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PREFACE

In the current information age, data is the basis of all intelligent systems. From the agricultural society to
the industrial society, from there to the information society, the transformation process is moving towards
Industry 4.0.The ability to store and process large amounts of data on computers has led to an increase
in the capabilities of the products and services produced. The statistical and artificial learning studies
based on meaning deriving from data have paved the way for intelligent systems in all sciences.

39T  nternational Conference on Dat a 2@ tds beer @ganzeddn
June 25 - 28, 2020 as online.

The main objective of ICONDATA'20 is to present the latest data based researches from all disciplines.
This conference provides opportunities for the different areas delegates to exchange new ideas and
application experiences face to face, to cooperate between different disciplines from both natural and
social sciences and to find global partners for future collaboration.

All paper submissions have been blind and peer reviewed and evaluated based on originality, technical
and/or research content/depth, correctness, relevance to conference, contributions, and readability.

20 selected papers presented in the conference that match with the topics of the journals will be published
in Data Science and Applications and Veri Bilimi Dergisi.

In particular | would like to thank Prof. Dr. Tamer DODURKA, Rector of K s t a n b u IUnivemgitymand i
Prof. Dr. Suat CEBECK, Rector of Yalova Univers

Looking forward to see you in ICONDATA 2021,
Dr.Mur at G¥K
Editor

FGA2

Appl

ity

Il Confidential C



LYGSNYFGAZ2Y I f

I 2y¥SNByOS

Honorable Committee
Prof. Dr. H. Tamer Dodurka
Prof. Dr. Suat Cebeci
t NE TP 5N
t N2 TP 5N

N{ NN
| NASeAy

Conference Chair
1 34200 t NPT 5N

OrganizingBoard
AssistProf. Dr. Faruk Bulut
l3aAa0G® t N2PFO 5N
Hasibe Candan
Aykut Durgut
aStA1S
Abdullah Yavuz

814G

Science Board

Prof. Dr. Abderrahmane Bouda
Prof. Dr. Abdullah Uz Tansel

Prof5 N ! KYS{ / dzvyKd
t NBEFd 5N ! KYSih ({
t NEFP SN | 8KIy T
t NEFP 5N ! &86S 4SS
t NBFT®P 5NIP 5 dzNA dzy
t NEFd 5N [FGATF ¢
t NEPFTP 5N 9O0OANI ! €
t NBEFTd 5N 9NKIy !

t NETP 5N 9N¥YIY [/
Prof. Dr. Gufran Ahmad Ansari

t N2FP 5N | F OSNI D
Prof. Dr. Kaka Shahedi

Prof. DrKamel Harchouche

t NEPFTP 5N adadGlh Tl

COMMITTEES

Rector of Istanbul Rumeli University

Rector ofYalova University

wSOG2NI 2F . Af SOA SeK 9RSol ¢
wSO0l2N) 2F adz£fl {PI1P Y2@YlY

Yalova University, Turkey

Istanbul Rumeli University, Turkey
. Af SOA SeK 9RSOIfA

Yalova University, Turkey

' VA BSNE A

Balikesir University, Turkey

Istanbul Rumeli University, Turkey
Istanbul Rumeli University, Turkey

National Maritime Superior Institute, Algeria

Baruch College, New York, USA

Arylr11+tS hyaSiAl al NI ! yA@BSN
Harran University, Turkey

. FEP1LSAaANI ! YADSNAAGE X
Yalova University, Turkey

adzEfPG1P Y2ceYlYy ! YAOSNEAGEE ¢
adz£tl {PG1P Y2eYlYy | YAOSNEAGERE
{ Nt Se@YlYy 5SYANBt ! YyABSNERAGEX
Marmara University, Turkey

. 1 PUnhbarsiy, Turkey

Crescent Institute of Science & Technology, India

¢ dzNJ S @&

Kocaeli University, Turkey
Sari Agricultural Sciences and Natural Resources University, Irar
' VAGSNEAGE 2F {OASyOSa yR ¢8

Yalova University, Turkey

11 Confidential C

2y 5 ROJ June25Q8, &R0,Gs&inblil FURKEYLILIE A O G A 2



LYGSNYFGAZ2Y I f

I 2y¥SNByOS

t NEPFTP® 5N aNFAL 4
Prof. Dr. Nour El Islam Bachari

t NEFDP 5N wlkYITLHYyY
t NEFO SN {AYyly !
t NEFO 5N {AYlYy

t NBFTOP5NPhaAYFY 41
Prof.5 NJp FTANJ ¢ 6RS
Prof. Dr. Tamer Kahveci

t NEFd 5N At RIF t
1334200 t NPTP 5N
Assoc. Prof. Dt. { Py mi oeA ¥ (
138200 t NPFTP 5N
Assoc. Prof. Dr. Eray Can
1334200 t NPTP 5N
Assoc. Prof. Dr. Has@nNR A YV e Y
1334200 t N2PTO 5NYa
133200 t NPT 5N
1 334200 t NBETP 5N
Assoc. Prof. Dr. Orhan Kesemen
133200 t NPT 5N
133200 t NPT 5N
Assoc.Prof. Dr. Hamir Erdemi

Assoc. Prof. Dr. Ufuk Bal
133200 t NPT 5N
Senior Assist. Prof. Dr. J. Amudhavel
Assist. Prof. Dr. Abit Balin

