hbasaed pot
gu dance, support ng andhoemeadat soht waretadopst. o
f eatamfdasct onal t es that demonstrably enhance s
research a ms to contamebtteaty ohepolverakHuqgatl
nvest gat on s centered on tools appt @abtreato
fleets typ cally wut | zed by fl ght schools. A |

software tools antandep &tveachtt onbae hav &2 0I12&blte mef r i
dynam ¢ nature of software develaonmment nefh anaty
a d educat onal nst taksdape omf Mmavghat phgnhhage
t s mportant ansdemomtmenetnidatt tome fo fyn dahmpgsys ttuod yf ur
software developments beyond the 2025 t mefr ame.

L terature Rev ew

The ntegrat answofft wWlarge t ant ¢ opllisot tra n ng has
espec ally for tasks such as fl ght plann ng. Mo
to enhance eduacnapeomaal ooalt cpmes c¢c ency. Th s rev
fl ght pl anann dhgl ad efdt whrge t al solut ons n av a
pedagog cal effect vemegdsmo gte c hmpd rotga rctall y ,e atphaeb cl 1
based software select on n al gn ng w th tra n

I nam@unes (2024) explored the prom s ng use of
traamadompared t w th real fl ght performance. T
can effect vely m m c¢c real f| ght scenar os, sug
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as valuable complements to trad t omafdrbkbedhtapl
undanantg.

Guevarra et al. eogéeéh fhtgbtducedtaochAbr system
through behav or al clon ng. ahldfsesystcemr antal yea
under | n ng the potent al for ntell gent soft ws
l earn ng mechan sms.

Volam@Dorne ¢ch (2020) del ved nto the del cate ba
antdhe preservat on o&dngodmotts 6v emasku all |l sp.| aThme nrg r ¢
mportance of ma nta n ng a balance, reassur n
cons derat on of preserv ng foundat onal sk |1 d
Zhu et al. (2024) conducted a comparat ve study
anabroad. The r analys s, wh <c¢h ncluded softwar
d verse d g tal pl atformamagompet ehear Itd ao pa@leat amda
We , dmdgu (2022) deyelteprpedoan £ rxa n ng s mul at or
real sm n p lot tra n ng. Wh | e not focused exc
daangdcenmased tasks reflects broatdeme tdeatna,s &rm weas
cr ter on for evalwuat ng f| ght plann ng softwar

Kel emen, Pol samd@lwblo,(2RBReBe¢memoposed a hybr d as:
|l omanelxpert systems to evaluate student panldot so ¢

al gnment w th d dact ¢ systems, support ng the

educat onal performance metr <cs.

Lastl vy, Pray tno et-bated(2D28ht devmbbatedr amaweéag
nstruct onal over sf rghanadlnTdeat sas  snytsetgernadts owns exa p a
character st ¢s that fl ght plann ng software sh
Coll ect vely, these stud es underscore the mul t

educat on. Key themes ncl ude anstdhbe |Ic apyac atcyc utra c
essent al s kr elll sanw et hoonu ta uotvoenmmat on. As f | ght sc
to del wver the r -wasedcebkblumct tde efv génoe ng s

ensur ng pedagywlgudaht ovobegpetency.
MATERIALMETHODS

Th s study employed a comparat ve deasaodomppgarmne an

contemporary fl ght plann ng softwamr et aop pp Ilcoatt to
curr cula. The a m was to assess howaeamfdfact wvaly
appl cat on of f ght pl ann ng processes. The t|
ha ns@ n test ng by eval uators famnnamn tw o htrfd ng
requ rements, earstdrruesst wtolrg hr enle sasb olf ttyhe research
schools w th a secur emafkounngdat on for the r dec s
A purpos ve sampl ng strategy was ut | zed to
appl cat ons for eval uat on: ForeFlamdhdppeSkeynD e n

FI teDeck. These appl cat ons were chosen based
w th n the gener adndaowpatehemscommureattyure sets r
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operat ons as of 2025. The select on a med to r
cons dered for ntegrat on nto p | ot tra n ng p
Data coll ecansgtom t edsvtol wgdofh each selected softwar

w th fIl ght pamaithnng @®rtna pl pagnadrad qgaued efmenght A
scenar o was devel opredio ntpearearbs Ur & yc aarcy osstse ntchye ev
s mulated a typ cal V -csouuvanit rFyl tgrha nRunlge sf | ( WFhR), c:
student p | ots. The parameters for th s scenar
basd on a ub qu tous tra n ng a rcraft, the Cessrt

An evaluat on rubr ¢ was mesednc ulawmds hwreeaebbped:
cons stent assessment of each software appl <cat
deemed essent al for an anfdnedtudeae:educat onal en

1-Academ cThVasl ucer: ter on evaluated the software'

demonstrat ng fundament al fl ght pl ann m@mgdpr nc
we ghidal ance, as well as ts capac ty t-onstuppor:t
tra n ng.

2-Ease oHmMmpUsas: z ng the ntu t veness of the us
pl ann ng processes amtdegraomprehéonsthe ke&t wane,
w th m n mal pr or exposure to d g tal fI ght pl
3Accur @bys nvol ved evaluat ng the accuracy (
calculat ons (e.g., t me aeldndautde s tfamnecle sg o msguamm

a rcrahmamwmala computat on met hods.

41 nt egr atTehd sDatra:t er on r gor ous | ya remraelsueantteadt toh

qual ty of ntegrated aeronaut ctal medameat e ow otlho g
nf ormat on sucharmagr aWehT AcRasl, wleAaFtsh e r representat
A rmen (NOTAMs) . These el ements are deemedl ess e

foster ng reasedt|l eascemgremv ronments.

5Rel evance t o Trha snesrt uMdyr ceevadltuat ed t he compr el
a rcraft database, w th a partanadutdatrramphag 8 DO
beyond the Cessna 172, as wel | as the ease w th

6c-Educat onal L Tche res ansgs eMes kel :t hea rea/faf olradba bl It yt,y
|l cens ng opt ons for educat onal nsansdpwetc dn <,
academ ¢ programs prov ded by software vendor s.

The qualnguantvéat ve dat a cboasleede,t-dsdc evnhanro mog b e § & m
were subsequently analyzed through a comparat ve

d scern ng atnhdee agthessgtshsof each software appl
predeterm ned evaluat on c¢cr ter a. The amrd mary
funct onal t es that substant ally bolster or m;

thereby aftfechogbhflseg descghts to nform the r ¢
RESULTS

An evaluat ve compar son of f ve fl ght pl ann
Rocket Rout e, aGhadempre skint FFllan,eDec k, was conducted
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of us e, accuracy, dat antdheegwvat |lab, atycodf teduuel
Table 1).

ForeFangkhyDemon emerged as the most su table

ForekFlI ght demonstrated dngafythr oendgu craetl eovnaan c ev atlou ea,
It was the only software raamt@éd o" BXEelrlsertducfadr o
mak ng t h ghly v able for nst tut onal wuse. S
capab | t es, excell ed na ngdas et af neseh mar kad a:

categgor part cularly benef c-fal ehdl yamawtceésfaabeé e s
|l earn ng curve.

Rocket Route presented moderate perf or manere n
solut on. Wh 1| e t does not outperform n any sp
educat onal amalhttegrasabnl ty,

Garm n FltPlan rece ved ta&ardlatoawe sntt esgcroarte son.n Ad

h gh rel evaanad ufcaart anradr df tcens ng ava | ab | ty,
regard-tngier dl@MmMABat her nf ormat on, ma k e t a | e
env ronments.

Jeppesen FI teDeck demonstradéd eat hveghdadeag r e
effect vely al gn ng w th the requ rements of I
encountered chall engaemsdersdlratcdd ohe easedaftatusenec
advanced features are deally su tednllarr pearod tco
access b | ty reduce ts appl cab | ty w th n ed
Overall, the f nd ngs undanmpbecdoargeo gF ocrael Hly gvhatl uaasb Ite
closely by SkyDemon. The analys s revealand cl ea
educat onal su tab | ty, ahadghdsghll eng n $hte tnwete do
al | platforms evaluated.

Tabl@omparat ve Evaluat on of FI ght Plann ng So

Academic Ease of Data Aircraft ~ Educational
Software Accuracy . . .
Value Use Integration Relevance Licensing
Very Excellent High

ForeFlight High High High Available
SkyDemon High \I—/|?grz High Good High Available
RocketRoute Moderate Moderate Moderate Moderate Moderate  Limited
GarminFItPlan Low Moderate Moderate Low High Available
Jeppesen FliteDeck Moderate Low High High Moderate Limited
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DI SCUS&In@ONCLUSI ON
The f nd ngs of th s anflkdPemoggaese that mést epbkd

fl ght plannnngdg toalvs atoomnabra n ng programs. T
ansgitrong dat a ntegrat on capab | t es pos t on
outcomes (see Table 1). I n part a&nmrdeaarl,meF oarcecRulr agch
features make t espec ally su table for struct
ntu t ve des gn | owergnehe, ectomyrbbout 8ag for an
curve.

A key ns ght from the evaluat on s that effec
techn calangs &t Is toyn. Wh | e platforms such as Je
f eatanmitdegh data f del tgnrddshter rctledn & dcuc etasen alf lu
h nder the r eféeet vemeswmsngn 8nmriarly, t ool s
relevant to a rcraft operat ons, f a& hildosvheorr td a tna
rel ab | ty.

The d scourse add t onally underscores the pare
the most prof ¢ ent software w Il exh b t-subopt
structured asnglohabss enEaelngagement w th d g tal p
or entedndwelatr nvatges operat onal fam | ar ty amon
advantage | es not solely n the select adn o:mf ap
w th n nstruct onal framewor ks.

Recommendat ons

To max m ze samallengn owttchontersa n ng object ves, t
proposed:

1-Adopt ForeFl ght or SkyDemon a® the pid martyt
based on the r edwnldacemnanhgedvactalvehetsyp.

2-Partner w th vendors to negot ate ta | ored
nst t ut a mldoatl @ rane csecsasl ab |t y.
3l ntegrate software tra n ng d rectly nt o 1

exposure from the outset of the r av at on educa

4-1 mpl ement regul ar eval uataneigulodtadirdgy detvlo ! tveq
ma nta n ng al gnmemthnedddut At bonhl pgpdastsry needs

I n conclus on, fl ght pl ann ng software should
modern p | ot educat amambVéhdedne dp r ot poeorld syd ksy ekl earodimerde F
can mean ngfully enhaamndagnapetr@mtt eafman c¢@zladumeesrsstof
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M xed Data Types n Measurement Model s:

Murat YIEDIRIM

Tokat Gaz osmanpaka Un awmAldsn hyst FatuleySof ekceas:
Bus ness Adm n strat on, T¢rk ye
*Corresporndgandurraaut.hmoyr | d r m@gop. edu. tr

Abstract

The use of bhodat egoti analousbserved variables in a
types is becoming increasinglyafinpbhaviamtal esplee
Simulation studies generally address whether th
variables. Bayesian simulammdhoeget Udakbsobeer bedh
made significant contributions to this field. Ho

cl assisctailc sstiast funknown. I n the current study, Tt
Robust Maxi mMbonRLekeélimhodoodon technique, which has
structure of t hantdheea ssuarmepnieents inzoed ewer e deter mi ned
findings. The model artdhse tfharceteo rl altoeandain@gasnichrbel ebse,t
correlation coefficienas wifgntende alsat®.nd3. vRadrabolkes
determinednftory aamddab ilesatensur ed amtwlanht i heooategot &t
inclu

r

ded n a |l atent varfiabl e t ogaentdderd. uThhiet ss a nip

i
generation process was carried out by means of |
andel ative bias (RB) were used in determining Ml
sample size of 200 erRtes@dMhheabesomer d aRBoval wadsl
units, hdieacsrdeasreleBl evsadledds bel ow 3%. I n the sampl e
observed thaapptodabied meadwmesln the cor6edetion
was observed in 200 units, while thhe samplkedeicz
1000 wunits, all biases also approached zero {n
interpreted tamabaomv enesddmpl d esviede of 500 units s

measurement modehbWweéetstaumiued. var
Key wMeasurement Models, Mixed Data Types, MLR,
| NTRODUCTI ON

I n Structur al Equat on Model (SEM) st ud aensd, mo r e
then dat a s canhdcmnpeaerde ttoh eesset moad eel s . Thus, t he
cons stency w th the theory s selected from t he
l ook for a good dntdheb ed ameae,n huhte arosdel ar e nt er e
parameters that the model has. The reason for t
reldate the content of the theory of nterest. W
the est mat on results S very mportant for the

SEM has become the most fretgeemtbgeuséedptachntc
n terms of evaluat n@ntleeektopsngtempoetsann hhpo
year s, the deMBumet Modt & kel yI used n frequen
AMOS) . By ensur ng mult var ate normal ¢ty n th
nf or matamdhemaskitd err ors of tdrmetdhpea rmeondect| &rst & s tt h evaat!

100



I 1. |l nt ernat anldnf amat S@en ehea
Congn & N 2BOCBUdapest /IMawnZ 220 5

I kel hood rat o test (Boll en, BORi6ht | dhamdis190A4

many stud es were carr ed out n the follow ng
2000). Now, some SEM packages (e. ganadMpleug;orMutuls
the observed nf ormat on matr x nstead of the e
The data of many researchers generally cons st
I n general ,-7thekaratt at yse.of |  th s case, although
the case of cont huossnoeoarreblbemefOded, , t My are
2012) . Est mat on techn gqgues recommended for th

est mat on techn ques recommended for theeglresen
Least -DyviL&nesvxhen the number of categor es decreas

Many researchers are not only unaware of <curre
nappropr ate techn quemdordedarsdla@meadTlo fes tah et it aytp eo |

the doors that w |1 contr bute to the ex st ng |
branches of sc ence that frequently use the conc
have to be ®alt her cantegmuous. For exampless n me.
(Hom et al ., 20009; M tchetdat egomralcal 2004¢rvddt ha
used. Wh | e the number of years an nd v dual h
frequency of customer contact cmn tbte lg kemt atsy me .
S twat can be seen n the treatment of substanc
add ct on, the age of f r st us e, t he amouwnt of .‘
var ahidée; frequency of weekly alcohol consumpt
Aga n, a s m | ar s tuat on can be seen n the me
2004) . Wh | e gross domest ¢ plreo,dujcdud ¢ ablnd an deap ¢
poverty can be g ven as ord nal caansdpar ad alscv @&m
use bot haonaoegomuecas var ables toget her n measu
& XaQ03; L 2021; Song et al ., 2007 ; Zhou et al
I n add t on to the mportance of us ng m xed v
s mulat on or appl cat on on wh c¢ch est mat on t
stud es are e ther for cat eqor ab&@®ls vvaaM aegshl le @30 1o7r
2016a, 2016b). There are s mulat on stud es us I
2000; Fahrme r & Raach, 2007; Qu nn, 2004, Samar
th s sstebbans aobaryet ed as a result of ntens v

The current study a ms to measure the perfor mar
of the ML techn que that pract t oners often use

model s. The reasons whwuartabhesgaee woedsfedrcoed
foll ows. The f rst s to ntroduce pract t oner
fam | ar w t h. I n fact, wh | eanwlaRs e ss waheple etdh efr
nor mal tthere are s mulat on stud es that state tF
nor mahdeg yres stant to th s s twuat on. The | ast :
uses polycr t cal correlat on when the number of
than 5 to 7 (L , 202 1Waehhemt wltl aalet, &10.1,0)2012; Y

MATERIANIMETHODS

Mat er al
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The measur ement mo d e | n tdrefdosrt utdhy sh asst rtuhcrteuer el, a
categamndaemmat nuous var aanbflaecst,ors anopalde ngy szewer e USE
processes from L (2021) . L (2021) expla ned al

f nd ngs n h s study. antdhree sesl eacts om Iparocuesses e sn

2021) :

Number of Cat egodMhiemalweVaroioakblaets t he stud es tha
that categor <cal observed var ables have f ve or
use MLR.

Selection T n thear@ambeegrorafc:alddiaien ke 5z ead neeoa lue
devel opment phase s cons dered, a total of 4 ob
g ven n the CFA model . However, the rat o of
determ nednas$ hfeolfl ows . | atent var adran,e tcladregoar &
var able. In the second, th s rat o s tablesn t

anane cont nuous var abl e.

Determining Faandtoar el @dl dhiomsgsmul at o na msMawdd eeus ( e .

Ol vares, 20009) , a homogeneous select on proces
d ff cult to meet th s s tuat on w th reatl data
categor cal observed varandblbes Cwenrel a¢l eatse &b elh evi
determ ned as 0. 3.

Sample AS$§zen many other s mulat on stud es, t h
cons dered as 200 wun ts, wh | e & htéh eneldarugre ss anep |v
as 1000.

The path d agram of the study model S g ven r

03

F guPath. d agram of the model
Met hods
The Collection of the Data

Data generat on process was pr odark0d0o Ow stahmptlhees hwe
Monte CardndOfé®t megl cat oastdheDaet a s snos ynmnsest rngc d
the purpose of the study, 6 of the 426 owsre ved
cons deredangimoeéegotr emalwas prov ded.

Statistical Analysis
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I n measur ng MLR per f antdtaer cel,o0 g ehree § sa cd fb ett Hves aado rnrg
the factors to thewprevobushyeaestgnéadm walases n
absol ut e anrded at MAR) bwas e( BRamvaldes
RESULTS
W th Monte Carlo s mulat on of sampdrldasr gzee s( No f=
1000) us ng Mplus 8. 3, a power of 0. 8a&Ondwaes obt
subsequent analys s pharseeo,r r eda@ltu d nreg fldemteomadled a
foll ows.
TablModel fadcomdurg to sample s zes

Sample | Estimator | ¢ gf/(sd) CFI (sd) TLI (sd) SRMR (sd) | RMSEA (sd)

200 MLR 53.723/51 (10.860] 0.990 (0.014)| 0.994 (0.026)| 0.043 (0.005)| 0.017 (0.017)

500 MLR 52.413/51(10.219)[ 0.997 (0.005)] 0.999 (0.010)| 0.027 (0.003)| 0.009 (0.010)

1000 | MLR 52.246/51 (10.022] 0.998 (0.002)] 0.999 (0.005)| 0.019 (0.002) 0.006 (0.007)

The f of veaheemodel n each sample sErzgelapptaal
2003) . W th th s amelsukre] afachof hdadgagdet ween
f nd ngs areagldveRor nt fabeeal 2at on of the nfor
are d scussed, based oBangresy, @GO, nmeutl ad | E9
Curran, 2004; MXaplant 0©h989; aVang 2010) , t C (
t haw S ns gn f -T@%t nd dbdatess ba taved dr &tse glreevadle r
10% nd cates a s gn f cant b as.
Tablradt or | oadnmbgs b as mab

I nd cator Sam@Bl e B ¢ RB MA B

X1 200 0. ( -0. 06 0. (

X1 500 0. ( -0. 02 0. (

X1 1000 0. ( 0.00 0. (

X2 200 0.« -0. 02 0. (

X2 500 0.« -0. 01 0. (

X2 1000 0. ( 0.00 0. (

X3 200 0. ( -0.03 0. (

X3 500 0. ( -0.01 0. (

X3 1000 0. ( 0.00 0. (

Y1 200 0.« -0.01 0. (

Y1 500 0. ( 0.00 0. (

Y1 1000 0. ( 0.00 0. (

X4 200 0. ( -0. 05 0. (
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Tabl@omBt. nued

I nd cator SamiBl ee B ¢ R B MA B

X4 500 0. ( -0. 02 0. (

X4 1000 0.« 0.00 0. (

X5 200 0.« -0. 04 0. (

X5 500 0. ( -0. 01 0. (

X5 1000 0. ( 0.00 0. (

Y 2 200 0. ( -0.03 0. (

Y 2 500 0. ( -0.01 0. (

Y 2 1000 0. ( 0.00 0. (

Y 3 200 0.« -0. 05 0. (

Y 3 500 0. ( -0. 01 0. (

Y3 1000 0. ( 0.00 0. (

X 6 200 0. ( -0. 05 0. (

X 6 500 0. ( -0. 02 0. (

X6 1000 0. ( 0.00 0. (

Y 4 200 0. ( -0. 04 0. (

Y 4 500 0. ( -0. 03 0. (

Y4 1000 0. ( 0.00 0. (

Y5 200 0. ( -0.03 0. (

Y5 500 0. ( -0.01 0. (

Y5 1000 0. ( 0.00 0. (

Y6 200 0.« -0. 04 0. (

Y6 500 0.« -0. 02 0. (

Y 6 1000 0. ( 0.00 0. (

The b ases for factor | oad ngasnapecmaahed aerth
showed that a b ased est mat on was made n s mal
al most approached zero. In part cul ar, -utn  ts s e e

sample s wlke |l s 6h2&5%h asn ¢ F.o0@W@Gme.n the 1000
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TablFRadt or corredmdb ons b as mab

Correlat o SamiBl ge B ¢ RB MA B

F1_F2 200 0. ( 0.06 0. (

F1_F2 500 0. ( -0.03 0. (

F1_F2 1000 0. ( 0.00 0. (

F1_F3 200 0. ( -0.06 0. (

F1_F3 500 0. ( -0.03 0. (

F1_F3 1000 0. ( 0.00 0. (

F2 _ F3 200 0. ( -0. 06 0. (

F2_F3 500 0. ( -0.03 0. (

F2_F3 1000 0. ( 0.00 0. (

The correlbaett werenvdlheesd actors also resulted n
small samples, RB had the h ghest value of 6.89%

for the correl atnfdeosobelt waeénnfacwere al so obta n
F gures 2. 3. 4. 5. are g ven.