Assist. Prof. DAdem Tuncer

t NEFTP 5NID
l3aAa0® t N2PFTO 5N
Assist. Prof. Dr. Aziz Kubitayd I O P |

Assist. Prof. Dr.Enis Karaaslan

laarado

Assist. Prof. Dr. Beste Hamiye Beyazt
laaArade t NBETO 5N
Assist. Pré @ 5 NJ» 5 dzeé 3 dz

' 334Aa0® t NEPFTd 5N

Yalova University, Turkey

University of Sciences and Technol@y¥ | 2 dzF NA . 2 dz
Gazi University, Turkey

{Nf SeYly 5SYANBt ! YyAOSNERAGEX
Yalova University, Turkey

Istanbul Rumeli University, Turkey
{Stodzl | YAOSNARAGEX
University of Florida, Florida, USA
Middle East Teknik University, Turkey

¢ dzNJ Seé

Yalova University, Turkey

Celal Bayar University, Turkey

Celal Bayar University, Turkey

Yalova University, Turkey

adz€tl {PGIP Y2oYIlY
{Stodzl | YAOSNERAGREX
Yalova University, Turkey

adz£tlt {PG]1P Y2eeYlY
adz€tl {POI1P Y2cEYlY

Karadeniz Teknik University, Turkey

' YADBSNREAGER
¢ dzNJ Seé

VAGSNEA G &
YAGBSNEAGS

Yalova University, Turkey

Mehmet Akif Ersoy University, Turkey
Yalova UniversityT urkey

adz£tl {PG1P Y2@YlYy | YAOSNEAGERE
Yalova University, Turkey

VIT Bhopal University, India
IstanbulUniversity, Turkey

Yalova University, Turkey
941TAOSKANI ¢STYyAl !
adz£tl {PG]1P Y2eYlY
Istanbul Rumeli University, Turkey
adz£fl {POG1P Y2eYIlY
. FNIPY ' YAGSNERAGE S

Yalova University, Turkey

VAOBSNEA G
VA GSNEA G 8

(04

''YADBSNREA G
¢ dzNJ S @

Yalova University, Turkey

Istanbul Rumeli University, Turkey

v Confidential C

2y 5 ROJ June25Q8, &R0,Gs&inblil FURKEYLILIE A O G A 2



LYGSNYFGAZ2Y I f

I 2y¥SNByOS

t NETP 5 NI

Assist. Prof. Dr. Fahriye Zemheri Navi

laarado

laaAdade t N2PTD 5N
laaArade t NBEToO 5N
laaArade t NBETO 5N
laaAdade t N2PTD 5N
laaAdade t N2PTD 5N
Assist. Prof. Dr. Halit Karalar

' 34Aa0Gd t NEFO 5N
laaAdde t N2TD 5N
laaAdde t N2TD 5N
' 34Aa0GD t NEFO 5N
' 34Aa0GD t NEFO 5N

Assist. Prof. Dr. Muratanayaz
laaralie tNR2TO 5N
Assist. Prof. Dr. Naveed Islam
l3aAa0® t N2PTO 5N
Assistt N2 ¥FP® 5N hayvyl
Assist. Prof. DL f A TYNJ y A
Assist. Prof. Dr. Sait Ali Uymaz

t NETP 5NID

t NETP 5N

raaraido
laaraido
Assist. Prof. Dr. Serdar Birogul
l3aAa0® t N2PFTO 5N
Assist. Prof.Dr. S0y SY ml R¢
Assist. Prof. Dr. Ufuk Beyaztas
t NPT O
l33aAa0® tNRTFO
Assist. Prof. Dr.il@k Bayrak

t NPT O

t NPT O

5 NJp
5 NJ»

raarado

5 NJp
5 NJp

laaraido
laaraido
Lecturer Ali Osman Selvi

5 NJ Kaypdsakak

Dr. Guillermo SantamarBonfil

5N TNFLyYy Yl asaze

Yalova University, Turkey

. FENIPY | YAGSNEAGEST ¢dzNJ) Se
bASFYGlIoP | yYABSNBRAGES ¢dzNJ S@
Yalova University, Turkey

adzEftl {PGIP Y2cYlIY ! YADGSNREAGER

Yalova University, Turkey

adzZtl {PG1P Y2eYlYy | YAOSNEAGES
adzEtl {PGIP Y2cYlIY ! YADGSNREAGER
adzEftl {PGIP Y2cYlIY ! YADBSNREAGER

Mehmet Akif Ergy University, Turkey
. FNIPY ' YABSNERAGE S
Middle East Teknik University, Turkey

¢ dzNJ S e

Sakarya University, Turkey
+Fy , NITNYyON |, Pt ! yAGSNEAGREZI ¢
Yalova University, Turkey

Islamia College University, Pakistan
Istanbul Rumeli University, Turkey
Yalova University, Turkey

adz€tl {POI1P Y2cEYlY
{Stoedzl | YADSNBRAGRETZ
Istanbul RumelUniversity, Turkey
941AOSKANI haYFy3alTA | yABSNRAAI
5NT OS ' yAGSNEAGES ¢dzNJ Se

. Af SOA SeK 9RSOFEA | YADSNAA
Beykent University, Turkey
CFNIPY ! YAOSNEAGS
. FYRPNXYI hy&@SRA 9&f Nf