Relative Bias (RB) for Factor Loadings

200 400 600 800 1000
Sample Size

Indicator - X1 =& X2 - X3 -+ X4 -+ Y1

F guRel 2t ve b as foanwWllnd cator x1 x2 x3 x4
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Mean Absolute Bias (MAB) for Factor Loadings

200 400 600 800 1000
Sample Size

Indicator 4 X1 & X2 -‘® X3 -+ X4 -~ Y1

F guMead. absol ute b as ahwlt nd cator x1 x2 x3 x4

Relative Bias (RB) for Correlations

200 400 600 800 1000
Sample Size

Correlation - F1_F2 -~ F1_F3 ‘B F2_F3

F guRel 4t veobralsatf oons

Mean Absolute Bias (MAB) for Correlations
0.020

0.015

.
0.010
=

0.005

0.000
200 400 600 800 1000
Sample Size

Correlation - F1_F2 -~ F1_F3 ‘B F2_F3

F guMeabh absolute b as for correlat ons

Only the v suals of some var ables amtlhg damna f c
bel ong ng to the tables are exam ned, t S see
suff ¢ ent. A s m |l ar s tuat on S seen n the ¢
the s tuat on wadda msts sgmhpnkBs uBdagndEoeg udAB 7 w | |
suff ¢ ent.
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Factor Loadings: Relative Bias and Mean Absolute Bias

0.02
m .
% 0.00 BiasType
i == |1AB
m
= RB
@ 502
-0.04
200 500 1000
Sample Size
F guM@&B6nRIB n factor | oad ngs
Factor Correlations: Relative Bias and Mean Absolute Bias
0.000
ki BiasType
(1]
i 0.025 -8 \AB
(1]
= & RB

-0.050
200 500 1000
Sample Size

F guM@&Ba/nRIB n factor correlat ons
DI SCUSRIN@GNONCLUSI ON

Ther e s a use of m xed var abl es n many measul
for categor cal var abl es n the | teratur e, has
n appl cat ons. At t9§ mepbodtagdLRst wdeehat sonm
expected to perform well n m xed var ables. The
performance of ML R N measur emedontmormed 8s lwheo les
var aelpersesaent only from the perspect ve of samp
n th s respect. These are neamdy ddefr or esegsutacreea & @ s
f t stat st c¢cs, adnedv sat ngn dfatr@am nor mehl st y espect ,
b as wfal MeR aga nst the sample s ze. However, th

val melses MLR attract ve for SEM appl xaamt nends. Wh
seen that they have s m tad aemsmotéscomptehéRrd?2\le¢

I f the | m tat ons of the current study are ta
MLR can be observed better. I n add t on, the est
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At th s po nt, f the model structures frequen:
attr aouws e/feul research f nd ngs can be reveal ed.
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Abstract

The increase in global carbon dioxide (CO2) emis
ananvironmental sustainability. It is evident th
in particul ar, contribute significantly to greert
decision support systadms tthlieatamopamtaodurCdt2e leyni essti
anglt ructural vehicle data is imperative. I n this
passenger vehicles registered in Canada was uti |
means of three different deep |l earnTagmmdamdbdrisy

(LSTM), Gated Rean&®i mphe Beicurf@RU) Neur al Net wor k
model waasntdersdiemdeadn t he same <d&lthasfetx,e dutdialtias ismpgd ikt

anddf ol dvaddogdsati on. R], Merdp o3qg WMeraen Erqrucarr e( ESE)o r
were wutilised in performance evaluation. The fii
capacity edocmabkaspwith a high degree of accur ac
superior performance with regamdar rtoor orvaetreasl .|l Tshuec
demonstrate the efficacy of recurrent neur al ne:
ti me series, thereby undersco-dingen hensi gplhttent !

sustainabl e ltiransportation po

Key wbeep | earning, CO emi ssion prediction, LST
| NTRODUCTI ON

Gl obal c | mate change angdotroggenomgc eorVF & 68 MmMavo
ncreas ng greenhouse gas em ss ons. In th s con
share espec all ywndavehbetomespoertobetherfocal po

t h at mosphere through the d rect consmm@ent @lh of
pol |lmat oml so poses ser oasdusire anasblte ternaemr gpo retf f:
al ., 2024) .

a

Kou, & He, 202 4; Abdul mal k & Sr vastava, 2023) .
e
[

I n recent year sandhartta fbecseadc ampreddc geesnclheave bee

to amafdyed ct env ronmental var ables. These met
pred c¢ct ons, -ksmersaadmyl nenarh dgaht a structures (G
Courv |I1 e, 2016) . Deep |l earn ng techn ques hav
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trad t onal mach ne |l earn-lmgyeakbdamdbahmsutbaesks$§u
model complex patterns (He et al., 2024, Khal d
| n t he [ teratur e, ctasvermtl omelgrmach omeemiod &1 1
generally preferred n stud es that est mate CO
& Ranjan, 2022). However ;barseecdu rrecattett srwestrha lt hree trw @
l earn ng capab | t es even for data that do not
part cul ar, arch tectures suxn@dadsedL®rRkerguShemt Ter
can | edaenml degpendenc es more eff ¢ ently by m n
(Hochre ter & Schm dhuber, 1997; Cho et al ., 201
Th s study a ms to develop deep Il earn ng model
techn cal character st c¢cs of veh cles wus ng an
context, three d ff&NANnt LSEBRUYeernet eaviead buhaeteecdt u r e
performance was compared by tra n 41¢& 59a=fhoIndo del
cr evsad dat on methods. The performance of the moc
as coefdetceremtnatf on (R} ), aWV@&ocamnt SMeusar eS cEuaroa HrMS
Th s study reveals how effect ve deep |l earn ng |
coO em ss oan pasets ematdsr oav echataappr oach t hat can co
transportat on pol ¢ es (Khal d et al., 2024; Ko

MATERIANIMETHODS

Th s study a ms to est mate the amount of CO em
veh cles reg stered n Canada. The dataset used
souramgsibl shed on the Kaggle platform. Th s dat
produced b20%@enc@Otld ns a tantd2! vaf a®BBEBsobserva

Data CharaoBeepséocess ng

The target var able to be est mated s ACO2 Em
techn cal var ables such as eng ne d splacement
class, afnWlelbany peghway/ comb ned fuel consumpt on
Comb (mpg)o column was excluded from the analys
(Patel, 202 4; Wang, Zhang & Chen, 2024) .

Pr or to model ng, categor cal var -hadtl eesn cwoed en ¢
Al l numer cal attr butes were normal =zed n the

dat asatodways ¢ v ded nto 7®@%WdMEPMat eshgnglSwbegat sd

Model Arch tectures

The same bas ¢ arch tecturdayeruseduent adll gntordtu
recurrent | ayerandbest sme ofméda& an ts preserved
parameter. The subsami2e8n tun atyservsd 0d, opricttea? ot 2dbr6o p o u
appl ed after each recurremand?2 ayeurofiddemespaot de
antdhe model s completed w th a s ngle neuron re
used n aanlan | mod eéles recurrent | ayer typankRMaN chan

var ant s.

111



I 1. |l nt ernat anldnf amat S@en ehea
Congn & N 2BOCBUdapest /IMawnZ 220 5

Three d fferent deep | eatrtped ndy aRMM mplbBRMU.es ar e
The models are tra ned amnmmderh thet aamaé cdinpacpuoe
performance analys s s performed.

Simple Recurrent Neur al Net wor k ( RNN)

The S mple Recurrent Neur al Net wor k s the bas ¢
term dependenc es n sequent al data. It produce
prev ous output. Al tvheou gnh ctahp tsurs tnrgu csthuorree  cso rerfefl es
for |l eatermg dlepregpdenc es due to problems such
Beng o & Courv 1|1 e, 2016) . Al t hough the RNN ar«
s mplt vy, ts | m ted memory capac ty can be a p

patterns.
Long Short Term Memory (LSTM)

LSTM was devel oped to overcome the -t enmrarh reltat od

LSTM cells can control the flaommaduboput ngat mat ahl
net work to dec de whwlh hc h ntf @ rfrnoart g eotn. tToh kse enpe ¢ h an
of the |l earn ng process by prevent ng the | oss o

LSTM s a prom nent mandleher al tzams!| ofly measpan gl
andommpx data sets.

Gated Recurrent Unit (GRU)

GRU hasdaepdndnent | earn ng mechan sm s m | ar to t
structure w th fewer parameters. Byamfdogagnetz gmg ets
GRU can offer s m | ar performance w th a | ower ¢

effect ve resuanldoww etrhr ofra s te dprabe dnasunhgye d od a tsamad d t s
et al ., 2014) .

Common Arcantreactrurregq Deta | s

The same network structure s adopted n all t h
256nW28 un ts, foll owedn32 nmndesurabenssl agkbesregtbhss64o0
20% dropout was appl ed aveef d&omchldgrdeduwaryreerst, IRy

the act vatmAldamfascthenopt m zat on algor t hm. \
as the | assthd unca m@nng process was controlled w
val dat on | oss.

S nce the data structure does not nclude t me
t hrdeenens onal tensor (number of samples, t me st
of sequent al model s.

Eval uat on Met hod

I n order to evaluate the performance of the mod

strateg es were appl ermd of dwed oddatta osnpl tt ng me
I n the f rst meatodnd )y tdhe datdas eitt owd&Dadm5r% n ng
test ng subset s. The tra n ngampwaolc edsast wans dpaetraf, o
overall performance of the model was evaluated

measuperfbemance oof atlsenmbeelt eesn @3espec f c¢c dat
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As the secdmnd dmarllosdat 5o0n was appl ed. I n th s
nto f ve equal parts; n each |l ayer, a d fferen
reserved for tra nelngwad rernedthredteed ngdger t bemmodes
The results were averaged to determ ne the over a
object ve measur eandft atohéeé degnefalt hrammoklel Kaltawss
1995) .

I n both evaluat on strateg es, four bas ¢ regre
R?, MA E , MSHheRM®Eb nat on of these two methods
obser v npgerbfoadrhmamcee oonn aa ss pnegd eehtdhoesdoavsss tslpll gener
of the model

RESULTS

I n th s study, three d fferent deend@dRUl e@aarcrh ngecmhal
were developed to pred ct the carbon d ox de (C

spec f cat ®oaseon$uwehacfasr compar son, al | mo d
conf gurat on, vary ng only. Inn tthhe st ywpaey , o ft hree cpuer
model s s comparable under equal cond t ons.

The tra n ng process was performed accord ng to
was d v ded Nt anttleat nsaegs wat hdaltS®H&k®Whtdpbeoport
cl ass cal spl tt ng met-Rodd wwWaslo sdyapg| oend . meS ehcoadn dw

eval uate model gener al zab | ty more rel abl y.

I n both strateg es, the pred ct ve success of
metr cs:anRMSEMSEhe test resulstphritasaedimam ke f n
antdhe -«albosdat on results are summar zed n Tabl e

Table 1. Regression performance comparison of LSTM, GRIARNN models on fixed test set

Model R? RMSE MSE
LSTM 0.9804 8.2203 67.5732
RNN 0.9846 7.2859 53.0841
GRU 0.9855 7.0679 49.9547

Table 2. 5-fold crossvalidation results of LSTM, GREndRNN

Model R? RMSE MSE
LSTM 0.9766 8.928 80.044
RNN 0.9725 9.68 93.94
GRU 0.9691 10.2637 105.7944
F gures 1 to 3 llTustrate thegcetpatatd €O al mc

across the t.hrTehee saer cfh gtuercetsursensow t haenpdd eslt ctledt CO
em ss on val uesam®NN hrmeo dle3 M, r@Rpect vel y.
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DI SCUSRIN@GNONCLUSI ON
I n th s study@RBNbDasée&TMeep | earn ng model s des
based on the techn cal character st c¢cs of veh cl
net wor k anwinubgt uhe recurrent | ayer type was chanc
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mo d e | compar sons. Performance measurenent s wer e
foldvadogsat on met hods, tangbke neelrsadr vz arbgd eb gtelr f onmnnme

Accord ng to t haen@Rds umotde,] st bautlp®eTMor med t he cl
part cular, the LSTM model producedlmarag sotnalsice n
Th s s d rectly ran@REdt o ocaphbruae mMmoteg odmplSam

Al t hough the dataset used does not conanad n t 1

sequent al relat onsh ps embedded between attr |
cyl nders, fuel consumpt on, etc.) make sequent
recurrent neural netewoerdk naorrceh stue cttaubrlees faorre | ceocanrsn
such dat a. Convolut onand arehmbeet prene ¢ Rar
result ng n | m & ardo-% engpuaecntt oanl sduactha tsatbruul catrur e s .

as L@&NhMRU are better su ted for maoadedlimpmrgpvcogr e
pred ct on accuracy.

Moreover, the h gh success rates obta ned w th

to eradssdat on, suggest ng that rel anaatdlmat nd
model performance should be cons stently tested
As a result of th s sanGRW, artc hwa se cotbusreersv ecda nt hpa to
not only n t me serquentdatla dmuta avl ¢ s rruecn ur al
recurrent neur al net works can be cons dered as
env ronment al mpact anal ys sanésnustsa omalblelsea tmadans
aut omot vé&ut mdaeist mprovements may ncl udandt he

nt eb pretyww .t echn ques
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Abstract

Thi s study i nvestigates whet her manual di mens
VarianceThreshold (VT)) applied to features auto
Aut oenacndddVArP can i mprove classification perfor ma
two structurally difmeamihmtm@adhbasetd: BntlledB eliwg I at
di mensainanal ficially generated Madel on dataset. F
each dataset: classification with ramwmdMAaR,md di me
versions with VT applied to these representatio
automatic feastareesxthacti ans sapnftdhea taipgpnd i weart fi @mmar
not contribute significantly. I n contrast, i n

significant | ya mrskudbusceeqdu eanctc uMTa cfyi | t ering coul d not
findings suggest that intervent amahrse shuicghh lays dVeTp ez
on the structaunndh eofqutalhé t gatodsdathe | earnt represe
posnhference filplirédgi shauwdybéhap iasnunsodnsriottieve
| earning.

Key woAudtso mat ed Feature Extraction, Dimensional it
Classification Performance

| NTRODUCTI ON
W th the prol fedasedn modetseepabetamatad feature

become an essent al component of mach ne | earn
nputs by der v ng abstr aocnt, otnhsu sf raount odnaatta nwg tthhoeu
eng neer ng process. However, n many cases whet
d mens aom@aaf ot mat on redundancy, they can adverse
Therefore, n recent stud es, t has been sta

educt on or feature select on after aut omat ¢
erforamalake t he model mor e nR eoprett adbll e. (FO2 4 )>
9% success was ach eved w thbanéeéyg dutfemdtureas!l Iby
eatures w th evolut onaryd ahga$y a@ammesmatwhcchepes
an be aptt hmazgegd ess ve reduct on. Mosl|l em & Jal
elect on they appl ed by presbragsedg amaowmhol d

xtract on s gn f cantly mpidloe edMlb ods ot e Wdrag s
tated that they ach eved s gn f cant d mens one
ransf ansalte ®tn on n mult d mens onal automat c¢

- n O uw O ™ o0oT —
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GBAFS met hod presented by Lev n & S nger {2023)
30% feature subset w t hamngr oavn yd epda rraenseoturr cce asdajvu sn
(2020) reported that 92% accuracy was ach eved
progress ve feature-hseghecdt noenns nonale tsynadde rsaarmpd .
thatt sred eonly mean ngf ul-bafseeadt urreecsomme ndleae p oheatyr
perfor mpmgea.n Meeage & N colescu (2025) showed t h;:
RNN, G6RIHST-Mased systems prov des max mum perforn
al . (2021) po nted out that mult d mens onal aut
a s gn f cant contr but on to model performance.

On theamd hbderle are also stud es that argue that
S unnecessary. B har e (2020) stated that feat
model s, espec ally analnrl cyh ptreocvt wreess |s unt it eads cRPONIN, |
structures. Bosch (2021) reported that automat ¢
the model n the alsesceneffea@askerventervent on

Cons der ng all these stud es, the quest on of
select on appl cat ons after automat ¢ feature e
on the s ze of théudabasahbtghue hreatéperad uaofe tdhes taut c
met hod. Th s study exper mentally eval uat es t h
Var anceThreshold (VT) after aut amadtMAP® foaa ttuwoe
d ffateawveddest ons the contr but on of th s nt e

MATERIANIMETHODS
Dat aset s

| n t h s study, t wo d fferent dat asets wer e use
ntervent ons after automat ¢ feature extract o
Learn ng Repos torajngdcwkeptkd $§ow dempawvséedve anal

M Dry Bean |IDat assea : meenddadumanced dataset cons st
feataunrle x| asses. clltasal lcdvass smud |l tc at on based ot
agr cultural product s.

T Madel on Dfat asde amennsgrmalmalf ¢ ally generated da
numer ¢ ad n2f ecaltausrseess . Due to ts complex struc
performance effects of metlhhofleasuch 8ael dcmeac

These two datasets were spec f cally selected t
extract on produces results on d fferent data ¢ty

Preproaem@epngsentat on Transformat ons

F ve bas ¢ scenar os were cons dered for each da
1.D rect class f cat on w th raw data (referenc
2. Automat ¢ d mens onal ty reduct on w th Aut oce
3.Manual f Iter ng w th Var anceThreshold (VT)
4. D mens onal ty reduct on w th UMAP
5.Manual f Iter ng w th VT after UMAP
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S nce there wer en ntohem dsast angp rveaplruoecse ss ng st age,
All features -wepeesdbSkrcarglwtab.keCllass | abels cod
the Madel on dat asaeld. were rel abeled as 0

Theema n ng feature numbers after the d mens on;
bel ow:

Table 3. Feature dimensionality befoemdafter reduction for each datasetdmethod.
Dat as Rae AE AE + UMAPUMAP +

Dry E 16 8 8 8 8

Madel 500 32 31 32 32

Autoencoder arch tectura&nawads ncgr enaatse dp ew ftohr nkeedr aws |

nput d mens on Y 256 Y 128 Y 32. Decoder has
perfor med forumpABRrinudrmagry_cwmplonefDs ¥y8 Bean)

n_component §6Madel on) parameters. VT process
skl earn. feature_selection. VAuhahc ehthhreedhhmdgdd=0. 01
threshold value. Th s threshol d s a med at el n

Cl ass anEBaal oat on Met hod

The XGBoost mod el was preferred for c¢class f <ca
preferred due toanht ghl ewctmadnumg stmamé data set
prov de perf-drmanseomal | bewpresentat ons resul t 1

oveearn ng.

XGBoost class f erssewdndelcremecdcdat wkhtei sec="1o0
par amahnfdors,each scenar o, the d20&% westd preéscer
cl ass (bsatlraantc ef y =y)

The model performance was evaluated w th the fc¢

1T AccurTalcey:overall accuracy rate reflects the o

T Fiscol e: s the har mon camdeecraalglea rvassl ufebset pc ek a
sens t ve to the poss b | ty of cl ass mbal ar

A macr o asvceoraegewarsl cal cul at edara rb tnkasec gD réyl wBaesa n
calculated for the Madel on.

Thanks t o t h s met hodol og cal structur e, cl as:
reduanfdolnt er ng scenar o0os can be compared d rect
on both datasets.

RESULTS

I n th s sect on, the c¢cl ass f cat on performances
BeamMadel on dat asaenabs ad ruea tperde sceomtpeadnf@lls cvoe ley .arAc auwsr
as perf or mamdhee cerf fteecrt a,eness of the d mens onal

al so nterpreted n tasmmadmasefftbat nambsucoésgeatu

Dry Bean Dataset Resul ts
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Class f cat on performances of f ve sceaalre 0x: ap

Table 4. Classification performance on the Dry Bean dataset across five feature processing scenarios.
Dimensionality is preserved pegi

Scenar o Feature Accur i Fiscol
RawXGBoost) 16 0.922 0.92.
Autoencoder 8 0.921 0.92:
Aut oencoder 8 0.914 0.91:-
UMAP 8 0.910 0. 911
UMAP + VT 8 0.910 0. 911

These results show that automat caddveRscamal
preserve the class f cat on performance w th ver
change n the amaimie moaf afféd atcar edhre performance s
features was suff ¢ ent n th s dat a. Th s n c
representat ons may be unannedegsis aryd stdathatw otnh

MadeDatnhaset Resul ts

The results for the Maded ome s hansteltf, cwhalc hf ecaotnusr e
n Tabl e 3:

Tabl@l &8ss f cat on perfor mamwdA®nst ge Madahobohyd

perforamdicd, [ter ng has no measurabl e |
Scenar o Feature Accur i Fiscol
RawXGBoost) 500 0.800 0. 81¢
Aut oencoder 32 0.572 0.57"
Aut oencoder 31 0.572 0.57"
UMAP 32 0.530 0.54!
UMAP + VT 32 0.530 0.54!
I n th s scenar o, aut omat c feature e xatnrda c t of
class f cat on perfor mamtdéMABReouepsed waemdlat ncalfl
f Ilter ng could not prov de any mprovement on t

automat ¢ feature extraomeam @madgl esdsya i aads d e Danad
ntervent ons on them may beanshceefnfaerc to sv ea.r eT hve srues
gaph n F gure 1. As seen n F gure 1, t he Madel
afteandAP transformat ons.
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1.0p
Em Dry Bean
. Madelon

0.9r

o
o

Accuracy
o
3

0.6

0.5¢

Raw AE AE + VT UMAP UMAP + VT
Scenarios

Figure 4. Comparison of classification accuracy across five dimensionality reduction strategies for
both datasets.

DI SCUSRINDBINONCLUSI ON

Th s study systemat cally evaluated the effects
after automat ¢ feature extract on on class f <ca
f ve scenar os ammMhdebonhodahasBty Brdd wmetnhsa to ndaalt at
play a dec s ve role n the effect veness of the

I n the exper ments conducted on the Dry Bean
techn ques suahUWMASP Awtelethecdbdreesul t s very amldose t ¢
t was observed that VT f Iter ng d d not contt
apply ng automat ¢ feature extract on on such a
of such datasets n tfh ee xspeurd yme nst almpyo rdeanmain s tnr atte
nt er vbeuntt aolnsso unnecessary nterventanah $.al & nrced
str but on, t has been shown that unnecessar
ontr bute to performance, but may al soamcdeat e
omputat onal cost. Th s scenar o was evaluated
eally necessary.

- 0O 0O Qa

The s tuat on s gqgu te d fferent n the Madel
gn f cantly reduceadcntdhdeVTI| appl fcattonpnceubkdeass:s
0SS. Th s resul't reveal andUMAP mayehst sbeh abs$ e
uff ¢ ently nf edr meetn svnamlnfad dt «r @4 d ntehhdalet r g me dt hd ast ¢
rad t onal f | ter ng methods may not make a mea
ecremseuccess may not be only the neffect vene
nference process tsel f.

o~ un —ou

n th s context, t should be kept n m nd tha
l'y for d mens on reduct on but also to enr ¢
presentat ons are not meaans ngd udpelnoaud hon tthiee
eff ¢ ent. Therdefnoernes nmamsage/ c daltlay s urc hh agh Madel

_‘
5> DO S5 —
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nf or mat on, f | trat ons performed w thout eval
be neffect ve.

I n general, the f nd ngs obta ned show that the
nference depends on the character st c¢s of t h

represeantahe osens t v ty of the target class f

demonstrates that nt e ravuetna e nocno dsetr -lLaMZeBy fersl tfsqure s ¢
wh c¢ch are w dely suggested n tcheairle.t &Arsataure,suadr
sugtge st hat aadlactheutverusapproach should be adopted
t he | terature regard ng the benef ts of nt er v
med -suneed structures where model peg f et mpBCcC&ans
negat ve conseqguences na nmedmds &f mpbt b apydoc &s st
whet her the decrease n success s due to the we
of thet onemeéehod should anmdduevakuvatsadids eparsartoail
d st nct on methodolog cally.
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Us ng B ometr ¢ V sud@dlgrzawuDatua adbr DMaud ts vam @&
Pract cal Approach w th M | k Qual

F gen C¥r Nawxilrae M ka |

12g rt '!'n vers tes , Z raat Fak¢ltes | B y ome
*Correspondma:gl getdsot deaz edu. tr

Abstract

Quality control processes play a pilvantedlf Tcdleaciyr
with which these processes are executed have a

Opesnource dataset from Kaggle.com featuring varl
research. The datasetilaedenmprgseuabdbth phgscan
temperature, tasteandedasri,tyf atatdont eAntc,o mbd Inart,i on
anadvanced multivariate visualization techniques
values were identified damoogl|l ibesdwenepfbpgged:
wasanadt di zed. Several biometric visualization t
Component Analysis (PCA), demdndagiraa msc hwirttls . h e
instrumental in examining@nwhe adl alsindemssh i opnsaol b ef t ow
Meanwhi | e, adnddec it ongmpamsh el ped uncover clusters of
characteristritess.ofR@da&mnd @hacomprehensive represer
individual samples. In conclusion, the study 11
presenting data but al so serves as aTlpowstrb@dy

evaluates the @nasaficladndssy,ofclmulitiyvari ate dat a
qual ity parameters. The strategic use of biometr

produacnsdsost ascantstirmutigée toward the .digital ad

Key wBirdmet r i 9 saunaalliMishiksi,q o a Cliutsyt, eleRadnsga p
I NTRODUCTI ON

I n recent years, theamapfdr macreaseoumncesat aalvohg
data has become more processabl apdhage shbrig vdednt @ ar
approaches. The format on amfd Vasfeaktdlsea cgsreavst h no
analyzabl eanggwant ttaat vee data have | ed to a great e
mak ng processes. Challenges faced n agr tdwelsteur
s s aetdh e ncrease n product on have made t har
presence of dec s on support systems has become
B ometr ¢ data obta ned from | v ng organ sms,
w dely wused n dec s on support systems. A s gn
f el ds such as agrarcanlgt urreee,r In gv.e s\t oscuka,| haenadlgt ht, h
effect ve nf or mat omakeaxmcsht agirg ef acreomtgl yd eecn hsa nocne s
these systems.

Accord ngly, Ghazal et al . (2022) emphas zed
systems play an mportant rol e n fac landt ng
dec -maker s. V sual dec s on swamplo mpd mdusltte nvsa rh ealt p
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data structures through v sualndeewbnkgmapssutTh a
a new perspecanldevest caggkr. cTuhl e utreechn que comb nes
computers w th v sual capab | t es to better sup
undanddtf f erent amdod uganersuc tTlhreeys synt hes ze t he n f
andake the analys s process more eff ¢ ent.

I n agr culture, v sual zat on tools are h ghly
forecasts n d fferent areas, antdrpapcd ky mgg amedw grb
fert | zers. Agr cul tural v sual z-mahkongt pobsegps
n prec s on agr culture. Numerous stud es n

v sual zat on n agr cwldt mgal npt aofl&ks Bnampaps aagd mar
(Ht un e2t02a2).. Acaonadd!l hgagoebe@Bd025), abnidament ress . d s
These b ometr ¢ dat aarcprno chees s@& dg utsalnlgy croentpaurt deerd
Consequently, although th s study does not d rec

nd cators such as m I k qual ty dat a n a d g t a

MATERIANIMETHODS
Mat er al

I n th s study, a mult var ate dataset related to
from Kaggle.com, cons sts of a total of 1,059 ob
(Cpluzshr jayan, 29 20he Mol dwuwitabetpH nEhlwae&e: op Ht
Temper atitthe ¢(A@per at ur eitodstteh ee wsamlmpdte,onfasd @r e (
Oddmdor evaluat on scoreif(®&t =c dratde nttly r Hr eghabtedd) & yF

Col bwol or s @aal@e aidoavleurea,l | gual ty class f cat on |
nNo m sSsS ng observat ons n the dataset antdherefo
m ss ng values.

Met hods

Th@ol | eocft itchre Dat a

Each row n the dataset represents a m | k sampl
content, tamngbends otryy, (ctodsotreg, odor) propert es hav:«
gual ty assessment has beeh soedakted dmrhaache:
nom nal var able (Grade: Low, Med um, H gh) .
Statistical Analysis

I n th s study, var ous b ometr ¢ data v sual Za
dat aset, adnedmt efr pr egr quwm,l ty classes. The met hod
(Pr nc pal Component Analys s), wh ¢ hanvtl hseu a | ra
d str but on of sa@mpness onala spaueellr dmwot he or
Heatam@@endrogram, wh c¢ch v sually represent the r
nt eamrsgdrtojup m | k samples w th s m | ar character
analys s of qual t ya rcBloaxspsleost ,b anshe dc ho nc owmgora nadbsl et sh;e
d spers on character st c¢cs of d str but ons actr
anmdes were conducted us ng R vers on 4.5.0, w t
pheat map, calndptl eyrr,.  fNmsne,r c al var ahalnsd weoremalr e
d str -bobomeaksdf zzat on) before analys s, wh | e ca

factor type (R Core Team, 2024).
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RESULTS

I n th s study, a mult var ate m | k qual ty dat:
techn ques. By explor ng the patterns w th n th
was stat st cally demonstrated.

1.Pr nc pal ConfpPoOde)nt Anal ys s

As a resul't of the pr nc pal component anal ys ¢
determ ned that the f rst two pr nc pal compon
mult d mens onal dawWaseal wasdsummaawozeédmens ons.

F gure 1 presents the PCA B plot graph of the o
the var abl ean@altqurOdmave Tashnegat ve nf lamelnce al
pH have a pos t ve -qgmufalluenyces aaipdnegs B hno2ve dH ag hst r
Fat, aQ®last e paramgqteael st yMsdmpmes exh b ted a mod
andH. -4ovwal ty samples demonstr anBam@me patsurne vearrarn
I n lofghth s nf or mat on, t s ev dentantdhasem | k
d fferences can be clearly dent f ed through PC

PCA Biplot — Sut Kalitesi Simiflan

Temprat Ltlre

[N
'

Turbidity
Col.

high
low

o p— L _ e s e Pt (. T R medium

'
¥
'

|
[k
M-

Dim1 (26.1D%)
F guBepllotofr MphkcQual ty Parameters

I n Tabl e CompRPornemca pAalal ys s (PCA) was appl ed tc
var abl es we-seo0neadbde daaucdse dagrcezd t o two pr nc pal (

prcomp() funct on. The result ng components we
fv z_pca_b plot() funct on. | nandae @bapb, abet heft
n ad tmeons onal plane. Qual tgandlllaspees awer @ adde

| l ustrate tdaeh dclsassbuThencofleewas executed us
2024) w th the dardgigpp looft 2t hpea cfkaacgteose.x t r a
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TablR Code for BGehet aotbr Mg h&kc Qual ty Parameters

milk <- read.csv

head(milk)
install.packages("factoextra”)
install.packages("ggplot2")
library(factoextra)
library(ggplot2)
milk <- read.csv("'C:/data/milknew.csv")
milk$Grade < as.factor(milk$Grade)
num_data <milk[, c("pH", "Temperaturg "Taste", "Odor", "Fat", "Turbidity", "Colour")]
scaled_dat&- scale(num_data)
pca_result <prcomp(scaled_data, center = TRUE, scale. = TRUE)
group < milk$Grade
p <- fviz_pca_biplot(pca_result,

geom.ind = "point",

col.ind = group,

palette = "Set2",

addEllipses = TRUE,

label = "var",

repel = TRUE,

title = "PCA Biploti Milk quality grade")
windows()
print(p) (R Core Team, 2024

2. Heat map

The heat map craeaatd dsebdarséesd ®fn mtl k qual ty par ame
H erarch cal cluster agwWawa sa balpepsl teod rteov ebaolt hs sna nip

The oranagreplurgprleeermcmd oned& ure 2 nd cate the cl
bel ong. Orange-quapr ¢eyercti ssshe pluequliad taymngiodesetaness t |
correspondepualo ttyh ec lha ggsh. From the f gumaé, tyt greou
samples are clustered at the bottom of téaredheatn
Temperatur e, but | awldasstog epar aameRaetr,s . OdAadrd, t ona
clusgestructure of th s group suggestamdasthe gh |
parameters are observegdatotlyasamplgls.vadheepr eser
n these parameters nd catasdotnhsatsttemtd yq wsaelp atry
exam n ng -quhael nteyd gunoup sampl es, t s seen that
to bothabhMeglalw ty groups. An exam nat on of t h
parameters n the heatmap shows that they, have ¢
Tasdareddor are not -pwmdly thy gshamml ehs gbhut al so cl ust
s m |l ar var ance values. Among t haendeamplass, ttolged

From a model ng perspect ve, us ng these three
anfemperature clustaemmdave B dhfdeadleatty gmlodupwe s .
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Sut Kalite Parametreleri — Sirif Bilgili Isi1 Haritasi

ll ni']l I

= B

E

=
e

T - = N - - . ——
F guTkre 2heat map related to m | k qual ty paramete
The R code presentednmdmrd Tzeeblteh e2 nwarse ruscead tdoat st
par ameertdr sv sual ze t through a heatmap. Us ng
was appl ed t o bantdh et hvea rs aanbplleess ((croolwsmn s )andal | ow
d st nct ons among qual ty c¢classes to be d spl ay

n R vers on 4.5.0 (R Core Team, 2024).
TablR Code for Generat ng a Heatmap of M | k Qual

install.packages("pheatmap")
library(pheatmap)
num_data <milk[, c("pH", "Temperature", "Taste", "Odor", "Fat", "Turbidity", "Colour")]
scaled_data<scale(num_data)
€ -pheatmap(scaled_data,
cluster_rows = TRUE,
cluster_cols = TRUE
show_rownames = FALSE,
show_colnames = TRUE,
main = 'Heatmap graphic for milk quality parameters
color = colorRampPalette(c("navy", "white", "firebrick3"))(50))
windows()
pr i ntRCeégTeam, 2024

3Radar chart

Radar charts are an effect ve tool afnflor cempaal h

represent ng mult d mens onal dat a. The <chart f
d splayed w thout the need for a f xed order. T
eas |y observed. sRandualrt acnheaorutss ceonmapbalre stome of var
Mor eover, they offer -dhemeabd oOnaly dHdat sauwmmbh meah
They are part cularly effect ve comparned aro tt reasd
andd fferences between cl asses s requ red (Se de
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Odor

Colour Fat

F guR&@d®&r chart for the milk quality dataset

The R code presented n Table 3 was wused to cr
values of m | k qual ty parameters across d ffer
fmsb paocoklhgeaverages of seven qual ty var abl es
Odor, Taste) were calculated for each qual ty c¢l

was employed to generate a nmusstesd hmesnesd ommlt hve su
code was executed us ng Rawnglhe fomsHd. padOkd Re Cor e

TablR CQGode forr&daergfabpl BRsQual ty Parameters

install.packages("fmsb")
library(fmsb)
milk <- read.csv('C:/data/milknew.csv")
head(milk)
radar_data <aggregate(cbind(pH,emperatureTurbidity, Colour, Fat, Odor, Taste) ~ Grac
data = milk, FUN = mean)
rownames(radar_data) radar_data$Grade
radar_data$Grade &lULL
max_values <apply(radar_data, 2, max)
min_values <apply(radar_data, 2, min)
radar_plot_data<tbind(max_values, min_values, radar_data)
radarchart(radar_plot_data,
axistype = 1,
pcol = c("red", "blue", "green"),
pfcol = c(rgb(1,0,0,0.2), rgh(0,0,1,0.2), rgb(0,1,0,0.2)),
plwd = 2,cglcol = "grey", cglty = laxislabcol = "black",
vicex = 0.9
)
legend("topright”, legend = rownames(radar_data), col = c¢("red", "blue", "green"),
Ity =1, lwd = 2, bty ="n")(R Core Team, 2024

F gure 3 presents a radar chart dep c¢ct ng the
compar son of qual ty classes (H gh, Med um, Lo
based on the average val uessploay eeda cahf tqeuralb et yn gc | naosi
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t o tahar dstcZor es . On the r ght s de of the chart,

d fferent col ors. I n t-Qual cthare¢l, agsged whplresemhe s
med -quual ty clgausasl. tTyhec lhagghhe sk hvhIl tiest her ht he varil
Faan@ol our, suggest ng that these m | k sampl es pc
contaendio | or. Conversel y,qumall kt ys acnpa sess mane at dheu gl o w
Tur b achdoVy our . The el andurd detmperaducate that tF
negat ve gqual ty -pgaalbmeyeckas3he mpdaym nt er med
angplresents a balanced d str but on. Th s suggest

bet ween the two extremes.

Radar charts clearly Il lustrate the d st nct on
Spec f <cal layndaTeaarsatuet, a®d okrey nd catorqualntg <t ars
Meanwh | e, parameter anBwrclh dst yTfeaper-qualeatly pelé as

Th s mult d mens onal v sual zat on allows d ff
numer cally but also v sually. Add t onalty, the
can be used n pred ct ve models. Such mult wvar

n evaluat ngarna@dlrasavl sepaerlaetctomnpdbwesredf ad amac i«
model s.
Radar charts are part culamrdnyt egfpfresditarsype pradtairesr nf

mult var ate data (Joll ffe & Cad ma, 2016; Se d
of classes at a glance, fac | tats nsgt ydayt,t earlno nrgesc
mult wvar ate v sual zat 0 & nhdeeacthnma pgsu, e so fsfuecrhs ads \be r
on the same dat asneatk, nsgu pspyosrtte mmsg dSecm sl aonl y, t he ¢
data sources @mamBpopsed H202@y)yadn t hea rmdbanttae xftu so fo n:
n radar net wor ks s real zed n th s study th

represent at ons.

Radar systems emphasankeowkdrd gwe nma nmfgeermemade mec

eff ¢ ent ut | zat on of I m ted resources (Jav
var ous graph cal summar es n th s study a ms
obser vaantgr mvs de-mdker s @onth enhanced v sual ns g
v sual zes the structural d fferences among qual
f ndanedge!| orlee viarstarb but ons n more deta |, boxp
by qual ty class were also ut | zed.