Nisantasi University, Turkey

' YADBSNREAGE
¢ dzNJ S e

55 ¢ dzNJ) S@
' VA 08 NE

Namik Kemal University, Turkey

Karadeniz Technical University, Turkey
Yalova University, Turkey

. At SOA SeEK 9RSOI A
Ege University, Turkey

' YADGSNARAARIR bl OA2Y I f

Yalova University, Turkey

' VA BSNE A

L dzisy 2 Yl

\Y Confidential C

2y 5 ROJ June25Q8, &R0,Gs&inblil FURKEYLILIE A O G A 2



LYGSNYFGAZ2Y I f

I 2y¥SNByOS

Dr. Murat Zorba
5NX¥ ¢ Nfl &
Dr. S. Balamurugan
5 NJp Sy aNt

Dr. Vivek Kumar

my ON

I by

my

ALylr11+tS hyaSiAl al NI ! yA@SN
Manisa CelaBayar University, Turkey

Quants IS and Consultancy Services, India

albyAal [/ Strft . 1&FN «yA@SNRAGS

National University of Science and Technology, Russia

Vi Confidential C

2y 5 ROJ June25Q8, &R0,Gs&inblil FURKEYLILIE A O G A 2



LYGSNYFGA2y Lt [/ 2yFSNByOS 2y 5 RO June5Q8 BR0,Gsfanbul FURKEYLILI A OF (A 2

CONTENTS

5 EPYP] CAOSNI hLIWiAl {SyalNISNIAtS {POI1ftPl LLIAPEI Y
LT3N ¢FolytfP CAOSNI hLIiA]l {Sy&al NI SNAYy CIFENJfP ! L@
L N =8 A 0 T Y - OO TT T SOTOTTUTTOOTEUTTSOTO TR TP 8

51 €PYPl CAOGSNI hLIGA]l {Syal NISNI AfS 9FSLUAF ! ELyPy
LIV R AT 203 U NPT 17

L FEPY t NBYAALX SNRA S5A11FGS ' EFNFT 1 FaAGLY.S..{.NNE& SN
CQ Emissions Forecasting for Sustainable LOGISLCS.........ccocoiiiiiee e 42
TElFoe 901 $SywePalPRFR$tYSNIF EPOP1f Pl {A&a0GSYAYA DNoef Sy.HrNBY
ASOAGEA {FETPT YNXGEANRENENAERYPYRRAY YNREISNI A..Y.BENI NJ
D{a .1 Tadlaezydz {Ayel fl y+RONBMIRS NR2yoOMYE 9 NERIGdAf YEAYYE. 9D, Sl £ yA.
I PNP mENBYYS allAySaretsS.Dia..f.AyBLi.... EILELR.LY.2.0681Z2Y .
COVIBMgd «T SNAYS . AN %l YIyYy {SNRAA..LYLELALA.Y. .LY.SNH6Y | ml
Machine Learning Methods for Stock Market ANALYSIS........cccccciiiiiiiiiiiiiiiiiirreee e e e e e e D
Comparison and Performance Analysis of Classification Algorithms Used in Machine Learning.............78

t Ne2S 1 ySiAY 1T PEPYTINPYPY.. XL NBRLLESIRPNYEL P86 | NI
Priaritizing AssociatiofRules for Product Recommendation: A Case StuthRIBt&IING...........cccvvvvvvivieeeeeneeee. 94

. AfESOAl TEAYRS IDNIcEAI6E NBRYAFYYRSYNPYRE SeaS | AYyS mENBYYSa
JLIE2 L0 PERPSPPPRRT 100

A Novel CNN Model for Landmine Detection in GroBadetrating Radar Images..........ccccceeeeviiiiivieeeeeenns 106
wlkaLIWBSNNE tA AfS DSNS] %I Yl ViR GNLEAL. . TALNBOLRKL ¢ vy
Fizyoterapi Tedafi NNBOAYAyY ! T I 1hGFy Y2y.0NRE.N..AcAy...a20AL.1168 3 dz
¢PL) @S {tetPl . AfAYESNR CAlez2t22r 9€AGAYAYRS ! NIPN
O T Y T o SN 1, V0 20RO 124
¢NNJ] S aSiAy +SNAREfSNR «I SNRY.RS..aSNJ.SI...¢L.0.Ly.£.RP13] PY P
A Research on the Change in Website User Behavior Based on Current Developments....................... 141
w2020fF NRNBYBYNBGamgt I NRIF 9 €A GAY...5NIL.S&A. . .CLLOLMNYNY
{ PFPNJ 58€SNI ! EPNI PLEP..CNBL.LY. & £ SNALSNRY.AY. LYLISAT A
An Application of Risk Evaluation For Herniated DISC............coooiiiiiiiiiiiii e 158

t §f §u pé2Yéi’J NAAAYAY ¢SNN¥2SES{TUNR] {2€dzidzOdz a2 RNf t
5 SY S8 A Sl il Pl Y ke 170

tL{! Hnamy {2ydzefl NP «I1 SNAY.S.... ANL L. RY.RPTL.LY.RPNNL176 & 3 dz
t SN {SYRS {S{1GI NNYRS . FNJ 2R hldziYl ! @&3dzZFYlIflNPYPY
N N N A - T PP UPPRPPRPPPRR 181

¢CNNJ A@SQRS1TA 9f STGNRTEA ! NI e LNEB.TAGLL.A2YILNBYPY
99D AfS YAOAASEtSOUANKLYAG ,.aNLAL . [LAAd0LSAA. . ¢CLALIPYP

¢FNFYYPS ¢NNJ S DITSGS 5271 NY.Ly.f.LNP..«.SNAY.RS..£20NF P
bFrA@S . FeSa |1 yiSYA. . ALS. t.yl.Y2yA. . 6.S8KAAA............207
wlkRENIFNRE 1 @F ' N OP Y2ydzYdzydzy. . Y.L LY.Ly . .CAL.GNBHKR Af .