1.Boxpl ot

The chart v sual zes the d str but ons of seven
Temperature, Turb d ty) across m |l k qual ty cl as
comparat ve presentatvalnued &droev &k asthr viaut ed | @&rho n
4 d splays the boxplot chart of the m I k qual ty

Upon exam n ng F gure 4, theqCal ouy olhasmetwh |

n t henmMedwum cl asses. The Fat content appears t
s gn f cant d st ngu sh ng d ff egruean c etsy. cT haes sO dbourt
| ower n the other cl assgwal Tthye olHa d s veed mp asr ehd gth
classes. The Taste parameter S cons séeeaeahcasros
Temperatur e s nodguwadll yt yw glhaess. nTurhke d otwansgihows
h gohal ty classes, whereas -qtuals tsy on afsscantl y |
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The <chart Il lugueahteygy ghaupthendsowto have h (¢
t e mp e raantdwroe ,, wh -dwealt htey hgrgohup d splarycsons moreat |
d str but on nanfitartms Tohf-q ucaokl dotry, mctlaassase,d oac i ee 0
ntermed ate values for many var ables, serv ng

Boxplot for milk quality parameters

Colour Fat Odor
255 1.00 1.00 -
075 07s
250
‘ ‘ 0.50 050
245
‘ 0.25 025
240 0.00 - 0.00 -
high low  medium high low  medium high low  medium
pH Taste Temprature
| 1.00 a0 -
8 0.75 a0
© 70
=0
§ B 0.50 60
0.25 50
. = == ==
40
0.00
high low medium high low medium high low medium
Turbidity
1.00 -
0.75
0.50
0.25
0.00
high low medium

Grade

F gure 4. Boxplot graph ¢ for m | k qual ty paran

The R code prov ded n Table 4 generates boxpl
n the m | k qual ty dataset across gqual ty <cl as
us ng R vers on 4.5.0 (R pCGoatred Tdeyarm,| 2bOr2adr) easl.on g

Tabl e 4. R Code for Generat ng a Boxplot Graph ¢

# install.packages("ggplot2")
library(ggplot2)
milk <- read.csv('C:/data/milknew.csv")
library(tidyr)
milk_long < pivot_longer(milk,
cols = c(pH,TemperatureTurbidity, Colour, Fat, Odor, Taste),
names_to = "Parameter",
values_to = "Value")
ggplot(milk_long, aes(x = Grade, y = Value, fill = Grade)) +
geom_boxplot(alpha = 0.7, outlier.color = "red", outlier.size = 1.5) +
facet_wrap(~Parameter, scales = "free", ncol = 3) +
labs(title = "Boxplot for milk quality parameters",
x ="Grade", y = "Value") +
theme_minimal() +
theme(legend.position = "none",
strip.text = element_text(size = 12, face = "bold"),
plot.title = element_text(hjust = 0.5, size = 14, face = "boldR)Core Team, 2024
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DI SCUSRAINDBNONCLUSI ON

I n th s study, var ous b ometr ¢ v sual andt on
heat maps were used to enable a comprehens ve an
techn ques s supported by | terature f nd ngs
cluster structures mor e ared fRRcvte vred,y 2A0v2a
Wh | e the radar chart clar f es v sual d st nct
h ghl gktlasw tvlarnad ulotns . alTahmgadh ew atrhc hP €A | cluster
nd cat ng that the qual ty classes separate n
the var abbhprHasFtae ,seQdvwe ,as the most d st -nct ve
qual ty claandde mpehaterpHare strongly asgaalategd v
class exh b ts a hybr d struct uwmdl, guahct yorgrrog g
These f nd ngs show that b ometr ¢ v sual zat or
funct on as effect ve tools that aondec be omtegpm
systems. Add ngtomean [tyhethlgwsof e nf oaneétlaendh by ¢
nterpretable analys s outputs to users.

I n | ght of these f nd ngagudluttuy ec admt mol plraolte
develop rap d evaluat on systems based on such v
be used n mach ne | earn ng madekseaseenbanceéernn
approaches can be ncorporated -bmtsedmdadlecl s @aqr s

systems to prov -ma&k sngnpdugp erdt dfecr sf armmer s.

Test ng s m |l ar mult var ate Ybasweal pzatduecn st € @t

eggs, da ry der vat ves) woul d mprove the gen
reduct on techn ques couldt beradmpaocmal venley hed
uncerta nt es (e.g., conf dence ntervals, fuzzy
support systems.

I n conclus on, b ometr ¢ v sual zat on techn ¢
tool s but al so as ntegr al @amlp o rad retgs-ncaokfid enggd 8 C a

processes. .
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E] t mde K-g°r¢ Jret m | BgyaknVE] tver Par a
Yhel k Kuramsal aBedr m¥e@® den Yapéel

N met ¥zIlefn SOYSAL

IS¢l eyman Dem ,Feh Bnlvel BrelketEmen k (B¢l g,sayar E
32260 ,lIcgmErer &k ye

ozl emsoysal 48@gma | .com
¥zet

Ejitimde yéllardér s¢regelen geleneksel yaklakeér
hazérbulunukluk d¢zeyleriyle séenérle -er-eveler
g°zlemler hem de dijitaél d¢gredimeepl aefior méiat €1 Bh
sadece fAne °jretildijione dejil, fA°jrencinin ne
gel T ktirmesini gerektiriyor. Bu -alékma, be¢yck v
nas®ilstemati k bir i -goer¢ye dengegktere¢lebilecef i
ama-1|l amaktadeér.

Gel eneksel y°ntemlerin °nemli bir késété, °Jrenc
et mesi ve °Jretim s¢grecini genellemeler ¢zerinde
veri analfizinden -élaamad isoan | davrdae)ddl, araggméeé, zduy
mekani zmal anednndgayanliya®mel I k derinlemesine bir ka
bireyin kendi ©°Jrenme asék-ex{ met idad sy of naurnkuénn dvad &é%]J
arttgeojsétneér mekt edir. Bu durum, ejitimde {-g°r¢ ¢

zaamad pedagoj ik bir zorunluluk oldujunu ortaya ko

Bu bajlamda, °jretmenin rol¢ de d°n¢gkmektedir.

yalnéezca bilgl aktamedadi dep] | °ojvemdiyl dawnid amé k| :
bireysel farkl éleklara g°re stratejl gel T ktire
yeter|l il iTklerinin veri okuryazarl éje, dijital a

t ansénmmhaséné gerektirir.

Sonu- olarak bu bildirfi, beyek veri ve verid 1}
sistemlerinde y¢zeysel analizlerin °tesine ge- e
tartéxkmakta; bu d°n¢gkemen hemetjliendgli mawasreadar
paradigma dejikimine Tkaret ettijini kuramsal bl

PO ]

Anahtar IKKelgiomegl drasbanl & ejitim, ¥jretmen yeterl T
1. GKRKK
21ly.¢zyélda e]J t m n en bel rg n °zelBkprabbl mg, yy

-g°%°r¢ ¢reteb I me becer s d r. K-g°rg¢, saaddece g°
ej] t m s¢re-ler ne da r karmakék °re¢gnteler f ail
bul unab I me yet s d r (S emens, 2005) . Bu bajl a
der nl ekt ren ve kurumsal kkelhat me Wehlmemwd men t
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Gel eneksel e] t m parad gmal ar é, genel | kl e 0
°fTrenc vy s e pas f b 1| g al eceéese konumuna yer
gereks n mler °fT renmen n -0k dehayetkdalak emlb
yapeetr el maséné zorunlu kél maktadeéer. Bu d°ng¢Keémgert
madenc | ] (data m n ng) kavramlareée yer al makt a
ed I mes yle, akeameésg r dhmea de °fret m tasar eémeé
gel Kt r I eb I mekted r (B enkowsk , Feng & Means
Ancak bu teknol oj k ara-larén etk | k@alnddaneéel at
sajlam b r kuramsal -er-eve l e m¢gmkendegr . Buge¢n
e] t msel bajl amda kullanémé, -ojunlukl a stat s
Vent ur a, 2020) . Oysa, ejver nheparad°grmnageémgen da Yy
dée¢Kenegl mes gerekmekted r. B u -al ékma, s%z konu
al mayémalntaadar .
Akaj édaTaelno le&jn t mde ver akékénéen geleneksel
g°rsellext rmekted r:
Tablo 1. Geleneksel ve Ver Tabanlé Ej t m Parad
Paradigma Bilgikaynaj|¥]Jretmeg ¥Jrewt¢ig |[K-glayna«&k
Geleneksel Kitap/ ¥Bilgi ak/Pasif al|G°zl| eme
Veri tabD'.J.Ital Analist/ Rehber |Ak t i f kaAIgomm'k/

verisi Kavramsal
Bu -al éeéxkmada, °©°ncel kl e ej t mde -g°%r ¢ ¢ret m
ver ve ver madenc | ] ara-larénén bu s¢rec n
ej] t m parad gmal ar éneémeldéenér-lga®rré; teéarretté kné lnar anker
kuramsal yandrditaneyalpétekt r.

2. KURAMSAL ARKA PLAN VE LKTERAT; R TARAMASI

E] t md e -g°%r ¢ ¢ret mo, sadece b | Ksel s¢re-1e
yapéya sah pt r. K-g°r ¢, klas k b Ig ed nme s
karkél aktéjenda mevcutsd] lgyary alpéd alv élnék d@1In ke g r
(Sternberg, 1985) . Bu bajl amda, ej] t mde -gor ¢
b | Ksel pasnedk mh o ,°]J yapme kur ameé vV e bajl ant ecé
yakl akéemlrameé d r.

¥ncel kalned mya®é?jrenme kur ameée, b rey n b | g vy
yapeetr déjené savunur. P aget (1970) ve Vygotsky
yakl akéem, ©°jrenmen n b rey n deney mler szer nd
gel K m alanéo kavramé, © zretldmlkdreé nvdear °yjlree nzce nyge n
sagred eénda -g°r¢ ¢ret m n n nasél tet kleneb | ec
Bununla b rl kte, d j tal -ajda °jJrenme s¢roe- |
kur amsal t emel sunar . S emens (2005) tarafeéndan
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dej |, ajlar ve wver s stemler araceéel éejeyla er
sret m ver |l er arasénda bajlanté kurma ve °r¢n
Akajeéeda ver | en kek | 1, ej t mde -g%r¢ ¢ret n
etk | ek mler n °zetl emekted r:

B | Ksel Ps kol oj

!

Yamedd macée ¥jredmpe Kajrlaanet écéel ék

!

Ver Tabanl & ¥jr enme

!

K-gpPret m

kek | 1. Ej t mde K-g°rg¢ |jret m n kek Il end ren
Ver madenc | ] tekn kler n n ej t m ortamlar@é
anlam kazanér. Romero ve Venaluamée(t@aRO)uyeil amak
tahm nl eme modell er ne odatl 2 mamaneé sgareelkter] nnr
anl akél maseé@ - n yorumlayécé modeller n de gel K
Bununla b rl kt e, aka] édak gersel, e] t msel
s¢re-ler n on Kley kK n , ver n n nase¢él cret |Id J
b - mde °czetl emekted r. Bel ynapeéek! emeesr nl e nmgdkmkréa
mekan zmal arée da tems | et mekted r.
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| -, %a‘:ﬁ

= =
fr.wdl{: COLISeN ’Y{'M R ? ’..c
[Bo}

Saka W edX 7 7 Educational Data
Edt:cational Environments El
~ a2 )
EDM/LA Process ﬁ' ?
Data L saiadal .l Interpretation ' ; "

Preprocess /Application

Students
Academic
Authorities Inst@f ‘ﬁ
LA‘] New knowledge
kek | 2. E] t msel ver sret m K Remme ®, e , b
Ventura, S., 2020 )
Benzer Kek | de, Baker ve I nventado (2014), -
modell er n n, e] tsel karar mekan zmal aréné d°ng¢g
Akajeéeda ver | en Tablo 2, | terat¢rde °ne -ékan
ol an I Kk |l er n czetl emekted r:
TablWwer2. Madenc | ] Y°ntemler n n K-g°r¢ jret m
Y°nt em Temel kull anélK-g°r¢ye kat kg
K¢mel enme (Cl (¥]Jrenci profil¥r¢nteg Tespiti
Serm@drima (Cl asBakaré tahminiRiskli grupl al
Regresyon Not tahmini, ¥Jredm_e_raneKIe
zamanla analizi
Metin madenci |A-ék u-lu yan¢Kavr amsal anl ¢
K-g°r¢ kavramé, sadece e] t mde dej | ; pazarl at
et k | b - mde kull anél maktadér. ¥zell kl e t¢ke
stratej l er de, -g°r¢lgarduygusal ubahph kBygr emh, fMmar
amaceéeyla ©°ne -ékmaktader (Duncan & Mor arty, '
kampanyasé, kadénl arén topl umsal gé¢zel l k al gés
mesajéné tomlPlumyael ylmasd amékt ér. Benzer kek | de,

-ocukl aréen °zg¢rce oynama hakkeé ¢zer nden ebeve)
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Ol ur o kampanyaseéeé, bajéek-¢éelarén t¢gket m al ékkanl €
-g°%°r¢ye kull anmaktader Bu °rnekban|] eék-0gat ¢ngn
anl|l ad/aaweaf éné ve bu y°n¢gyle efJ] t m n de temel yapé
Bu bulgular dojrultusunda, -g%°r¢ ¢retamd yaln
ver ye dayal e, -0k boyutlu wenkdreamgalp ®d laawmmagkk s
dejerlend r I mel d r. Bu da ej t mde yen b r pa
3. KURAMSAL YAKLAKI M VE MODEL ¥NERKSK
Ef t mde -g%°r¢ ¢ret m on mmEdr kneaz e yall amre zkar pragdalg
dej | ; amyneerzanmndad ahimamé s¢i ¢rec ne da r s stem Kk
bajl amda, °ner | en yaklakéeém () tBmelke&lsefnga.er
G°zlem ve (3) S.sB&@amek!| ¥orruml ama kt e kKl ed J nde,
ver yle beslenen b r -g°r¢ ekos stem ol ukturur
3.1. BKLKKSEL KNKA
B | Ksel kurammd maéaePjrkheme yapélyakénsak gel
-evres yle etk Il ek me g rerek d°n¢gktegrdeg] éeneég san
-g°%r ¢, °7renen n daha °ncek b I g O re¢ent gl er
t et bk llemmees - n, °jJrenme ortamlar é ma® neasynae ka - évke

ol masé gerek r.

3.2. VERKTABANLI G¥ZLEM

B | Ksel s¢re-ler n yalnézca g°zleme ya da sénav
kaynak kull anemé g b ) czer nden anal z ed | me
dejerl end r mey m¢emke¢en 1Réel 8Bru @R admenser& emg, ma
anal t ] tekn kler yle desteklend j nde, yalneéez
-go°r¢ye dongkt e ¢ de zl eneb | r hol e gel r (ClI
3.3. SKSTEMKK YORUML AMA

Ver anal z n n anl aml é -g°rpdeaeojd%kn kante sk , v
bajl amlarldae] brtrkenlte | mes yle m¢gmkegnder. Sal t v
nd rgemec kel ab | r. Bu nedenle °ner |l en model
b r yape -er s nde ele alénmaséh)e. savunur (Buck

3.4. MODELKN G¥RSEL TEMSKLK
Akajéeda sunul an model , amd maktraetvemen tmenekebdeé
yapéséné yansétmaktader:

[ )

o | OOED

kek. lE3 t mde K-g°r¢ |t ret m ne Dayal é& Kuramsal M
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Bu model n °ne-geékandaj aeny hktyaaglzncéaz cha bael ygsoeré kthne

ol madej é; aks ne b | Ksel s¢re-1er |l e ver ana
ol dujudur. ¥jJret m tasarémceéelare, pol t ka yapeéec
b r ej] t m s stmresn -drasavé&sné sunmaktdadenm.

4. TARTI kMA VE DEJERLENDKRME

¥ner | en kur amsal model , -g%r¢ ¢ret mon e] t
aktaréce vyakl ak&ame saregulekmhakt ab Ve kKsel der nl
savunmakt adeéer. Bu y°n¢yl e model | klas k e]j t m
¥zell kl€7J?Enetmeh kk s nde g°zlemlenemweot ge te
dayal é wdedntbaelr @ mdde mPam eknlmeer ne bérakmaktadeéer.

S emens (2005) taraféndan gel Kt r | en bajl ant
b rey n z h nsel kapas tes ne dej |, ajl ar iczer
bajl antéecélek kuramé - o] uknllaunkélrak em ,I gb uy e- aelré kkmand a
b g n n z dnredde veave&lr yamélnasel yen den ¢ret |
sunmaktader.

Baker ve Inventado (2014), °jrenme anal t ] u
°Jrenc tesp t g b yansalrd(greactf acde &umélnead
ver ye dayal é s stemler n potans yel n séneér |
kat kél aréndan b r , °Jrenme ver | er and byadl nkészed e
gel K m y°nl end ren -g°re¢ler ¢retme amacéyl a k
Ancak bu model n uygulanab | rl bazé kokul |
sev yes n n arteérél masé ger ekl d r.amdjremelenier
anal z ve yorumlama becer | er ne de sah p ol mas
cret m n destekleyecek d j tal altyapeéelar ve et
ver gevemd tjut ud9 mapledér (Sl ade & Pr nsl oo, 2013)
Akaj edak tabl o, °ner | en model n geleneksel 0
karkél aktérmal & ol arak g¢-1¢ ve sénérl e y°nler n
Tablo 3. ¥ner | en Model n D jer Yakl akemlarl a Ka
Kriter Geleneksel Model ¥]renme An¥nerilen K

(mevcut) Modeli

¥ renen r ofPasif Tepkisel Aktif-Yor uml a\

Ver i kul | ajYok T a n éahmihsel Yor umliaryestci
Kuramsal dayanak Davranék-éBiliksel+ Y'apargﬂrmacel

Sistemik

K-g°r¢ ¢re Gzl eme DajOtomati k -|KavramsalAnl am

.. . - Ver.i okury
Uy gul ama s|Pedagojik Dogmalar | Teknik yetersizlik Etik
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Sonu - ol ar ak, bu model n bakaalétyylaap émyeaqu | haenna bd ¢
kaynajénén bu d°n¢k¢eme hazér ol maséna bajledeéer.
aynéeambamj t mc |l er n d¢kéegnme b - m n de d°ng¢kKt ¢
yen e] t m pareaekingimaj ak éemém de mfel zeofr unb ur kyed rd ¢
s°yl eneb | r.

5. SONU¢ VE ¥NERKLER

Bu -al eékma, ej t mde -g%r¢ ¢ret m on ver t e m
kur amsal mo d e | °nerm kared € Gzrerr, bUl mgmadeé exemn
yalnezca b | g ye er K m dej | ; bu b I g den anl e
bajl amda, -g°r¢ ¢ret mo b I «ksel nKka s¢re-1 e
yapéaéeort a-yoak -bddkyant,l u bolrargk esmmlme aléekn skt ér .