VIl Confidential C



LYGSNYFGA2y Lt [/ 2yFSNByOS 2y 5 RO June5Q8 BR0,Gsfanbul FURKEYLILI A OF (A 2

5SNRAY mi St SYS Af.5.a80Ay. . mlL.SOL.SYS e 220
aSRATIFf YdzZ € FyPY ! Yl cef P DSEtASGANAE Sy...w2.0.2.0..Y.223208z/ T
Honp DIIT SNAG | F.i. .l L ANLAY.. . CALLGNB. . ¢LALNRY.RP........ 231

A New Approach of dion Battay Thermal Management System for Electric Vehicles.............ccccccccvnnnnne. 236
201 «yAOSNBERAGSAA aSNJ.SI...,.SNI.So0].SaA..T.cehy. .. . T.a281 GAa
Solving the Instructor Course Assignment Problem by Greedy Algorithm: A Case.Study....................... 245
Topology Optimisation of a Passenger Seat RIllar..............coo oo 251

1Y PEEP TyaltyaPi || @F L.NL.cef.L.NR..AT.LL.D. . ALS.....] |.£.3.5258 | NJ
| F @ ¢ KYAY Tadl ae?2ydesi¢.l.aLNRY.P..2S...DSNkS.£.5.4.0.A263
{FéePt Il NI I {2y wnn , PtRI ,dzyl yt Pt NDF wdzySt A @S
=0T o 1T V=114 0 T PP PP PPPPPPPPPRN 277
Columnists Classification from Turkey Writing in English and Turkish Language............c.ccccceeeeeeeeeenn. 287

IT® tSe3rYoSNI S DNyYNYNIT S LoPRL..¢dzily. . {.Lef.RLL.P29Tf S,
wSy1l @S tFANdzSMMS YdzA € F y Pt N1 !LLEOKS..{.L}.NJ. .. «]l. .88 yRS

VIl Confidential C



LYGSNYFGA2y Lt [/ 2yFSNByOS 2y 5 RO June5Q8 BR0,Gsfanbul FURKEYLILI A OF (A 2

Dajénék Fiber Optik Sens®°rler ile Séca
Kull anéel arak Ger-eklexktirilm

Erhan' - 13h 5'g\0:0' Wh: d GARMEAN3N ( Al Elv: dcRBAERIEH ) "3PKOA
" O0OO0A 51 OAAg - 1 RIORODEIOADE h- v RIEOOEIEEGER " OO0

> O0OO0OA 4AETEE -TEOAOOEOAOER % AEOOEE %l AEOOI

i OE (AOAAgl gE OA S5UAU 3ATAUEAEOCE BB "50 @AMe 4 -
vUAO
3AT OEOI AOh ETT 0011 AMEAOR OF &£IOFOATEA ANO pRAICRAITTAIGOOE AE
EeEI EQI 1 ATl gl 1 AEOAAg 08 %l Adtidn FARAGAD B OMIVNEELD fiiksel E1 A
parametrelerin U A b & A O E étkiledi Eakip edilebilmektedir. Ancak fiber opik OAET T 1 T EEOET ET .
AAEA AinhiE 1Al EUAOIE OA EaUliag AEOAOI AGg EI A AEOQI EE
OAT OEOI AO UAOETE AEAAO TDOEE OAT OEOI AOA A3 OAEi ghOag
AOE OAéagil Al aghgEOA 1 AUAAT A CcAl Al AAgEREITAO EIA O
OAl Al g AT UOTAA Al Cal AliAGala OA AAgAOl Al AEMMEbtd OET |
Al CadisteridhindeO 3 A AH [ pHOidprin E & ErhefidanagelenA A o dilbegoptik OAT OE Ol AOET  /
i1 AT 2AUI AECE OA "OEI 11 OET 6ildikde ] DAE A O§OR AE CB A big DA BAE
Brillouin ve RayleighOA & g 1 | Aneydénadeldnf | A o E h Heloptildfiddtin Og AAET goa1 AAEE
EUI ATI EROEO8 ' UOgAA AZEAOEl g OUOT I OEOCAEE AEAAO 1 B«
parametrelerine etkisiET AAT AT T EROEO
Anahtar Kelimeler :& EAAO / DOEE 3IAI ©FIOAIADOHh BIAGAITBE 2AUI AECE 3Aéagl i A

Realization of Temperature Sensing with Distributed Fiber Optic Sensors Using
OptiSystem Program

Abstract

Sensors are used to measure the parameters to be checked andremsmit these measurements to a data
collection system. The effects of physical parameters such as temperature, strain, pressure, vibration,
acceleration on the structure can be monitored with electrical sensors. However, fiber optic technology
transmitti ng information at a lower cost and faster with light, electrical sensors have been replaced by fiber
optic sensors in studies in the field of structural health monitoring. Distributed fiber optic sensors are used
for measuring the alterations of the tempeature, strain, etc. in a fiber by sending a light beam into the fiber
and receiving it back. These sensors are capable of perceiving and evaluating the measured parameters in the
fiber. In distributed fiber optic sensing systems, temperature sensing can b#done with the Rayleigh and
Brillouin scattering. In this report, power changes in Brillouin and Rayleigh scatterings and changes in the
temperature of the optic fiber were monitored using the OptiSystem program. In addition, the effect of cable
length ontransmission parameters was investigated by using fibeoptic cables of different lengths.

Keywords: Fiber Optic Sensors, Distributed Sensing Method, Rayleigh Scattering, Brillouin Scattering, OptiSystem

1 ' EOER ¢Al ghi Al ACagl g AEAAhAGZLIET AA
,,,,, e wa..-_.. AOOCEOAAEI T AOGETE OAgi AOI AO
%l Al OOOEUAI AIAEOOIIEE_AOUCO‘AlA i OOAI 1 ADal A EOA
EOI 1 AT al AT OA'OEO'APAC"?,ATOEO OEOOAI 1 ADET AA EAR 6¢
ET 001 A OA OAOE CEOITOI1Aj ] A0s0 1 00AII AOAA AEIAED
Al Al al A OAEEDOEO8 | UOaAA E] AQET AEgER OUCOT ARl EWADS
I OOAI DAOAI AOOAI ACET A Ai 1 AUa EOI1ATala AAEA EJ
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$Agal gk EFEAAO I DPOEE OA1 GEOI AOh El ei 1l Al
parametrelerin optik AZEAAOET OAil Ai g AT UOT AA

CAOeAE UAIiAT1ag 1T1AOAE EUIATIT AGETE OA AT Al EUI AOET El
UADPagl i AGagl g OAgl Al AEOAAg 08 .1 EOAOAI Al cal Al AAAn

| POEE AZEAAOET Al cal Al AUag UABPAT EagOiag AAIEOIE AEO
TTEOAUA UAOI AhOGEOEI EO OA OEU EI 10006 11 EOCAAAEE OAE
OAUA &1 EI® DPAOAI AOGAIRDBETI ABRRei i i U
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EqgOiag Eagl g ZO0A1T AghAOg égEA
EAUab 11 06hOOOOOI AOS O AA
AOl a1 AA AEOAO EAUab 11AOD
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Temperature Analysis of Grating Based Fiber Optic Sensors Using Optigrating
in Different Apodization Types

Abstract

Studies in the field of fiber optic communication systems also bring the development of fiber optic sensor
types with the development of technology. Thanks to the advantages of fiber optic sensors, it provides better
performance compared to other sensor groups, enabling sensitive and accurate measurements. The working
principle of Fiber Bragg Grating (FBG), which isne of the fiber optic sensor types, is based on bat&flected

a certain part of the light moving in the fiber by the gratings depending on the environmental conditions. In
this study, the reflection spectra of the gratingbased fiber optic sensors, whictserve as an optical filter,
varying depend on the temperature were investigated. FBGs were designed using OptiGrating program to
conduct this review. These designed FBGs were examined using the OptiSystem program to investigate shifts
in the central wavekength that occur in the reflection spectrum. In addition, the effects of FBG on the reflection
spectrum have been revealed by using different apodization methods.

Keywords: Fiber Optic Sensors, Fiber Bragg Grating, Apodization, OptiGratdygjSystem
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eAREOI AOE o EAOEI%hU%@&A@E%@% A%E Aklﬁ%%Aé@@quos
modolanbve* E€ ET  0g OAOgUI A | C
OAEED T1 AT AATEIAITAO AAOE
10

Confidential C



LY GSNY L GAZ2YEFE [/ 2YyFSNBYOS 2y 5 RO June?5Q8 BR0,Gstanbll YURKE LILIE A OF G A 2

6o RAEI ETAA OATall Al gq0s
T RO Wwow © ) UCAOA AEOEAEe AEIIi A AUOal
d EAAAGET A AEQWGQQ&CM@QNME & 1.8 T)OA O?Q'OEAO 'AOOE?
OA AA AR AR A EAOOAUqlAOquqg Lﬁ dé CH@LAN%%AE i
CESETE A% FRAT A I El
vEe |A©OEO AREOI EgE] AAT N
° wms msqY (6) P "Y "Y{ 13
Ta YooY UYD
EAZAAAAOQOE UAUgl AAEI EOS Ad‘IAOE OA CAOE UET AA UAUal A
OET UATT1TAO EOPI A ITA AhRhEOIEgE 11 AOAEND
vy 5719 @) Yoo (14)
Y QT Y ®)

e e e e o . R YO oo ... (19 . .
9OEAOgAAEE AATEIAITAO EeET OAquIAYIAOOEOE EAO

2V 0 Py MU @y — nmve | MWAAIUCIT gqUCAOA
Qa < Qa EAOOAUa O EGE]
) sys OATB O (16)
QY . U i
“Taoa Py Y~ @y o denklemi elde edilir.
Qa C Qa

4 Y UCAOA 4AAATTa &EAAO
3 a A A £nhligi E
"EO OEOOAI EI eAI'c’ghIA AhAi A

olarak ifade edilir.