Kur ams alanagr kaangdgplhacéeé °Jr enme, bajl antéecél ek ve
kavramlar ¢zeramidde n- ennodeVve nodtagya konmuk; ardénd
parad gmal aréna alternatandd @I wekk ulr axa kt @bl-olmalrel a
Tartékma b°l ¢m¢gnde se, mevcut ver anal t ] uy
model n g¢-1 ¢ yo°nler ve sénérl él éklaré somut b
Bu dojrultuda akajedak °ner |l er hem pol t ka

n tel kted r:
5. 1. UYGULAYI CI LAR K¢KN ¥NERKLER

1T ¥jretmen ej t m progrnvamltermenddee® Jwern meo kawnrayl a z .
al mal édeér . ¥Jretmenler n, °7renc |l er n davr al
pedago]j k kararlar al mak - n kullanab | mel er

1T K-g°re¢ ¢ret m n tekwaslré demmad Edé&émme Bar Da mlaan
kurma s¢rec n destekl eyen, sorgul ama temel |
rehberl J n -eren yapélarda ol mal édéer (Brur

5.2. POLKTKKA GELKKTKRKCKLER K¢KN ¥NERKLER

T Uluealt m s stemler ne veraazéd émmbhl é, kakal |l arf
°Jrenme ver |l er n n anlamlé& b - mde toplanm
-er-eveler oluxkturul maléedér (Sl ade & Pr nsl oc

T ¥Jrenme anal t ] s stemler n n t <catrekveckk r
ed | mel d r. S stemler sadece bakar é sér al e
b - mler n ve kavramsal gel K mler n z|l eye

5.3. ARAKTI RMACI LAR K¢KN ¥NERKLER

T ¥ner | en kuramsal model n farkl é& ejygulmmglzéey
arakteérmal arglea etkdstd ed IBmedg ¢r -al ékmal ar , mo
ortaya koyarak kuramsal -er-even n g¢-lend r

T K-g°r¢ Efrletelmbninr go°st,efgel enr vrern sbel nr lseardre
n tel boyutl arénén da kapsanmaséné-msahbdgpcal
yakl akéeml ar éna ht ya- duyul maktadeéer.
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Sonu- olarak, bu -aléxkma, e] t mde -go%r ¢ ¢roe
b - mde yen den kuramsall akteérmayé hedefl em
s¢re-lerle beéegteéenl ekmes sayegaacheé ,d ayhalkn é 7z ¢a
d¢kegnen, anlam kurab | en wet fratr kemall j k yrg ka
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Phyl ogenetic | nf@aretnice8 odudihemyGemtuas, Agari ca
Nucl ear I nternal Transcribed Spacer

Mer vetMer yem lamgeymikt ak
Tokat Ga=mi miswmampiat y, amBlcuéebgpaft Mehscafar Biolo
an@ene®D250, Tokat, Te¢rkiye

*Sor umlaemajdemay. sengul @gop. edu. tr

Abstract
Cortinarius (Perasntda x@®@rnaoymiicsaltlhye nlosrtg ecsotmpl ex gen.

comprising nearly 5,000 species worldwide. Corti
coni ferous, deci duous trees as well as nhaemebda c e o u
Cortinarius due to the initial devel opment of t}
l i vaenddni tially covers all the gills that gradual
mophol ogi calangir mipltarci tsipeexi es within the genus c:
Thus, mol ecul ar met hods ar earmkornye nccrluactiuvarle .i nN uscp eec
Transcribed Spacer (nr 1 TS) gene region is a un

evoluti oaadfyf ecttiesel vy used for Cortinarius spec|
regions, such as the subuni asatdlod IR&ANAg @ 03 ymem iats eo
RNA (nLSU)s perce adsleyd ien di stinguishing closely rel
studi es, taxonomic <classificationaaobhyluogeanetsipc
rel ationships of many species have been resolved

Key wO@odtsinarius phyl ogeny, DNA barcode, nrl TS,

N¢gkl eer K- TranskripsiyonelCoBakilnuakr i(unsr | T S
(Basidiomycota, Agaricales) Cinsinin
¥zet

Cortinarius (Pers.) Gray, Agaricales takéméneéen e
d¢nyada yaklakéek 5.000 t¢gre¢ kapsamaktader. Corti
otsu bitkiler:i de barthidléeralne be kt- @rki kfoarmiz ayla yial ia
ol arak isimlendirilme, bu cinse ait t¢rlerin gel
bir kortina ile -evrili bazidiokarba sahiikl!lcelrmal
ve kriptik te¢grlerin varl éjé@ bu cinse ait terleri
y°ntemlere dayadmdmgséndahibglye¢ke®ndim arz et mekt
Transkripsiyonel Bokluk (nrl1 TS) gen b°l geleri, vy
ol arak kabul edil mekte ve Cortinari us tdéerrl.erEikni n
ol ar ak, RNA polimeraz 11 al t birimler.i (RPB1, R |
gi bi bar kod bel gel er i °czell ikl e birbirine y aké
-al eékxmal arén gelikmesiyle biralnédkin@as e maathar g¢vetmh,i
gel miktir ve Cortinariusbéa ai't bir-ok te¢gren filo
Anaht ar Ckeltimari us fil ogenesi, DNA bar kodu, nr |l T
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GKRKkK

CortipRefss) Gray, Bas d omycotCarku nhdsiyme émagnl ¢,
b r ¢yes ol an, en bg¢y¢ ke vresKea irf catmrh @aanrsR2KOIA2Z® yme s a
ve g¢hey yarém keregdeyydygey @il grR adt esbaRibdidivice de f a z |
edil mekt €dingoFuhBz«!l | i kl e son yéllarda ivme kaza
cinse ait 0y alglearwakkialbut g8lrame&k edir (Liimatainen
Corariinafcaena el ya€ér ai fBedas) Gray tek b r ¢ ns ol ar
Cortinfamatgmadekgh er rev angd @ U nbaus Efyaem el ysa& ngEdr¢é me
C ns l e temBorlt ied®drneesiBthe @rganyg, Ei um Wehnasxctheer,ogast €
Singald ondirs kanen A&urlLeonrNearsikuasnen @y sLtiiiMBastkgaen &

Lii meotl.v,iaMamsikasnen Ry glrioinNaarsikuasn e n My sLtiiiMbastka®en &

LiimaeAustrocoNitsiknaanreinus& Li i wmat.ar kdAydradgxdagti inreanr i u s
(Pers.c) d@r ayyt ci ns@o ratyir,re d @aanks haodr éart ;i Liimat. |, Ni s
De mocymmre. )I ITlrvangijnmat . , Ni skahi®Naci&iaKg h° o dloli ematte. s,
Ni skanen L& plLrioMnylsbte. Mos er , My xQarcei | {l Md.n(\IEFr Mo sBrgg,Gasp
ParamyMadM.umMoser v8elE.antdlewmi.aak Tr og.

Cortimamisus mantarlar ektom kor zal olup C st a
Fagaceace, Mal vaceae, Myrtaceae, Not hof agaceace,

fam | yal aréna a t b tk | er | e b2 0r0l6 ;k tGa rbnu lcuan nvae
2005 mwddd ve ark., 2018; Soop ve ark., 2019; L n
t ¢r zeh r| ol makla b rl kte bazélaré k°tg¢g kok
besl enme amaceéy d meeld er . Bu ¢ ns tg¢grler n n get
| amel |l er n °rtamd Rk amt vea & ammaad ak badl d yokarp ¢
sah p olmalaré neden yle «Cond imhbhas mbkedisémede |ve
defa Fr-1838) 1886aféndan kull anél mékteéer. Kort na
sah p ol malaré, sporl arénda f | zl enme g°zenekl e
ol maCartti nansuse a t en temel ©°zell klerd r (Pe
konveks, yeézeyl er kKur u, peks f br 12z veya
tabanl arénda Kk Kk nl k g°r ¢l mekmaedarl aBandeld [T e
ayermak ve tanéml amak - n kullanélan en karater
mor fol oj k ve m kroskob k ©°zell kler n -ok benz
teéerler n t aonr él nal kat nénmansaékntéa d 2 r . B u yé¢zden, sadece
Cortioansusmantar t¢r tanémlamasénén yapél maseé,
ve yanl éx s mlend rmeler n yapél maséna, dol ayéeés
Son yéllarda mol ek¢l er y°ntemler n kull anél ms
-al éekmal aré héz kazanméxt ér . Bel rl gen d z | e
tanémlanmaséna ve f |l ogenetékol malkkattegqr nkaoz eyl n
taksonom de en vyaygén kull anélan gen b°l ges |, r
°ner | en negkl eer - transkr ps yonel bokl uk (n
taksonom n né$é roltameaknl aryrélcTS genCb?t gegrhesantn
f logenet Kk I Kk 1| er tahm n etmek kull aneél makt

Mol ek ¢l et eYenBamialair Tekhi si

Cortioiamsysksek te¢gr -exitliliji ve morfolojik be
karmakek bir gruptur. Bu nedenl e, mol ek¢l er beldi
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filogenamrédké!| snaséef la- éndan be¢yeék °nem takémak:i
Liimatainen Z®1l2arykel én202Rkgdar mantar taksonomi s
yapél mésScbhbsh (A0l 8anrékn., yakl akék 700 mantar numuhn
arakteéer mada, alte gen bl gesini DNA barkedl ama
transkri psirlomS)l bbPohkg euskia r(k | & mant ar taksonl ar ér
varyasyonl! aredb abkedl d & K &ed/recbkinil bednleirrdlie . Bu - al ékma so

S
n

b°l gesinin, dijer mitokondriyal gen b°l gelerine
ol abilecek ve mantar taksonomi k -al éekmalar é i -i-rt
Byl ehr kT&, gen b°maedtaankes ondamak & | «kvkarlyears ynonue
bel rienmec|l duld @2 kMaemrlazanmext ér .

I TS gen b°l ges , 5.8S gen tarafendan ayr el mécx
b r m ndek 18S (SSU) ve 28S ( bSU)geder!l enr n ar-a e
18S ve 28S genler ol duk-a korunmuxktur ve bu kor
d zayn ed I mekted r (Wh te ve ark., 1990).

- >
ITSs  ITS1 ITS3
( 185 }L 5.85 L[ 288
ITS2 ITS4
o+ -—
kekill TS gen b°l gesi ve séklékla kullaneél an i

I TS b°l ges ne dayalé t¢gr tekh s - n sékl ekl a
- ftler -7Y0dklbawéek 4%0 arasénda d z el de ed | mes
ol masé Pol meraz Z njcalrt Rlemksérwyodauk gIPZRI)EKk | £aj loa

Tabl Manlt.ar DNA barkodl ama -al ékmal arénda kul l an

Gen Primer .
Bol g Ad & Pri mer Sekans Referans
ITSL TCCGTAGGTGAACCTGCGG
(Forward)
ITS5 GGAAGTAAAAGTCGTAACAAGG
(Forward)
TS ITS2 GCTGCGTTCTTCATCGATGC | White ve ark., 1990
(Reverse)
ITS3 GCATCGATGAAGAACGCAGC
(Forward)
IS4 TCCTCCGCTTATTGATATGC
(Reverse)

Mol ek¢l er y°ntemlere t¢r texkh s nde zl en | ece
tekh s nde I k adem mantar °rnekler n n topl an
m kroskob k ve molek¢ler -aléexdmamatea kglhrakel m
ortaménda mantar numunes nden DNA ekstraks yonu
DNA zol asyon k tler kull anéel makt adeéer. EIl de e
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-¢ftler n n kullanél dejeée Pol meraz Z nc r Reaks
crén varl éje tey t ed | d kten sonra Sanger sekan
anal z|l er n | k akamasdénzda, nehdeNaedohah BERt err
I nformat on (NCBI) ver tabanlarénda BLASTN | e &
bug¢ne kadar -aléekeélan mantar t¢grler ne a it bar |
T¢e¢rler araséndak akrabal ek l Kk s n n ortaya ko
el de ed Il en DNA d z s n n dojruluju, genet Kk

deste] yle sajlaneér.

NUMUNE PCR JEL SEKANSLAMA FILOGENETIK

TOPLAMA ANALIZI ELEKTROFEREZI AGAC

7~ R [T
SN —X

kekilM&ntar t¢r tanéemlamasénda izl enecek mol ekg¢l

Cortioansusmantar tg¢r tekh s nde nrl TS gen beol
yeter|l sonu-larén el de ed I mes ne olanak sajl a
Soop ve ark., 20109; kenggl Deem arakk. ,v e2 O0TZ0 ,k ekl 2 ;
202 2; Zhang ve ark., 202 3; kengg¢l Dem rak ve ar
b rcoktingrinmsmol ek¢l er y°ntemler l e rev zyonu |
2022). D¢myakdamant ar t¢gregnegn yen kayet ol arak v
yapél masé gerekmekted r.

Bazé durumlarda, mantar taksonom k -al ékmaseée
°ner | mekted r (Schoch ve ark., 2012). Kapsaml &
benzerl ] fazla olan éeghleryYyapmak egedopPlugedun
r bozomal b¢e¢yek alt b r m rRNA (LSU) gen b°l gel e
de]j] kKkkenl J ne sah p taksonlarda genet Kk -exk t|l
gen b°l ges ne dayalé f | ogenet k -ékarémlarén ya
|l er de yapélacak -al ékmal ar - n °neml mol ek ¢ |

T¢e¢rkdegedti MmgTewhsi sine Y°neli k Mol ek¢gler ¢ali kmal

Yaptéejeméz | terBgrk yteabrdaemalB@éna améma, kadar 81

CortioansukmadftaBlummanhtarl arén en yojun bul undu]j
an az bulunduju b°lge se EJer ke@atdietyarof) ms Am ard
-oju | ste olarak ver I m kt r, her hamgne mkrafdalr o
-al eg€et mhmamisus mantarl|l arén yakl akék %7s0addecsad e (
morfol oj k tekh se dayalée ve %76e yakénée mol ek
ed | Buktsomyg+tlkagyedare | ste olarak sunulan veya
Cortimarimgn dojrulujunun tey t ed | mes ger ekl
b rl kte, mol ek¢dmeay®irnti @amindrue paayembal ykl a Trabz
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Tokat nllsemuhdnektur (TQdrtoima)r.yuBet kkyemmdeke¢l er
yeters z olduBu gebegpmekted rCoray@amiso& maenddakl
tekh s nde molek¢ler tanémlama y°ntemler n n kul

TablDerrk ye' de molekel EoryPoaemuemaet amicad en

Cortinari| Bulunduju Kl Referans
C. bulliardi Kar adeni z| Tokat (kengg¢l Demirak
C. caerulescens Doj u Ana| Hakkari (Kalmer ve ark., 2019)
C. caninus Kar adeni z| Trabzon (Sesli, 2020)
C. cinnamoviolaceug Kar adeni z| Trabzon (Sesli ve ¥rt
C.conicoumbonatus; Kar adeni z| Trabzon (Sesli ve Liimatainen, 2018)
C. dibaphus Mar mar a FE Bursa (Kaygusuz, 2022)
C. eucaeruleus Karadeni z| Tokat (kengg¢l Demirak
C. lilacinovelatus Karadeni z| Tokat (kengg¢l Demirak
C. rapaceodies Karadeni z| Tokat (kengg¢ !l veD xraikr, a K
C. rufo-olivaceus KaradeniZB° | g ¢ Tokat (kengg¢l Demirak
C. strenuipes Kar adeni z| Tokat (kengg¢l Demirak
C.variegatus Kar adenzi| Trabzon (Seslive¥r t ¢ c ¢, 2 (

TARTI k MA OWHJ ¢

Mantarl ar alem nde tlaldmakaéak bed mdtetnane smkvest daik - @

m kmor f ol 0] k ©°zelll kl er n tg¢r ayéréeménda yeter
mor fol oj Kk °zell kler n farkl e yor uml amas é, b
a@lnedr el mama&mtaa rvleanéérné | smarsé&fnld a Kk aa kmaadé&rl .é | Bearkysool n oam
C nse a t t p materyal ol masé, t¢gr tanémlamal ar é
ol mayan durumlarda t¢re¢e bedksdrmrommkk od @lu&kk rma | zaorr dc
yent emmer f ol of] k, ekolyej ek s vz Kalmyaséandak ol u
gel kmeler n etk s yle azalmakla b rl kte, daha
ol muktur.

Mol ek¢l er yakl akémlarén kull anél maséyla b rl k
evr msel soyl arén bel ri enmes |, d¢kegk taksonom
b reyler n texkxh s daha ¢ W¥earkol ,r 219#€189 . g Mo ekt |
kull anél an ADNA barkodubo, b r t¢rden el de ed | e
ver s d r. Dol ayeseéyla, t¢gre ©°9zgel bu d z | er n
t¢er obhHBkPoda b I g ed n I mekted r. Bu y¢zden se
°neml d r. Mantar |l ar - n pol morf k DNA d z | e
mantar t¢grler n n dojru texklh esd nldne ketn rg.¢even | r

Corti,nadfmpada kozmopol t dajéléma sah p, tg¢r
mor f ol o] k karakterler n bulunmasé neden yle t¢
yapélan -al ékmalar, molek¢lerry°htemkalbl ahel chei £
daha g¢ven | r ol dujunu ortaya koymaktadeér (keng

2020, 2022). nr!1 TS gen b°l ges ne dayalé f |l ogene
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g°stermekted r (Pe ntner ve ar k., 2004; Garn ca
L mata nen ve ar k., 202 2; kengygl Dem rak ve ark
desteklCommésmaksosom s n n dojrulujunu ve g¢ven r

D¢nyada hal aCkekifean8 mewme kf ar k1l 8 mantar terler

b r-ok |l okasyon bulunmaktadér. FarkIl é& ekol oj k o
mol ek¢l er ver | er n paylakélmaséna ve kbhak&edmaom
bul unacakt ér. Sonu- ol ar ak, DNA bar kodl ama | e
teéeréen daha heéezl e, geven | r ve dojru kKek I de tan
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CortioBasudi omycota, Agarical easnldT Sa phymparing
Mol ecul ar RmEVolgenieon@gs87(2), 602

FrRBslev TG, Jeppesen TS, L aasfduilev oli, d Zo@ddci inedse v aifs
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Des aghmpl emeonDag Built eriWldR tidse gl Syt em
Generator on FPGA

Sy Hd s sSAd'Ay e slhms h?aD adh Maitha mmfa d

lUn veorsngt ynaete mlgn ®lepay omeerttron c25B06, neer n

Peshawar, Pak stan
2GhullasnmKehgdmstoBrug en &er emmglkess h n dlac gyCtoynput er
Sc ence, 23340, Swab , Pak stan
3Un veorBsngt ynaeTe mlgn ®lepay ofertt ron c85B00,neer n
Peshawar, Pak stan

*Corr esgpwtndthoarnidgd:abel t 0849 @Quet peshawar . edu.

Abstract

I n modern Digital Signal Procestsiimag f(IDIStPer isrye t ree
critical challenge, especially in appl famations
optimized hardware utilaiszat appr ofrcdeist iodnain $ af t
to meeti nga pamdrogymanaresptrroair mtnema bFF?eeIgobt e arrays
promising alternative due to thaeldnefigheeréffcpa
However ,ngt rcaonnspllaetxi DSP al gorithms into efficient
sign coasddeusti desel opment tools. This resea
si gnidmgl ementing a Digital Butterworth I nfinft
atd oitnmgel | $ynsxGe me rTaitBart.t e t W&rlit thed efcotrensh x| mal | y
at magnitude mesipmalkiend ni tt hied gals satmamMmoapp! i c a
equency charactea.l sltdwesr awgitrhg mimd méaill ird o p3yst e
vel har dwarrtea pmodd edriontgot ypi ng, significantly r
suringchmpawabiel idegpl oTyhed ART FPGEMNJt s per for manc
val uateadifsEsoutriclei smadiolnooklab§ ledTssl)i,aeadt, her
ndamP@Ghalcomponents, as well as dynamic power
emonstr at & ermctio ildenplil ysyotiphe) s S Bclag cerdl F M GRar dwar e

uatl poowimpd rical 1 nsi ghftfss | meloatdeed | tgan ptoeveeater ¢ e
consumption. This work contribubaseido DiSiPe bgr oW |
a practical met hodo-lkhogegs defrfcieceiveer to pfiinigt eproiweg s ol

c®w S o®©O " — — 0

de
d
p
f
f
I
e
i
f
d
b

Key wbirglistal Butterworth | ffriomirtaenmarhp el Cat Re Apar
System Generator, Digital Signal Processing

| NTRODUCTI ON

Th s study nvantdmpadteenent he admsofgna D g tal But
Response (Il I RPréoégtammabine aG&t el Array (FPGA) pl at
Generator. W atndd gt o mweea s dgenma | process ng appl ca
mon ta&amdaommun cat on Ssystems, t her e s a s gn f

f Ilter ng techn ques that abgddvweirrc ec pregd mptmanrc.e, r
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D gft bptleacye nt o ko d esr mpnrad ¢ essyss timegmsl ofwarhegx t r act on,
mod f anein h@am,cement of nt ommats gmaflf somAdosgr ehes
knofwarheomputat f oa aalm ctlyma doed mpflrexqu es pw B sfeegve r
coeffcempab&iR | TrBust.t ef WRrlttpearr,t @ul facernga x mal |y
fl atampréessspmpmase frequently appl ed whées ecs fgnaal . n

Tha anf hr ess e asrexxip It dtrehee o rf eotu nodaahidr @ crt e acla bzka € con d

order Buttepwessth It& low ng a D rect Form |1 st
MATLAB' s FDa&n dopll emexnt e d P GAn bratr dx v a X | nx S
The study prov des a comprehens wWp ahallyess s( LUTs
s| armEbo,wer consumpt otn . mé&cumd hea mmedcyctr eman f or ECC
pract cal appl cat on dmrdede naobn slt rtayt.e system eff

Th s paper cahvandamentatsaefdt RGGA t al s gnal proc
a wedunded mpl ement at on p -woerll dnea pfprlont aft lother E
pl aced on system opt mnbae ciynehgydwat eseredhf ac ad]
pracgangandneer ng.

MATERIANIMETHODS

Th s sect on out | amamgrso ctehdeu rmaalt eme tahl osd, o | toogoyh de, mp | oy
mpl emeoraDagBoat el WRrlutdeXn d SynxtGeme o @atkdPrGAl at f or m.
Therocascdfudhkseu g MAG L AB osl smul a8t noun nmhle gwr Hat | onx
System Gentkerpdtoyrment-7 olmPG@GA Rodr «.

Mat er al

The core hardware component u/s erRP GA dtehv esl osptnuednyt
wh c¢h s w dely recogn zed for andg tlabv Ipotwerf acro
s gparad c e(sDsSaPp @ | d atd dotritshd ifeo | | e wf haaw er oanmdorotl S
were ut | zed:

A MATLARROWL &ShmulFommé«s g@nsdnmultahde gfgtlatl er .

A F IDteesragAinal (yBEDT) ol Pae v elnadp alt yfeelst euct ur e,
coeff aonplemt er mance parameters.

A X nNnx System GeHerveaetlort o(loXSG)n:it egrhatgend w t h S
f ldteesr gns -syhbhé&® GAabl e bl ocks.

A X |1 QMkes SgritdeFdlr t sgeranmayntomaBP G@r ogr amm ng.

All s mwldpl ement at ons \wvaeaded caamp etd @ twomk at att

W ndows OS w th suff ¢ ent commEP&A oomp CLapaont
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Met hods

A Desired Filter Design in MATLAB | v Design in Xilinx
MATLAR FDA for ECG Application a SV s tGenerator

\

e

Input ECG
Signal From

PhysioNet

l

' Applications .
F gaWer kfl ow

FT IDeesragAnal ysi s

The Butterworth f t¢$eflats kesesgeguén@myd deppdroaant
adjust ng f Ilters to uses, f I'ter des gn spec f
cr tseurcahspaas@ndt amilr e qu ern cp pd segst,t e n Lhaste coomnd e r
Butterworpass IfR Iltoeaw was des gned us mqatdhbe FDA
parameters are shown bel ow:

Filter

b(3)(1)

F gaFelReearl zRDA on
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Tablkr IDeesrSgrc f cat ons

SamplingFrequencys 1000Hz
Filter Response Low Pass
Filter order 2
F cut-off 0.2
3dbpoint 0.2
6dbpoint 0.25725
Tabad2Fk IPtaramet er s
F IStteeruct ur e D rfeaxrhm
Numboebrect ons 1
F ISttearb | ty Stabl e
L nkRhlhase No
Des Abgor thm Butter

Thfe Istpermusbten or maw wzkesp & tNey g Uf rsetq berd ot @egnel s e d
n dehsep gocTehdesr .e q wavrhc cehx p e radeercaemclebnBad B 2 09z
(0* 21000 Hz [/ 2). We mommealrtzaead 3 dB efqgruequegndy af

the Nyqu st frequency (500 Hz). Des gn ng a st at
f Ilter are w twm n ttchectemphmedthetheompl ex of t he
I e on a ¢ rcle of rad wus 1. Th s nnate qual ty

Z-Tr ansofforlnt er

We nvest gate the mat hemat cardduttrpaunts fsergmetn cers tc
order Butterworth ITI1R (I nf n tTag alnmg wlrame (Re uperf ud
anal ywyndegresentt nge dsysstrems | ke d g tal f lter

expressedoman nm he§rZagsft be mZnadereospodfest he f | ter al
trafrnaumewh qgoohv erompser attf @ re g aetnd cdie maWeex.anm hheel t er ' s
frequespnabkantdrtaynrse seppdchis®Yy ng gthlée | ft letdedeav or ,
all ows mgr sewe ploceasodm ggallsiwvheutw udthanger me.

Tr anksdrecgEqgwat on

The polynomoana nn rtelpe edent ng t hpeolfy nlotmera'ls auttp
doma n represent ng the f Ilter's nput to arr ve

T8T@X PP Q¢
04

P PBEK TMBT OV
FoRolaen&#ler os
Mul t&ply b¥Zsgu@esdgl)

M8TM@X Ca p
"Oq

c pPB8EPCMBTIPOC
0 & ® £QQE@i ¢ Qi
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c c p T
p P o P
0 ¢ ® Q@ a Qi
c pPB8EPCMBT P PIQ
P TM8UX@P8CW TNS8ULXPES8C WW
Magn an#&hegfl c€o nj poedtees
Aseotf ol | eulag e pnehlbmeargtn atnadah golteonj poh £ 8.
0€®EQQE Q
0 W'Y OCHRD W
(43
) D )TT8QTTUT
0€®EQDA Qa'Q

- 8T Yypy

- 8T Yypy

The Ictoeerf f we rgeenntesrusst AT L ABbudg ft emc T hdaes
stab | ty was -zemro fpledt usemgura pel &l |

Thed ef f erqaurad e eofnf adefeenlcsef f ¢ ent s:

gneder’

pol es

Sect#:

Numer at or :

1

2

1

Denom nator:

1
-1.9982228472918417416

i
k
k
E
k
E
E
E
/ 0.9982244250264005192
E

(A n -

F gB8FelCoeerf f ¢ ents
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SystGemedantpdrement at on

>

System

FDATool Resource
Generator 2
Estimator
Fa==y il »IE ot S
[lrpofted_Signal 1 3 » In »in10ut1 » Out cope
= (LI {___Out|
Gateway In Gateway Out
Signal Builder
Subsystem
Goto
) * x 0.06
m V hs
c b a+ a
Chiulz b l a+ 5
AddSub2 b
atl———(1)
AddSub3 Llb T
Delay z! AddSub1
AddSub
(-1.143 s x2
C it Chiult!
pelay| £

0.4128|

chMuka

F gdLeRabssBRUtt eFwbideh SynwxtGemeraa®loby st e ms

After f I tepléeemengat Omheproceeded us ng X | nx S
The system was constructed us ng the follow ng X

A Gat elwrl:zyc o nV ¢ rotapto Ingmu ¢l a inkft oxpeodf rotr ima@tP GAy nt hes s.
A Del Agnanasgagsyaric hr owm tzhetee ® dib @ @ [k .

A Add/ Subt r akbtieottc kamp | etnheea t un at artefdelfR | t er .

A

CMul Consvtudnnt pketédappdoef fmuwl te ngl modte eodnb a ¢ k
anfdeedf orward paths.

A Gat ewa9onverocdés speodisn tgmaad 8 mul onfkweatn al ys s.

Eadh occakkr r es ppredsifentem bl rEctim IRt rudher e.
coeff ¢ ent values wer e ngaennuearlaltyed nrseesrutletds .based

ECSG gAadqu anMo éseeduct on

To al tdfetledpperracdo ctadExG§ gwagslr oc e s stehdipe s Byuintetder wor t h
f IDtaavracsb t af rntemeh y s (Phets AdBak ablass egwnadsl rmpor t ed
NMATLAB S gnal Bu I der v a Excel. Key process n

A'S ghmpbr &€mc el

A Redal Bemul a& nowml nk.

A F | tes X8 mpl ement ed.

A 1l IfR ICohenpao ps-@nmo-b6t | E€Gednal s.
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Thraajroaamogent else s taereonQ nHiza n4dMH zT hEeC GP-vea V@RS omp | e x ,
andwave all fall w th n th s reg owavdfrveaehtdepo
depol ar zat on bayndtemd r QR8I ao mplepwa vaer amatradost by
el ectrocard ogram. To guar damrteegeu ecnocryr encot sEeC® v errt &
muscail arafnadt estmnt e afmairbdén clepva®vde r atlsl f ector s eghal
proceasnsd mpap f cant cl n cal ns ghts to compreher

Sheet o bbb ]

Jﬂ‘r_D'Dl’ted_SignaI 10

= A N (, NN S A A Ji,
Signal Builder r | ( ( I n |

.....

F gBte[ECS gn@lgBall der

Har dwawnpé ement at on

Theomps estwasmy nt hasddezpel do vy &FdP GAr t7bx aursd Xn d | 914 . 7 .

After synthes s, resource utUd Tahl eosn (WalsT snye a sl
FIl ops, ClamBbhwE€yclCesasumpt on (mW). The " Resource
used dur nagnabc mud aRP @A ,repor t-smwleemenmtedtr ®wv.ed po

Topt prnerzfeoramamledpoweons unpdasrogin neea@ps ed:
A D rrecrmtr urwdpurreef o rmeednoerfyf ¢ ency.

A P pelwamvogddieetd heoowr cbefrhfe | t er .

A Cl ogaktt emgh nwegriees! oX eldl %14 p @ waem a ltyoso | s.

RESULTS

Theees geaecandBarnt t et WRra®muc ce sy huhégdnepe d noetnhtee d

X | n¥x A mPiGAaursd Xn d nNx Systeme@edn ernt hpe rekseeyniat rssna n c e
outcomes of the f | ter mpl ement at on, ncl ud no
dev ce ut | zat on satngo wetr constumptn@npeneftor manc

S mulRes wmiEsIRteesrpons e

The f Iter exh b ted a max manana fsImatod finfa g on 1 tuhl e
stampll The phase r esapnadhovevewlasn cnomal stdeamd wht cbn sn
cr t cal for appff ¢aeromg. | ke ECG s gnal

The -peit e d agram conf rmed the f | terds stab |

Frequaenndc yhema n anal yses were acncddheéugtredpusehagyMAT
| argely const antd caocnrfo srsm tnhge tphaes spor eser vat on of |
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Magnitude Response (dB)

| |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 0
’ ] Real Part: 0.571167 a‘*
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Imaginary Part: 0.2986637 __
. = o EL
| __w RealPart:-1 & M.
¢ imaginary Part: 1e-50 L]
I AR : ©°
Real Part: 0.571167 =
Imaginary Part: -0.2986637 =
- : =
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (o))
1]
=
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
RestPart Frequency (Hz)

F g6PelZePbanMagn Reusdpeobh $Fe | t er

Phase Response ™~ Grloup de!ay
0 ' ; ; Q@ ; '
g. 2 S e e e e
2 -0.5 S )
E 4 w bl R R R LR EE LR LR LR R
o £
S . ==
p— }.‘ o=
o )
] - [ Y MOt PRI
©
£ o: ©
o o
. . : : = T 1) R M- S A SR
] bosenoees R e eenzzn 0
. . . : R : : : :
0 100 200 300 400 (D 0 100 200 300 400
Frequency (Hz) Frequency (Hz)

F gidPbaRes pan@reo DepgatyhFe | t er

We can tell f a f Ilter s stamlue sbhydel othle g af
The magn tude response gradually decreases as t
attenuat on of h gher frequenc es.

We can see how the phase sh ft of the f | ter v,
Wh e n t comes to the t me doma n, d stort on S
character st cally max mumand awh mhgnhnrandddt esp o
cons ptaseed p ® hgreodueploay | sew eyl pdl arsees paomasley sn se
a 2onrddBeurt t e d WilRkr lhtassma x mmu ma g n rteusdpeb hgereoduepl sahyo u | d
rema n essent allyancddonstant across the passhb

ECG gmhallter ng

To val dat e tomedf clatterconn ext , ECG s gnal data o
processed. The or gf rneag u esn cgyn anlo csoen,t awhn ecdh hwagsh s
pasd$ hmg thgrhp| e lBaunttteedf wbltheeh ] E€ad efren rmalsnegdn f cant
featuwase,( PQRS wawme) exwh [Te effect vely suppress
frequency.
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F g8teELltE gWwaOlut put tEeCrGe dgn all

ResoUtck oziaRGA n

Once the des gn was syabhtdmepl emednt exd-XoFPBAke | BIEL
comprehens ve report of resource consumpt on w
ut | zat on:

Tab3dFr Illtmprl e mehotsatt o n
Numberof Multipliers 4
Numberof adders 4
Numberof states 2
Multiplication perinputsample 4
Addition perinputsample 4
Area Tek 0hEs
As | |l ustar guteldeP GAmp | e meuntt a3, 206086 3, 408 1L @ bdhe ch
corresponds to only 5.1% usage. Th s eff ¢ ent u
opt m zed for hardware depl oy menandalnt aaxlcoannouw®g &
add t onal l og ¢ or parallel process ng paths w
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63,400 =
g |-
= |
= 4000 =
(o
(=]
< 2000 4
Z

1000 =

0

H Available ¥ Used

F gQAeederosUTs

Aream TefBimsces

As shown n F gure 10, the mpl emented f | ter ut
ranslates to a remarkably |l ow 0.06% sl ce wusag
arch tecture, all ow nxpmaoemohomrs ognefgr@aantondevs
process ng component s. The m n mal use of s | ce
onsummida&es t he mpl em@otwatrt ome adlgat emsr | ow
126,800 +
|
1
» | =
151 |
2 |
« 80 =
Cofuni
e
s 20 -
Z.
10 -
0

H Avaiable [ Used
F gabler edieranSI ces
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T nrheh eronfsl o@ye |l e s

The t m ng report, shown n F gure 11, demonstr
propagat on del amwya onfetons kyewl .03f8 80 .nls66 ns. These
eff ¢ ently routed des gn w th excell enandsynchr

m n snkagw n ft htathemp | e me ntsead tf adtr el e q P @ ¢ @ hrdeganl me
process ng, comfortably rmed&tPGAg the constra nts

2.0 -

1.5
1.0

0.5

Time In ns

N
° 0.166

0
M Net skew B Max delay

F gaiTe rheh e ronisl o@yke | e s

PowemWatt s

The power analys s, raseaslheodwnt hant Ft hgeurteo tla2l, pow
mp | e ne ndteesavaap pr o x 1 ;1@ m&@ly crhc 14u8d.e8® €l y n apmo vee r
ang@l2. 32 mW of stat ¢ power. Th s-tl eneel ghatcops om

appl cat ons swnihedbe&CS €ftteremg des gn cho c.
t mammgesource allocat on.

130.60+
z -
= :
R= 80 =
:
5 20 < o0
10 = g
0

Total power Dynamic  Static
power power

F gaPRowemWat t s
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RTISc h e nva te wes

To sutatheaz @dswvar eBT U RegTisamsdveal ) swehesantart § totse ol .
mod@hglubmodul es cltelaeg | ayr ¢ le ptr ecsnenSty@eddem ati oped ncl t
the feeddbreaok fgatchssnt mult pl ers.

untitled1_cw

untitled1_cw

F gaBeTbMod WRITéSchemat & gaBe&aModRTdSchemat ¢

DI SCUSRAINDNONCLUSI ON

Theesagdampl|l e meontDa tg Bdura t e t WiIRr ltutheXn g SynwxtGeme roat or
an Ar tFKGA platform have demonstrated sagun f can
real me gmrad c epsesr fnagr Trayenrc engaorayld e @ e | @ppo wegn n s ¢l ocewu s ,
resoandeglpeed f | ter arch tecture was successful

D scuss on
TheecondBarnt el WBRrdde s w nédhlb couasc h afvlipaat@atde sponse

anglr adwafl fohset amibhak hggdhu ytfadirl emeap rlalsat E€GsS
s gdneanlo Thfengques ppmasiea r a c b agdr @ueplceogn,f t reeepde ct e d

theoret cal behav andgx evel lhrd mmat mmaéntde gt ory. on
From a hardwar e mpl ement atsstomncpearepectovea, ht lyd
Onl5y D% UT(s3, @2®tPH 3, 40h@) O6GB0l (c7e8sotfl 2 6 , BOMWd |whz ecdn,

conf rms that the system was mpl emented w th o]

skew of ahmb&6 mosm propagat on del ay of 1.388 ns
comfortabl-y memdeongterad nt-fsr, e gau d ncw naindlek shb pgghor
synchronous behav or.

Mor edwesgstupbppdwweans umndt3 0andw 4 8 .nAMIy naam82 . 32

mwW stat c, reflects the des gndés energy eff ¢ er
depl oyment n portable or wear abl e améddaletr ma imo n
performance are c¢cr t cal

The pract cal appl cat on us ng ECG s gnal dat
ef fectThfee nessesgpardel s e s 8 eda v eaft @mmp o ( vmtv@R 8 o mpT-e x ,
wave) wh | e succedgfegluleywcygt thensaet, HAggradedhf e etr
sanad ds.
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Conclus on

Th s work successfully br dges threletglarpe blea rwkevear &
mpl emeBy at IMATLAMAB, mulantlkl,SynxtGeme rtapeno j ecustrates
ah dYdlewehar doat endezsefdavhaat ansleatmd essbfy EPGATt

depl oyment .

A Thfeol | @awymmt r wbeurh@ den:s

A ApracdemamrnsoBatt ehWwWRridthsu g FriDA oo | s .

A Eff rce omapcpt BRGMar dwaXxa d SynwxtGemer at or .
A Reavlorsl dgmradc evsasl rndgat eéedCgghe no s ng.
A

Det aaneldypsowser manwt, | mzeatc omrs demsenxgnel | ence.

These results contr bute t-powdrepghbdbeeh mgnoedkFP G,
based d g t al S ghalanpebboheds!l ogy ghese¢erichh @Guese
order f -dheaenrmel muystt ems, or adapt ve f | ter ng f
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Abstract

n

od traceability has become one of the key topl
nsumers ar eandncgr e aosoddngd dyRlidyet.mp ow wel | do consume
dandhe concept of food traceability? This art

nsumers in Albania, dividedwengatBepathbor Mart

o)

nssperception of food tr aarihdildaw yi, mphoorwt awnetl 17 tt
em. sEualcth orbet ained s also evaluated using SPSS

o)

some of -ktnmevnmbsits{ welslses 1 n,iAlfboarnnaat.i oFno ri se apcrho
at they are whaatntdhracaditlyi cyertfhidédy casé& ons t hey

SO 0 o0c om
o >3 T 0O 0 5 OO0

KeywoRodosd¢ traceability, Consumer perception, QR

I NTRODUCTI ON

Traceability has emerged as a fundamental compon
the systematic tracking of productandacsrnos bueaol
Agricul tur al traceability systems are designed
prodbcom farm to consumer. These systems enhanc
verifiable infor manhaom mge goafr dti meg ftdhoed otrhiegyi ncons uil
a crrucliemlin regul atory oversight by enabling aut
the supply chain, assign raenmp drecithivieil tyy minitdi igtait at
publ i c hTehad tphr adeskss.of traceab | ,byt alsodbépends
percept ohNht Heh ecyo mmcaevpet Tond ¢conmrcem@mto of ttyr agmeeobt |ty
eas |y compr e h eRedseeda rbecyh ecrosn shuanveer st.r ed t o ¢g ve a

focus ng most btyh atn ttrhac eoaulHolb btey epgr ocavl .d e s2005; D
200Regs earchers suchaaB dHohmBaritew!l (2Q@D0V5Jdescr be
i dent ty amadesbevagwam@aknddagfeedd v assur ancaends c h e me
Verbeke (2001) def ned tr ad emgf dr mayt famn a& heo nvs
andl arke (1998) def ned traceab | ty as tye nf o
of a faodnyrsespbsequent transformat ons or proce
journey from the grower to the consumer 6s pl ate.

system abl e t oantdreancte f yt sa nporvoedmuecntt t hr ough t s |
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consumer (T mon & O6Re I|Ily, 1998; Opara & Mazaud
nf or mat on per se (Hobbs etndél pro20d®ed ¥Ydrmmek
reduce consumer nf ormat on asymmetry w th respe
The ma n purpose of the study s to assess cons
awar earetkshse, r nt erest n the subject. The study
peptceon of food traceab | ty among respondents
| e vaedag,e . I n add t on to consumer sknavre bsusudnye sws d
Al ban a. For each bus ness, nf or mat on w || be

they empdheyfood safety cert f cat ons they hol d.
MATERIANIMETHODS

To assess consumer percept on of food traceab |

dat a. The ma n purpose of the sanmer ceptt oonass soefs
traceafb tlottay. of 128 consumers part ¢ pated n t|
anglguar esndnl yhsel ectedheomgsemer ®nna re owapy d st
Part ¢ mathensurvey was voluntary. To-deas hgreed t
quesnta are was used n conjunct on w.The tdhet adewerr
anal yzetdheusStnagg st cal PaSkP5%¢e EOhe Bgoneati Gron &ink
structured into: three distinct sections

() Socdeomogr apht hpea d nttes p &

( Knowl edge about food traceab | ty

( Flood pmepdect on before purchase by consumer
Quest ons concern ng the respondents' soc odemc
quest ons n the second tsketfam lWweae tywtwndedt b

traceambtdHe tlyevel of trusatnfdoodt sat¢ealp | nfyrspst el
ncl gdweedst ons focused on the part ¢ plamd 6datcaont
were analyzed us ng SPSS 20. The des gned survey
5po nkelfpe quest onna FrSe rtohnagtl yr aDnSseasy nferéoyn &igSthAa e .

RESULTS

Using the Statistical Package for Soci al Scienc
examine data acququest ivorman aidme :1.i s maeddé \dienwci |l autdi eodn
t eanagineayNQAVA The questionnaire's primary goal wa
food traceability.
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Tabl®odi.odemographic characterization of the sam

Variable Groups (%)
Male 54.7
Gender Female 45.3
=<30 22.7
Age 31-59 57
>=60 20.3
Basic to middle school 0
Level of education High school 33.6
Higher educationuniversity 66.4
<500 25
Mont hly i 500-1000 46.875
>1000 28.125
. 1-2 26.7
NIr.in 34 34.7
family(people) 54 387

From t he 128alpearrte scp opmadchetnst,s nma d & nfdepmabl 4e. 7r% sopf o nt dh
made upReldar3ddd. nogf trhees padgnedie Mt 0 f bweee rlespo ntdleaann or
30 years, 57 %weoé bbodtrarsds yemaiecsn®e® greater t han
to 60 ykhlheg smajldr.ity of the respondenft sr enaapgo rhd egrht
belewdhg basic tovheirGelaseschopodnadot Bi g.bol BReadaorodi ng

the monthly income, 25% of participantmominhi,t he
46. 875 % -ta0DedubO0® per mont h, while only 28.12
maj ority of the participants came from families
families with 3 to 4 membams| i whi wWetbanllytd2627%eaq

Hypot heses:

H1: Ther e s no s gn f cant d ffewaneidced ®safdaty
nf ormat on based on gender.