ETiTAA AOI 61 AGOOI i AOGgh OE
5(0) s(L) e Al ghl AGgT A 11 AT AE OAT g O
Al AT g1 AAEE AOAel AOagl j Oe AEI

R(0) EMHWHD ik AE1 CA1 AOET AAEE e AOOAOAI
A bilinmesine EAOh gl g E Al g1 AAAE ET I

EAOA OA EAUA AOOOI 1 AOal

cAEE] 18 ) UCAOA ouéT‘O@#ﬁ*oﬂ Jﬁﬁfﬁgﬂmﬁq%‘OAlﬂﬁfﬁ
3Aeagi i A | AOOEOET EI AAIE@M&HHM@E PABl ATAMAMRE OFIODAI
ETﬁOiiAQq,@Anqwmlp 00808 e Al ahi AGagl A UAOAgli Ag 11008
YO m 0 AOOAAA aUCAOA OUOKE G4Qlc0 QAT OBKoAT AGOAI AOA
etmektedir. AOOOI 1 AOA GEOA AEAOEI aq U/
i1 0h000008 vUAITEEI A OaAAE

IEOAUA KouAl Ol iA eakao

A N e ,

3ET UATTAO EeET OOAT OFAO %%@&%& |AAE|a@ﬁgawm$@ﬁ%l A
YT YD EAT T AUAAAE RAEEI AA Al OGACOA

Y 70 Yoy 11) EI A OaAAEl gE Al Al EUE  CA«

i1 i AEOAAgO8 3AAAAA OgAAEI ¢
33130 EThOI1 AOa OUCOI AT a GQARCA AT UBT AAEE EOAI AT I Al A

N i i Y# (12) v _ | |, 34 (17)
Al O i1iUIA EAOADI AT AAET [ AE

11

Confidential C



LY GSNY L GAZ2YEFE [/ 2YyFSNBYOS 2y 5 RO June?5Q8 BR0,Gstanbll YURKE LILIE A OF G A 2

Burada_ bragg dalga boyunu; OAOI Al CAl
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TAAAT T AOAAT AEOE 3agUCAOA
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AAO 111 AOGg Al AAgUi A OAéEuu L AO
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Hamming 97.1022 0.180372 39.1589 [1] Geib D. Multiplexing of Extrinsic FabryPerot
Proposed 96.1916 0.181482 58.2928 Optical Fiber Sensors for Strain Measurements.
Raised Sine 92.5323 0.160976 30.9647 M.S. Thesis, Virginia Polytechnic Institute and
Barthan 97.8901 0.159828 10.0981 State University, 2003.
Cones 97.1138 0.181794 26.5128

— [2] Jones D. Introduction to Fiber Optics. Naval

6 311 Oé Education and Training Professional
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AAl CA AT UOT AAEE A A g ER EI3IERQ A [EEMKPEBEH BektiikElektronik
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Dapnék Fiber Optik Sens®°rler ile EfektiHf
Opti System Programé Kull anél ar ak
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vUAO

Fiziksel DAOAT AOOAT AOET | OagAAEIl gaEh AAOGaglT éh T1TAih OA8sq Oy
OIl I AT A T AEATEUI AGaglT A AEOAOgil i AOGagl g GMEAAMUATDOEAEETD
AE1 CEUE aghagEl A AEOI EEGAUABo DB GQGAODAEOEAAEKEOI GAEERA AAA]
CAe OEEe A AOOI AEOAAg 08 +iéei E AT UOOI AOA OAEED 111 Ah
Al AEOCOT I AT UAOEE CEOEHhEI AAT AOCEEI AT T AT A ABARIT EBAIRIORA
AITTE EUAITEEI AOAEO8 &EAAO T POEE OAT OEOI AOAAT AEC
1 AOET AT OA CAOE OAéeagl Al aghagE i UAOGET AA 11 O0hAI CA
AAT AT T ACET ARAEODAAABGS8 OAAUIMAECE OAéagl i AGag CAOET EI
AT UBT AA OAOPEOE OA OAEEAET AA EOI 1 AT al AT AEO AAgal a
AAGEREI T AOET A AOGEE AAAT AEAEQABGBEAEANA]I AT ADEBIOBRE OHOA
AEl AEOEAA MEAOEI 3 AEAEOEA Al AT AAgAOlI AOET ET 2AUI AEC
AT AT EU AAEI I EROEOS
Anahtar Kelimeler :& EAAO / DPOEE 3 AT OEOI AOh QpAsydtehECE 3 Aégl i AOgh %AEAE

M mdm
—_— — —)
T>

Realization of Temperature Sensing with Distributed Fiber Optic Sensors Using
OptiSystem Program

Abstract

The technology that enables the detection and measurement of physical parameters (temperature, pressure,
humidity, etc.) to be transferredto the information gathering mechanism is called sensor technology. Fiber
optic sensors are increasing their usage areas day by day, by transmitting information with light faster and
safer than other sensors. The features such as having small dimensionacking data with high sensitivity
from long distances, and being unaffected by electromagnetic interference are the most important features
that distinguish fiber optic sensors from other sensors. Distributed fiber optic sensors, one of the fiber optic
sensors; strain, temperature, etc. generated on the light transmitted and scattered on the optical fiber. It
enables the detection and analysis of such parameters. Rayleigh scattering is a type of distributed fiber optic
sensor used to detect and track propgies such as strain and temperature throughout the fiber optic. The
effective area that affects power changes in Rayleigh scattering is defined as the area where energy is
distributed and acts. In this paper, the effect of different effective field valuesn Rayleigh scattering was
analyzed using the OptiSystem program.

Keywords: Fiber Optic Sensorfayleigh Scattering, Effective Area, Optstem
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AOAOal AA AEOAEAT O AEAOEa 1 EAADAO@ @ditnfad Gabifi, 1O Azotarindl AU g F
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vUAO

"O eAlahi AAAR EAOOAT A Oi OA¢IEAEGEIARIOEORT EROBI BA
i AAATAET EgE OAETEgE EOI T AT a1 1 3gh0gq08 6AOEI AAAE

AAAT EUAOTI AO 11 AOAE AUOghOg0g1 i AGg AO €Al aghi A
1 O0hO000I AEOAAg 08 (AOOATI AOgl Q@EGOLI ORé ADEDIEA AAE
Ah Al AGagT AA Oi OAe 1 AAAT AEI EgE OAETEgE EOI I AT gl
EeAOEOET AAEE AEghalag OA EUIAAEegE U1 O OAEED
OAgil Al AEOAAg 08 3i OAe |1 AAAT AEI EBERENRRAEI EAGET 064
OAAAT 1 AQAALAAEAUq O Cci Tl 1 EI AOETE OAI Al Al T AEOAAg

EAOAO OAOEAEUA OAOE Uasali Al Adala CEOOAOI AEOAS

AAgl Al O3l AOaUI A AAOAAAO @EdrOdbu heldn®fidlbriait E&ET A

AA1T EOI ATi1 AGE Oi OAAET AA 11 AOEeA ETAITE T11AOAE
i AAAT AET EgET ET OAgi gE OAEOEOITAA OUGCOI ATi Abg EI
eAl ahl AT gl CiTAAITEgEIOB EIO BAABAI g EAOOAEQAAZ

EAOOAT A1 AOAA CA6EOAEEI AOE Oi OAUE AUAI Oi AE EeéEI
OAET EgE EITAOEI T AEOAAEO8 "EUI AAAh EEUI AO OAAATI
ITATAE OAgl AT T ahETTAGRIAEOH O8I AIENDIORADaTUA CEOAE OA
CEOOAT 1 AROGEOEI | AGE Ai AAgUi A Oi OAe |1 AAAT AEl EgE
EOI T AT a1l AAAEOa O KAi ahi AAA ET AOEI AT UET OAl AEIl E
analizi, (i) toplanan verilerET COODPI AT AgOgi i AOah j EEEqQ OAOEI AOEI
AT AT EU AAEIT T AGEh j EOQ CcAOeAE OA EAAAE AT AT AOD
O1 00611 ADal UAT gl UET AOGEI DOAT OEPI AOE EOI 1T AT a1 A
e Al ahiAk MAOETI ¢ UET AAT AT A Ai al AAET EO8 diE T1AO
UET OAT AET EI A E1 AOGA AAEI AAEI EO8 dEET AE 11 AOAEhR ¢
i1 AOAEhR UET OAi AE1 Ei AAhRhEA OAEOEOI AOAA AA OucoOIl A
Anahtar Kelimeler: 31 OAé - AAAT AEI EgEh 9Al gl 9ET AOEI h ' EOOAI 9E

An Application of Process Mining Technique for Hospital Processes by
Considering the Lean Principles

Abstract

In this study, the process mining technique is realized to improve the hospitgrocesses in
terms of the lead time. One of the most critical steps applied in this study is to divide the
performed activities into activities as valueadding and norradding ones. Process mining is
aimed to be used in the analysis and improvement phase pétients' processes within the
hospital. The proposed technique allows us to address the whole system by following the flow
of patients in the hospital and the path followed by them. Process mining is applied based on
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the event log records in the databaseof transactions. The data inputs are schematized and
show the accumulation of data to the decisioimaker. The process mining technique is an
effective method to visualize all the system with its current linkages; thereby, it is considered
to be important to identify problems in the health sector. Since there is scarce number of
studies regarding the process mining applications in the health sector, it stressed the novelty
of the current study. In the context of this study, a lean principdpased process rming
technique is proposed to reduce the time spent by the patients in the hospital. By doing so, it
enables the realization of servicebased customer applications in the hospital. The DISCO
software, which is used for the process mining applications, iemployed to visualize the
processes by providing the inputs for visual management applications. The methodology
proposed in the study comprises of the steps as follows: (i) analyzing the current situation,
(ii) grouping the collected data, (iii) exploringthe data via the process mining methods, (iv)
comparing current and future states, and (v) solving the encountered problems based on the
lean principles. For future studies, this study can be extended in several directions. First,
some optimization techriques can be included in the methodology. Second, the uncertainty
nature of the processes can be considered. Last but not least, the methodology can be applied
in other sectors.