Reliability

Cronb[N of

Al ph g

. 923 3

F rst, we measured the nternal coanswieatoenwydof
Cronbachés al pha. These gquest ons are meant to
al pha s 0.924, wh c¢ch means that the three t ems
anrdespondents answered these t ems n a h ghly <c¢
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Group Statistics

Gender N Mean Std. Deviation | Std. Error Mean
Consumer devel t 1male 70 11.30 2.510 .300
when they perceive food
traceability systems and female 58 13.29 1.965 .258
food safety

Before pet4fstm mwg & al caunhda t e d e & rhgizt nadreda ne, r rsaotr me ar
g ve an overv ew of how the groups compar e.

Independent Samples Test

Levene' tt est for Equal ty of
for Equ
Var an
F S g t df S g| Mea Std|95% Conf
(2 |[D fffl Errdq Interval
ta ] ncelD ff D ffere
ce

Loweg Upp €

Consume Equal
trust var anc|] .69 .40Q-4.9 12 .0¢q-1.9 .4qQ 2.7 1.1
when thassumed
perce v

traceab Equal
systemd var anc 5.0/125. .o0od-1.9] .39 2.7 1.2

food saassumed

At Q.h@5 I evel, significant
t4. 9214 ;df = 126 p<0. 05

We choose the abwveheanhuVé hypot hlehsel sh ybpeoct ahuesse sp <
val i . ddottesdstudy found that there is a statistical
trust perception dyviadhooad foafdety aceabil ity

The second hypothesi s:

H2: There s no s gn f cant d fference n consu
educ atnalg e,
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Then we tested the effect of t hr eeanangdee p emrd e n
consumersb6 percept on. S nce we tested wmalyt pl e
ANOVA.

ANOVA

Consu'ms peafcepd itomahaeadi dntgender

Sum of [df Mean S Si g.
Bet ween B14. 7961 414.79¢.8.88 000
Wi thin d2767. 94126 21. 968
Tot al 3182. 74127
At the 0.05 .l evel, significant
F=18.882; dfz=18i186;0&0. 05
F rst, we tested a@esndregl e Sf acteop,<0t. Db , e ft thec tr esfL
There s a stat st cally s gn f cant d fference
gender. Th s nd cates that consumerdcgeéepeered cregptor
the r gender. Consumers of d fferent genders th

ANOVA

Consu'ms peafcepd itomahaeadi dntegducatio

Sum of [df Mean S Sig.
Bet ween [242. 9401 242.940@00. 41 002
Wi t hin d2939.80126 23.332
Tot al 3182. 74127
At the 0.05 | evel, significant.

F=10.412; df S$S1§126®&; 0pP20. 05
Then we tested the second var abl e;waeg/d ANDOtVAO N

showettah st cally s gn f cant var at on n how ¢
ANOVA
Consumér c eopftoioodn triaceadi dntyge
Sum of [df Me a n S(iF Sig.
Bet ween 3. 959 2 1.980 | 078 | 925

Wi t hin {d3178. 78125 25. 430
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Tot al 3182.74|127 | | | |

At the 0.05 | evel, significant.
F8 .73 ; df =2&125; p>0.05

Wh e n we tested t he th rd ndependent var abl
(S g.=0925)>0.05, wh chtméans tahtytbegmefsudant
percept ons of food traceab | ty do not d ffer
age.

From the results obta ned us ng ANOVA, there s
angducat on | evel n consumersod percept on of fo
d fference based on age n consumersod percept on

BUSI NESSES I N ALBANI A
Bus nesses dnl YAl bbaaen tar gesebe ledqwy ppesd ewmsthhutsaf et y

they have not mpl ement edRRIlgbrhnd wlToag Fog ghcts as ak
need to take n t at ves to apply athnplese tHechoal c
anfdood safety.

We w | | developta foamed aonmdazieldemo e & loutry country.
t ake nt o adcaoclmtohtntpehadgabnal I m tat ons that

context (adaptat on t oahdnctadr ccoommeacta onnt s@ n t hC oaolrro
mand ory systems n the AkKlenwWeyw bBlUchnaegfatseal't
systems. Based aonmdhteh @ | ammseedn ma deeaglr aoannadiunsst, a an acbol met

system for food traceab | ty w |1 be bu I t.
1KRACO:

AnCap t al Rels,0 uk tewra nimyp met K RAICO, s amdmahuf baot uo
company, | eader n Al ban a n atnfdé apooduyct ndmsobn

powders for pargodrdatdroms«sagf phoetparat ons for cake
packed sugar, et c. The 55927t bédcomsngpcdne ofy, t lde
compan es n the food product omwhemdudtsr wmw.ctTlhle tf
was packed sugar .anbdowarded/gbict gkartaec ol abbrel s count fo
d fferenwhSKW are w dely wused n all Al ban an f
anare also d str buted n Europe, M ddl e East, €
consumed n the Al ban ana) EDmapeablh Imatryk,eta s Ka arc
enahilses oprmrecwdtls t hat ar e noanadrudldleyrmechoymmp| z amg avl
types of r skst oomwdt ssat ssftdttes ydssntseeneals |Ibased o]
product deanta ff opatodwmtintddy aceab | ty tools. When
m sal gnmem@mnadwd st hs uosupre csttevdeha v ecathbd et tfy pgophblream e t
back to sw sf ssoojuer gely ,e vmedrdt tnomoanpl ant produbées fro

consubetrrsaceab | ty nf ormat onanldoWsasueseé tnbge PO (
traceab Ibatsye df dommo aPnOosma t retraarkddios 8 atchtguradduct on pr o«
Var ous data collect on po nt st arteruaucseecadb tlo tly nckh &
traceab Iehtayvmesryasbesdiis t heuskefyort oo e@ssstucanbeotgsteo ur
gualanslpwf ebpympofoductts meRdalaceab | ty tofecompbevedu.
sequeanaentnrgo lougirho dwagth on I-bhes (Kraco, n. d.
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2. Erzen

We aroemm tted to -pualetyehg oshaniiooldu staf ftaggre t he
PRODUCTI ON, A@NMORAGR| BUTI OiNa sodd np M kkehsreotdmia | vy

w tAh bamfodwkeg sdmibeertn t hanfjoad starmbdetdgamdEmby our
consu(nerrzsen , n.d. ).

Product on Process of "Erzen " Product s

TCol | eWdc odn:e @tvemyflribany ar oundl h®20 emhselrleagwees col | ect

ncl:Bdeat , Ku -Eol vbta,s albhy mrFe er | Lushnj %, Rrogozh n#
R ver), Mal |l akast Ihre Mewadadahajt depes enke m | k co
where we gat heamsimeée g fnomhgosatst hern pastures of
m | Kk n these areas (Brzermr,eams. ch.g) year after yea
fProduct &AmMtPRroec¢édes: n t al check, the m | k proce
s f Itered, wa&nddhreedc,t ecdo otloe d hteo a2c c,pt ance war eho
(Erzen , n.d

3. Lufra:

Thea ry ¢c¢aoampamy stancduear Kk nhd® 9®Reen fimpw fova & gs tsa mt
as a s mple mprov sed wor kshop n one of the ro
(up to 1000 I ters of m I k per daylanddowhéeufFeadp
company .(nL uAflrbaa,n ma. d. )

M Way

fTFoo@ur farmers feed the cows w th nanmiarkaels f otod.
healanfdy !l | of nut{dhLuff ranalin.dalues

fFar m: Faramedt ss onlfeeacrbr ¢ def sowev' m | Kk ng. The st abl
m | k ngmoademsn edulL ugmeant n.. d.)

fTTranapolme fresh m |k mmed aamdoolaefdt etro M4 | A €
temperature stays constant dur.(hgftrragansipdart) by s

fFactory: In the factory, the m |k goes through
This i s wher antdlthe@ nagrttde rzialtiif a&teiofptifmaca, n. d.)

TGr ocer:y PBaotreuarn diseaigbr mdiucmes from t he &atdhmen ot a he
the grocery store w-0thgan 22e ¢h oluao(glL,usfttr hac,® g édt . \go wie |

4. Beata: Company Beata Ltd. was establ shed n 2
Sher eamelt esh water flow ng from the Bjeshk=xt n t
150,000 ch cken an&@l®d9d® O0NDorchprcaducoromreed ng. The
per day or, n other words, 51,000,000 eggs per
Qual ty: Beata eggs are a product of headndhy <ch
art f ¢ al growth enBanpeose esf ehed w th omega
Contr ol : Every Beata product s analyzed at th

Al ban a w th thanadi dgh ¢ Bte aEwar cdpaean ot d. )
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5. A ba : Company A ba owns the | argest poul try
ch ckeamandilradseerage annual product on of 110 m | |
ga ned eaxnpdermp udrmamde on andafrentsy .o fT hgeu afl n &l product
ch cken eggs, f oa npmhruoncaens sc anrgs u mp tt hoen ndustry. Eg
process carr ed out through the breed ng of ch
necessargyondchnoaal n accordance w th Arkeeaed, a (

Egg has the ayevaarntexgrerofenac @nac leagg brpg . ol dts drhe
9001: 2000 qual ty cert f cate, guarantee ng cons

6. Hako:

Its ma n act v ty s meat prozmremasr nngat end opvreord u7cQ
company factory w th a capac ty of over 4000 ton
ands present w th t &T hper osdwpcptisy ad fl roavwe r maAtl ebra na las

d str but ons or by European compan es. Cert f ¢
9001: 2008, | SO 22000: 2005, h8Ohd4BACCP206dd ©
system hasdbbgntbertnftferngHAKoO aslh .cpankaa n ynhledQBE ™p a
has increased theds apgeseoifit swirtvih cesbsi di ari es

cust ometrhse hoapvpeor t uni ty to fimhcaslAKODeph HAKOpo® sat b
sh.p. k., n.d.)

DI SCUSRINBNONCLUSI ON

Our survey nd cates that the major ty of Al ban
traceab | ty. Only a smal lamdhreaent asgea oewmled adc du
behav or among consumers when select ng food pro
educat on to foster great andafwatry nefs sf cadhb upgr a chec

Wh | e Al ban an bus nesses @aldelrdl gfempl ogrtr&c
have yet to adopt emerg ng technolog es such as
technol og es s cruc al for enhaarcd mgurt rnagn stp ag he
sanmd ds of fhodaf quwa.l ty

I n response, we recommend the devel opment of a

context . Th s model asishlperdt resplectohstcanad ntegawh
ntegratandhowytdymtems such as f scal zat on, Al
Al ban an bus nesses can andluahaenbbWwar §®o0d mMmoBecet
that meets amadbhhedoamessdtnal dem
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Explor ng the Role of ZNF518A Mn@hysesc Ac
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Genetics, 60100, Tokat, T¢rkiye.

*Corr espondnansdo:naguut|hcoarmgeo z 24 @gma | . com

Abstract

Gastric cancer is chandarttealiizteyd rbat éhd gwori Incwiddeea,c
rates due to its agagmiusmirv é eldieadlogeineadlt ybhe RAanvingr a
fifth gl obally andnortodlhi tiynci Apmrceexi mat el y 95 %
adenocarci nomas, with the moandicfoimmeoe sddngeparsc
Hel i cobacter pyl ori ( H. pyl ori) infectawihs i s on
considered responsible for neéadrally y90%aacft rdicstcaln
di agnosed at advanced stages due to the | ate on:e
with surgical resection if detected early.

ZNF518A is a member of angdgleawys na rfadlnag eirn ptrioda etirna rf
of various genes. While studies on ZNF51a8nAdd have
gene expression regulation, its roles in gastric

I n this studaymdethygl akxpoaesprohiles of the ZNF518A
( STAD) were analyzed wusing TCGA patient data tF
GEPI A, TI MEBRnNSIIMARTANANal yses coadtdicrherd toins dwe i me
t hat ZNF518A was significantlapdxoxhliebiex ed e spsreodn o
hypomet hylation in the promoter region. These fi
in the developmenthrofugfhaeptiigeneance mechani sms.

KeywoZN518A gene, gastric cancer, epigenetics,

| NTRODUCTI ON

Gastr ¢ cancer s one of the most common mal gna
Gl obally, t ranks as the f fanbWhenosh rfdebeadthy
cancerated mortal ty. Although a decl ne n the
n recent years, an alarm ng ncrease n ts occ
et al . | 2025) .

Accord ng to data from GLOBOCAN 2020, gastr c
deat hs woralnttw de @DR2¢ . H stopatholog cally, gas
ma n subtypes:andntdedtermahnatae.f fTheemaj or ty of st
are of the ntest nal type, twpdemamdryl y ozadoaz edt
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He l cobacter pyl or nfect on. dhdske utht ypes f
d fferences n taenpme® gobstesmdéiSaet osl egyal ., 2025)
Gastr ¢ cancer hasanasmaol bséhygt as sarmadnast a dinangeinht all
factors. Maj or r sk factors nclude Hel cobacter
h gh consumpnhdmnak ed fsadd s, d nadequaartd entaake fofbe
t obaamncdl cohol us e, phys cal nact v ty, obes ty
d sease, a posanhdewe df amrlyy ph edt srpyo,s t on.t Desp
mol ecul ar et ol ogy of gastr ¢ aaldlces, r2Mma2)ns nc

Pat ents w th stomach adenocarc noma (STAD) ar
presencsepeod fnom c | amtdhcea Il ascykmpotfo nmesf f ect ve screen
the average overall surv val (0S) t me n nd v
12 months (Santos et al., 2025).

n recent years, advancement s n surg cal tect
d ot her apyannmtehoeandoj tuhvearnatp yt,r eat ment apeparro ascuhrevs ,v a
tes to over 95% n pat ents d agnosed w th gas
ri'y detect on |l ead to the majormetsjuldf ngaseas tlhe
e opt mal w ndow for curat ve surg cal nt er \
radse gf or-smdgeangadtr ¢ cancer have 8dhntted now
mb nat ons of neoadjuvant c¢henmorrdmmumntoh éehrea myp,e un
rateg es (Song et al ., 2047pgehgabtm tedasoev
€ necess ty a@afidng déepeére unmodercutl ar bas s of

anscr pt on factors (arH)ayarae fprnataemems atlh ato | be
press ron.s Numeascr pt on nf & amomeaasnddypeoixrdoal BF by
ctors (HIFs), have been shown to m@mhhaglyogresscah
ross var ous cancer types (Cheng et al ., 2022)

0O ®Q X - o0 o0 99 9 —

ZNF518A (Z nc F nger Prote n 518A) s a nucl ea
f nger mot f s. Th s prote n has the potent al t
express on mechan sms éeéhalt ophmaytnat ecnrantc ec aolf rcoellel
(Cheng et al ., 2022) . ZNF518A has al so been rec
heterochromat n n per centromer ¢ reg ons, w h
dur ngandd oss ss. Al though ts exact role n canc
t hat t S assoc angledhewrtelgudaltl omroll nferrattenonyea
that , n add t on to genet ¢ mutat ons, ep gence
devel opmentmodCHromagt crompl exes are key regmul ator
h stone met hyl tdRmisf ®omls eReprmepd £ xaemdhGo ni hsatxomze ( P
N-met hyl t scakEHMa@Rrasha@d@BINT 1 O@@ELBMot e -scpeelcl ft xpegene s
by add ng rterparnessisatveonpaolstmod f cat ons to h ston
ZNF518A has been reported to part ¢ pate n th s

I n th s study, we a med to nvest gate whet hel
b omarker n stomach adenocarc noma (STAD) by al
st adnmnats,soc at on w th surv val outcomes us ng b

MATERIANIMETHODS

Gene Express on Analys s
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Th
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St

Th
s a
ch
0.

e TIMER 2.0 database was ut | zed to v sual ze
e UALCAN database was employed to explore the
enocarc noma umdgat dofdgereat par ametér s.

rrelat on BetweenanZidREShly8 mtExomr esns Garstr ¢ Cance

e SMART database was used to anal yazneddNAhe <cor
thylat on. aGpewerfe ca@ggimbenesd,gn f cance of the

pr easnsdeamyl at on was evaluated.
n

e Methylat on Analys s

e SMART database was used to compare the methy
Gamnsslbet we eamtdon mo mat ssues.

rv val Analyses

piMegn er curves were used atnddongarmslu atl e gtes swewve vadr
term ne stat st cal s gn f cance (KM plotter).
at st cal Analys s

e s ttuedsetntwats used to analyze atnbdemexptessues off

mpl es. The Logrank test waahpuogd otsd «co mgp armpd sKN
anges. Stat st cally s gn f cant values were ¢
01, *: p O 0.05

RESULTS

Ou
t

n
(L
ca
no
e X

S q

r results revealed that the ZNF518A gene S S
ssues compared to normal t ssues, as analyzed
vas ve breast carc nom@aCHOALRCA)I, vcehrol lmemmpa toc@ae Ic
|l HC), stomach adenocarc nomanutSelrADle d drypgws de rc
rc noma (UCEC), ZNF518A express on was s gn f
r mal t< sE.)®6G t(lpe awmd hnear sht at st cally s gn f ceé
press on was oObasnedovend| bet weaemst umomprostate ad:é
uamous cell aadev emmroanla qtLJsSC)gcancer types (p >
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Expression of ZNF518A in STAD based on Sample types
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Transcript per million
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Normal Primary tumor
(n=34) (n=415)

TCGA samples
F guCempar son of ZNF518A Express on Levels n S
(P 42F
Expression of ZNF518A in STAD based on tumor grade
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Normal Grade 1 Grade 2 Grade 3
(n=34) (n=12) (n=148) (n=246)

TCGA samples

F ug eABalys s of ZNF518A Gene Transcr pt Levels A

Surv val Analys s

KapiMen er surv val curves were analyzed to eval
express on on overal/l surv val n pat ents w th
conducted us ng two d fferand4ZNFE5AB8Aampii.obe tse@t
results obta ned, pat ents exh b t ng h gh | eve
over all surv val, wher eas nd v dual s w th | ow

(F gure 4).

These f nd ngs suggest that h gh express on of
progaoglotsent ally play a s gn f cant rol e n tum
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INF518A (215644_at)

o
— 7 HR = 1.57 (1.32 - 1.86)
logrank P = 1.7e-07
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> WO
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© | Expression et
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o | . high
e T T T T
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Time (months)
Number at risk
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(=]
— HR =1.48 (1.18 - 1.85)
logrank P = 0.00058
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< | Expression
— low
< high
e T T T T
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Time (months)
MNumber at risk
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F guiSer4: val Analys s of ZNF518A n STAD T ssues
Correl at BZNFb#&BMmeemr xanwstshyylnat on n sthomac can

Correlat on analyses revealed stat st cally s g
expreasdowner al CpG methylat on s tes. Notabl vy,
cg0145mMadga 9623264, ncreased methylat on | evels
ZNF518A ekpPbrgsiseoh. )

These results suggest that the express on | eve
ep genet ¢ mechan sms, part cularly v a DNA met

also revealed a s gn f canCp@emat hwlearddid tll8en e lhs
express on.
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Wﬂmn p=0.1 Wilcoxon, p = n‘l' Wilcoxon, p = 0.093 Wilcoxon, p = 0 06? Wilcoxon, p = 0.05 Wilcoxon, p = 0.17
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- IR

1:00 cg07677997 ©g04257169 cg05180859 ©g09593028 cg08749418 cg11981770

Wilcoxon, p = 0.62 Wilcoxon, p = 0.23 Wilcoxon, p = 0.39 Wilcoxon, p = 0.079 Wilcoxon, p = 0.38 . Vikeamon, p = UO*

0.754 - “

gﬂ,ZS-

0.001 T Bt — — — - T -

100 €g20427983 ¢g15538779 €g12034494 Aggregation

N Wilcoxon, p = 0.0: Wilcaxon, p = 0.0, Wilcoxon, p = 0.8! Wilcoxon, p = 0.051
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F guCempar son of methylat on | evels at CpG s t e
DI SCUSRINGNONCLUSI ON

I n th s study, the potent al role of the ZNF518A
t hrough b -boasnefdor mats cls co anal yses, focuandg on
surv vaAhatgses conductednddLCdNt dat abKMERS 2d6 mon:
ZNF518A gene express on s s gn f cantly el evate
t ssues. Th s f nd ng suggests that ZNF5N1d8 A ma
potent allny tumool Wedel opment .

KapiMen er analyses revealed that stomach adenoc:
express on exh b ted s gn f cantly reduced over
ZNF518A as a negat ve progsosdeatbfomadr hkgpomEp hy
CpG s tes assoc atednnie gat tvhee cZo\rFr5ell8aAt goemse ,wer e

expr easnsdeamy | at

on |

evel s.

Al t hough ZNF518A has not been exrteelnast evde | nye cshtaund
the present f nd ngs suggest atn@at ept gmagtsenVeéy:
target gene n stomach adenocarc noma.
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Pred ct on of ball st ¢ propert es of alum r
mpact w th art f ¢ al neur al net
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Abstract

In this study, awmnmechicnad Isdanmudianng olnased anal yses
the ballistic properties of alumina ceramic ar mi
with cylindrical bull ets ofAndiyfsf easuafrotdwyani €. .e SAD na ¢
of numeri cal simulations, a data set was <created
ceramic atntldiu¢ k mé sy el ocity. The obtalLagdr dBéac evatsr
(MLP) model . 't weaes raismadi att o ved toicmatye vtal ues t ha
Bul |l et model ancheurlad neitc vtehliocckinteyss were sel ected as
velocity was evaluated as the out putan®Bara metrer .
testing. As a result of the study, it was empha
determining the ballistic properties of ceramic

Key woBalsl i stic, Artificial nehosgyb maetwdyk}), Fin
| NTRODUCTI ON

Protect on aga nst ball st a&nsiehcruerattsy fs eolfd sg.r eTarte
armors are ncreas nagrdmorbee enfd ercaplvaec emthtbeyr lalght €
sanaut n ball st ¢ protect on systeambodudehs th
(Crouch, 2006) . These mater als are w dely wused
armor), armoadedawvebncapepl caanpdo b gy snerIdnl cke ametcal a
crystal/l ne or amorphous mater alasldlcoaosvaltemg bod
These propert es prov de them w th advantages s
res stmmbidowet her mal conduct v ty (R cherson, 1992)
can be broken w thout undergo ng plast ¢ def or ms
ball st ¢ appls clatc omdd@arrdan dcdauh rdee, ceram cs. Cer

of #ffhaaoedd ar mor systemso to protect aga nst Kk ne
comb ned w -alhs carnb ennge ragoympacsk treg .o rWhneent attdet Aenmun

ceram c¢c, the h gh hardness causes the bullet cor
break ng (Chen et al., 2009).

Hazell et al. (2007) analyzed the res stance of
AP (awx neorrc ng) ammun t on n the r study. The r f
bul |l et cor e, but ts ebhmect dwerse snsotdehcarveea sa& ss uf

propagat on after break ng.

Crouch (2006) also evaluated &h®t gptead otr matn cee D]

h gh hardness, the tendency to br ttle fractur
emphas zed that res stance aga nst penetrat ng
ncreased, budnt hre toe@nrmsnuonf dees ght/ protect on ba
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Be-Dor et al . (2005) stud ed 10 mmandn ctkh e tCe sstf
conducted ag@andnég® Bm5ammmn t on, t was observec
by eraonddhem t he sheet was broken nto p eces w t|
hardness of the ceram c¢c was effect ve n the f r

the bullet.

Muscatell et al . (2010) tested monol th ¢ S
comparandegdryt ed that h gh dens ty, |l ow poros ty
absorpt on.

Hazen et al. (2012), n h s study on boron carhb
aga nst 7.62 mm NATO amnrhuanr d stnr utchtaunrkes, thbou tt hcer arc
rap dly throughout the eml ®&tde tdafatd € moomp aathy cT Ba gs

the core, but also had a deflect ng effect on th

Gupta et al. (2016) , n h s study examandng th
ball st ¢ M ecsersamnc eplodt Bs, showed that sampl es
n t at on res stance, but the progress ve fract
I n th s study, the effects of pandEueltetr sveasluad t
the ball st ¢ performance of alum na mater al

comprehens vely-ba#sMadh moeel eagnteghn ques such ¢
( ANN) were used to etsy mhata bODbéeareseddaadnayv elecw
numer cal analyzes. I n th s way, the effects of

wer e maadtea Iplres.d

MATERIANIMETHODS

I'n th s study, the ball st ¢ am@opgernti eeendf tB& dk
alum na cer am canarlmparesd wedyh mbduRaeasyBuadltds us
analys s stud es n the | tanatmoes ware gseen ni
Al um na mater al propert es were ass gned from t
mater al n the Ansys | brary was selected for t

Fgurank gur e 3.

t:10-11-12-13-14-15 mm

t

6.02x 24.78
(Naik et al., 2024)

8x 25
(Suetal., 2015)

99.6 mm

12.8x 40
(Hu et al., 2022)

F guB® Modeof abadriaem sc ar mor
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Properties of Outline Row 5: STEEL 4340

- a | 8 | < |ole
1 X
2 % Material Field Variables Table
3 % Density 7830 kam*3 =]
4 {2 Sspedific Heat, C, 477 Ikg 1. X
5 {2 A Johnson Cook Strength
3 Strain Rate Correction First-Order ¥
7 Initial Yield Stress 7,9%6+08  |Pa =l
8 Hardening Constant 5,1E+08 Pa =]
9 Hardening Exponent 0,26
10 Strain Rate Constant 0,014
11 Thermal Softening Exponent 1,03
12 Melting Temperature 1519,9 c -
13 Reference Strain Rate (fsec) 1
14 % Buk Modulus 1,59E+11 Pa -
15 8 Sshear Modulus 8,18E+10 Pa |

F guSéee2l 4340 mater al propert es

Properties of Outline Row 3: AL203-99.7

A B c D |E

1
2 T4 Material Field variables Table

%8 Density 3300 kgm~3  =|[]
s 8 ¥ Johnson-Holmauist Strength
5 Failure Type Gradual ¥
2 Hugoniot Elastic Limit HEL 5,9E+09 Pa -
7 Intact Strength Constant A 0,989
8 Intact Strength Exponent N 0,3755
9 Strain Rate Constant C 0
10 Fracture Strength Constant B 0,77
11 Fracture Strength Exponentm 1
12 Maximum Fracture Strength Ratio SFMAX | 0,5
13 Damage Constant D1 0,01
14 Damage Constant D2 1
15 Bulking Constant B 1
16 Hydrodynamic Tensile Limit T -2,9E+07 Pa -
17 %8 Buk Modulus 2E+11 Pa -
18 T8 shear Modulus 1,35E+11 Pa O

F guAéu®h. na mater al propert es
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A fr c¢ct on coeff ¢ ent ofantdh2 wasmmoassThHheredebam
supported by ofm xaeld scuoprpnoerrttsh.d Tchea abnu lclse tws tshh ovte | o c
ando00O0 m/s. Res dual veloc t es were obta ned as

[ NS - 5 X
[ = s
D x % [~] 5 [F commanas (@ images~ @ 8 @ Force @ @ Fixed 6’ @ a D F B P E
B te System [JComment  CHSection Plane L i TV o " - = nas = —
LoD || £ | |3 i Chart Bannotation "M 1M g e SUPPOMS G pisplacement COMOMONS Gued | Dok Test e [T |
Outline Solvers Ingert Structural Drop Test Took Views :
- ~eoOx QQ Bwad % C - QA QA Sda kMder ITHDH D@ ® v [ECipboard~ [Empty] @Extend~ 9 SelectBy~ @Comven~ _
Name - v .
. A Explicit ic
e Kepeomen
=2 (A4) Time: 2,6-004 5
/M Geometry 21.05.2025 23:00
@ Bulet
*® Ceramc Fixed Support
8 Materisls L
ik Coordnate Systems.
B8 Connections
=-,{8) Contacts
/W, Frictional - SYS\Sokd To 5YS\Csim
B/l Body Interactons
/% Mesh
1=} ‘,r‘ !wl)'n-m(u]
5/l Intal Conditons
T Pre-Stress (None)
T Veloity
M Analyss Settings
/@ Fixed Support
&%) Solution (A6)
Details of “Explicit Dynamics (AS]" ~40Ox
= Definition 2
Physics Type Structural
Analysis Type Explicit Dynamics.
Sobver Target AUTODYN 0,000 0,050 0,100(m) ™
= Options. B "
Environment Temperature |22, °C 0,025 0075 4
Generate Input Only No
Graph = B OX Tebular Dats L% Y=}
Zed
Graphics Annotations  Graph

F guBal 4. st ¢ analys s nterface

® Residual velocity

F guA&N5net work structure

ANN model ng was performed us ng WEKA software
Bull et d ameteaemrderkaun Icett hv eelkance stsy wer e used as Ny

h dden | ayer vaAmdats dnsal weré otr tgdwas sel ected
net work struct ubr e S g ven n F gure
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e he

RESULTS
Shot s

15 mm ¢t h

modul e,
def or mat

f

wer e

ck
ul
on

f

Before Shot

red at 3 d fferent speeds wandh 3 d
alum na ceram ¢ ar mor . As a resul t
penetrat on waanhbub sl eertvse d Tfhoa nfdull [l  gore
n the6.ar mor are seen n F gure
After Shot
Fi g6Veews dmdfdree shot
TablANN .net wor&nrdetsrud atsurfeor resi dual vel ocit

Model Learning Momentum Network Training Set Testing Set
No Rate Structure
R MAE  RMSE R MAE RMSE
| 0.05 0.05 3-2-1-1 09973 138072 169420 09924 241212 293373
2 0.05 0.05 3-3-1-1 09975 137789 164736 0.9928 245884  29.1680
3 0.05 0.05 3-4-1-1 09972 138175 169586  0.9926 247382 29.1946
4 0.05 0.05 3-5-1-1 09969 13.9286 169654 09927 24.0157 29.6293
5 0.05 0.05 3-6-1-1 09968 13.8175 169586 0.9925 249831 29.4027
6 0.05 0.05 3-7-1-1 09965 138175 169586  0.9924 242268  29.9105
7 0.1 0.1 3-2-1-1 09977 13.6341 168200 09932 237571 28.8534
8 0.1 0.1 3-3-1-1 09975 13.6229 167372 09939 23.6262  28.8796
9 0.1 0.1 3-4-1-1 09976 13.5371 168182 09932 23.6018 28.8271
10 0.1 0.1 3-5-1-1 09976 13.5825 16.7778  0.9933  23.5589 287811
11 0.1 0.1 3-6-1-1 09979 134448 16.7098 0.9937 232923  28.7752
12 0.1 0.1 3-7-1-1 09975 135885 16.8544 09935  23.6554  28.9654
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Table 1 presents twelve separate MLP model s de:
Each model was built using WEKA software with va
include the | ear ni amtdhrea thea, s i nto nteonnt puomm evnat | su eo, f t he
e |l earning rate controls the | earning rate of
e waingheé spnet work structaunrde mpe teexi miyned tthe dneopt
timi natisen phe performance of each model was ¢

-0 "< *T ® s O~~~
CcC OO0 9 5T T~ QT T o

s made based on important error metrics such
ror anvoB)t, mean square error (RMSE). These met
edi ctefd tvladautdlsd ehct aardle wead luetshe accuracy of the
e tests, it was observed that Model abRM&EKhi bit
|l u@empdarteo t he other models. As a result, Mo d e |
r the MLP approach. This optimizationarmpd ocess
ntributed to ainMasoved cofmpiud iaenmons. The super.i
rther highlights the potenti al of treRoM& Pt met |

nterface of the WEKA softwar e, where the machin

<]
[ Prepeocess [ Gty | Craser | Assocane | Seect atvbutms | Visusice | [[Preprocess [ Gumssty | Guuster | Associmte | Select struses | visustze |
Classihier Classifer
Chosse | MultitayerPerceptron L 0 1 M0 14500 V05 0.£20.H6.0.R Chease | MltlayerPerceptron L0100 1 4 500.V 11 50-E20 HB.G .8
Test eptions Classifier output Test options Classifier output
&) Use tramwng set SR SR ARSI B &) Use taneg et e ;‘ "
Swpkodtestsot lastd  acteal pm Sugphed test set
) Gross vakduon 2 e e ) Crons vakdnicn . Jnviimaih
 Percentage spit ‘ o e Percentage sit .
More opions. " - b o ¥ 183 More options. e
bk ¢ ez 4.2 .6 - i g .
‘ .
(Num) Reesusus velocty . 0 E N eNiels i (M) Rescant vebocty v
Stant ae.e = i

Result st (right-click for options|

Fi guwEKA Software interface
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106 4 1000
900 o
z 001 )
£ £
& 700 4 =
i F:
£ oo ] :
i 3
T 400 =
E 3
& 300 4 [+
200 4
100 T T T ™ v T T T J
[{i0) 200 00 400 500 €00 Ton B0 200 100 10 200 300 A0 500 GO0 T ®OO Q00 1000
Actual residual velocity (m/s) Actual residual velocity (m/s)
Fig8BResi dual veloelty wisth maNN ome trtesd
Fi g8preesents the residual vel oantdgstisng maet Dnus

ANN method. 8Friom €agube seen that the ANN met ho
MAE of larnad RMSE of 16. 7098 for the training set
produced an R value odnad) . ROWMSIE/ ,ofa 2MAE7 7052 .23 . 292 3,

60 -
50 4
40 -

: f\/\/\/\,\f\f\ﬂ/\/\ﬂ\/\/\
AV RAA

Train Test

Estimation error (m/s)
[

0 6 12 18 24 30 i6 42 48 54
Data No

Fi guEet ®mati on errors

Fi gUsrheows t he residual speed estimation errors
on tanei sY represent the didikEA nrcees ibdeutane esnp etehde vpar
deviation from t-Aei gerondipoames omodrher Yesti mati ot
deviation indicates superior estimation accuracy
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DI SCUSRAINGNONCLUSI ON
I n th s study, the effeamklulofetcevalimoc ty aeaknebes,

of alum na ar mors wer e nvest gat ed. ANN, one o
est mate the resbtdauaned eflrocmttyhesradmuelsyses. Accor
theyameal

A Full penetrat on was observed n al |l armor s.
A Rad al fractures occurred n ceram Cc ar mor s.
A - Mushroom ng effect was observed n bull ets.

A As the bullet d ameter ncreases, the res dual
A As the bull et mpact speed ncreases, the res
A  ANN gave good results n res dual veloc ty est

A ANN opt m zat on reduced the est mat on error
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B omechan cal Analys s of T b al Fractur e
Hal | Bur*ak MUTU
Tokat Gaz osmanpaka Un vers ty, Department of N
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Abstrac
I n this study, static structur al anal yses were
Wor kbench program by creating a fracture model w
shaft. aBWi6B4BSal |l oy materi alasngweeer maceer asl smplAh
were assumed atnddi heai setaepic in the analysis. A
simul ati ngnidonyg @acdcdulonmnesti eg were applied to the fre
wei ghts of people with different kilograms. As a
behaviors of antdifemathdr iiathpl @ammbi nati ons were co

maxi mum streang VvVal uademdcaneuramit 5t was found that t
in implants with 316L SS materi al prop6émnr4Ves wa:
all oy implants.

Key woBidemedicine, Ansgygiss, FEnhatiecedsteemeatumaalal gna

| NTRODUCTI ON

T b al shaf't fractures represent one of t he mo:
account ng for approx maEedryondddesdt , aRO4dYuhi uf
frequently reeseuligty ftrramma,ghuch as motor veh cl e
he ganear,e assoc ated w th compldebstsahft al sls ueme
d srupt on. Due to the nature of these mechan s
chall enges not only dur ng thetarcmtreepdll sle thbautt

Prol onged mosmp dhkhlofzatdebmayen, umemoma e ntntodghuchct on
el evated healthcare costs render these fractures

The treat ment of t b al shaft f raarcd ourr seesr v art v ovle
modal t es. Select on of the appropr ate method
patternanwlhetateront he fracture sspepenforc ¢tlhoacsed)pr
age, bone qualanmnguyur geoomordx gernt ese . The most cCor
ntervent ons ncl ude angcarmeevd ufh helatyeoqn aM) fnaxdt |
sel ecenelrgw, m n mally d splaced fracturleegcases,

cast ng or funct ona(L bretc alg. ma0 bde; abBbearopr eatt e
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Pl ate osteosynthes s requ res careful cons der
construct stab | ty: plate pos t on nagntdye.eqg.o,f me
screws (lock ng vs. cort cal, un avoauvercalll vsmplba
st ffness. These paramet eghlsarconig amdin &yed d/yr adgeneenrtm
mo t on at the fracture s te, wh ch are c¢cr t cal

I n add t on to exper mental stud es, computat o
have become ncreas ngly valuable for eval uat n
conf gurat ons. FEA enabd esst rd ebtuat | oendd adsaesf@easrsrmaeto o
under phys ol og cal |l oad ng cond t ons, atnlder eby
pl acement strateg es that are d ff( @lular teot caalp.t,u

I n th s study, nat neslrcrr aelw  fc oxnastt rounc t s awap! atmep | oy
nvest gatedi6lid¥mat dranalugil 6all | otya nl ess steel . B
extens vely used n orthoped c m@ hhka nat cod nopgayt dbu el
propert es, yet they exh b t d st nct and feren

0sseo ntegrat on potent al
MATERIANIMETHODS

I n th s study, 3D anmwaoerlt ncgalo fs ctr ebwsa ,wa smpplearnftosr me ¢
mo d winelt at ¢ structural analys s was perfor med r
to be askdtmepricy el ast ¢ n the aibadBwasnHIL6LTwo d
sta nless steel, anaoetdefali &Y feadsn3Iblypp|l asrnttas nl es s
were selected as mpl ant mater al s n th s study
due to the r superampgr onveechh aln academpdgaMmo phardt aeysyo d n ¢
modul us of 114 GPa,arma Bo edsdoms'tsr ersast od o8f3 B0L.BBRP4a (
SS has a Young's modul us odnal %3 eGRla,s ta(ebdose osf® tn3' 3s:
al ., 2011; MohamMiad®h at €br t L3 Bone has a Youn
rat oaodl Y.8lLd stress of 120 MPa (.BelhHe mdac haan. ,«
propeoft a¢d mater als are shown n Table 1. Three
as anad4dmm. The mpl ant was placed centered at the
fracamdnplpd mtc e ment S antd/iheen ampdlBarngucal 1screw ar
F gure 2.

TablMedhan cal propert es mater al
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Sen ehe

F gure
human we
wer e
NandOOO

3

N .

F gubDeflerent fracture
:.\':.l\.\p. ;'.-J'\\: 1
SR
D
j;\,?;,‘n‘?af
F guiVee®. of mpl ant
s howsanghue ploaoad trnyg est aatpwpd e d
ghts were taken as reference,

perfor med

t o

v al

ues

to the
ncreas

T

N

measurenghenst hessbwthiaes by0 (|
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A: Static Structural
Static Structural

Time: 1, s
18.05.2025 20:12 B
. Force: 500, N

Displacement
. Fixed Support

F guAéu®. na mater al propert es

RESULTS

Th s study was performed us ng Ansys/ Wor ebéench,

analyses. The stresses developed n the mpl ant s
of 500 N, 600 N,andD@OONN 8@0tNe 2a@@xNof the d sta
4 shows thd ogtreeds faelreemd | oad ng cond t ons n

F gure 5 showsf otrheb sdt rfefsesr emal ueosad gt cd Hmwbmt aons
fracture gap. F gurfeor6 6s hdo wsf etrheents tl roeasds nwga Icuwensd
4 mm fracture gap. F gfuore & & hfofwesr @rhte Isaade snsg VCe
mpl ants for a 4 mrhofwsadthier fesotrg afs.sd fafdeureesnt8 | oad
316 L mpl ants for a 6 mm fractfuore @ag@.f fFergamte
cond t ons n T 6AI 4V mpl ants for a 6 mm fractu
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FigdMaxi mumvaltfuers sBfL62L mm)

Figb6Maxi mum stfreerssTi@AlIZ4eNnm)
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