Keywords: Process Mining, Lean Management, Visual Management, Lean Hospital

1 ' EOEN hAEETI AR OAOAOI AT AT AAT AUE
"iTi 11 UAA EAOOAI AOhR AUAEOFL3EAOAAAGg AhEEYOAQ08 3y U/

|1 e RN =l Yynag YO

EEE AAOEIi a RAEEI AA EAOOAT AAAI EUAOI AOET AUAODR| iAkGdH
' T AAE EAOOAI Adal Ajiuvie FEIAOIAUAAEITAOER UETAOE( 2
ETCEOiI | Al AUAT  UAl AT 1 AOAA OF OO1 eEUAAEIEO 1T11AOala
UAT AT AA CEOER UADPOatili AOag  AOAGO AOIATI AOE CEU EII
AAgai OaU Yigl AANEIQE @ Awmi Oqul EAOOAT A EeEl EAUIAE EOI T AI
Oi OAeil AOET AR EAO EAOOAAA QEOOAITAOE Al UIE AEO jgRyg
$SACEREAT | EgEl 1 AAATER Oi 041 OEEUABAA UI EOAE TEEORRH.
AEO AOA& 11 AAEIEO rcyYs8 %pEEUIAOI AOET AAR AEaha OALE¢
EAOOA AATAUEIE i UAOET AA EfAI i OT AUA eAl ghil AE  UA zAA
atemA OE &£ EAOOAT Al AO OAei A EAOAT OA  EAOI AUAI AEAA]

(AOOAR AAT AUEI AAT AOEEiI Al AUOahOaOgi i AGg CAOAEI AEOA
UAT AT AA AAT AUETI E AOEEI AUAEEUI AOI ABDeh ARAOALI EET And A
(AOOAI AOal EAOOAT AAA ABAEOOAEagil UEI OAT1AOI A EUI
AAOE] al aga ARAT AUET E AR Al OalL AA OOOOI LARASRALBBAI
&AOEI gl aEl AOKO @IAIARD 14U i AOOAT Al AOR EEUI AO OAI AAE]
EAOGOAI AOal EAOOAI AAA AAsAOA AAEal EEUI AOET ET OAOE ¢
CASBEOAEE] AOE Oi OAUE AUAI G i AOAE Oi OAél AOET E E GEARES Ok
UET OAl AEI Ei OUCOI Al Al ADa 3Agi aE O OAel AOE Ui EOAE E

9AEI AhgE 11 I11EAAA EIE Ol E AEOEDPIEITITE OA AAgagOg
AT EOAT a AhEagl OAUag AA AEAOI AhgEl gE GCAI AT AEOAT 0Oi
OAOOI ATTI AEOAAgO rt1Y8 O9AI gUAOAOOEU O©OA AOGEEOEU ARHIE
EAOEAT CE AEO Ai Ui E O1 O0O01 OET1 Al AE EeET Oi OAe URA A
EAO cil EAOOAT Al AOET | OOAfaaliyeteOET Eh AEOAEOI AOEUI A 1
EAl Aggag Ui Ul AOAA UA AA EUAIITEEI AOETEh Oi OAAET OU
eEUI AET A EI CEI AT EOS +i£AAT EUAOI AOEh AAEI AiT A Oi O
eEUI 11 AT 1 AOEIh AAdaUi El GOAXATOAOEAEUA ET AOE OOT I AUagh EA

UA AA EAOI AhgE UADaOalal OA OAsi AT AT AAEai gl EAI EO,
00T 1 AEOAAgO8 3Agl aE EEUI Aolacak AE AEI CEI AO OAgl AUA
EOT AE1 AOE GCEAAOAE AOOI AEOA AAAT AEI EgER ER Oi OAAE UEI]
(AOGOAIT AO  Cci OAT AAET AEE] AOAEOEDBIEI Il AOAER OF'l 11 U
EGOBI 1 AOAAT EEUI AO Al AUgEAlA CAITEROEO fx¥8 3 31
(AOOAI EDAR BOI 01 Ads0 Aol AAAT AEI EgETET  OAgl gE "OAE
AAT AUET E Al Cal AT A OA AAgAEAUAAI AOa tmkidelir8]A BUE Gebodolojis 4 ¢
ECET EUAIITEEIA AO AOGUCOHOIATAIEU AAEIAT _CAei Eh @AO
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ul 1 olo ELCEOLThOIQEY- ACDOSUcOI AT AT g1 Al AAa  OA EAU
| AAATAEI EgETE EOIT AT AOAE EAOT AEI EgER EAI EOAUE OAl Aa
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CAlT AARAE AOOOI AT AT EUE EI A CEUI AT ADI AEEGAEAAREA PAA
AEO EUEI AhOEOI AA ORAEE Al ARRBEIOAOOEOA OAOER EAT Al i Ah

$AgAO AEagh [ AT EUAOTI AT A 1 UATAAT ET AR AEO OAEA 1T AOIKAG
OAOAZE31 AAI UAPgliagh 1T1AT EOA EAO EAOOA EeéET | 0401 Al
i AT EUAOT AT A OA CATEO OAAI IOEET T EETI AOET UAIT AT AAIAEAR
i Al EUAOIT Al AT El AAEA CEOiIiTi1 OhOOOI AEOAMEISER d MEITAJET Al
001 AAE]I AEgE EAAAA AAET T EAUT AE OAOEOETE EAZAAA AOI
mal EUAOI AT AT E1l ducodi ATT AOGEI 1 AGEh AT 1 Ahgl i AOGg OA 1
41 OEEUA8AA UAIl 3l UET AGEI EAOI AhgE AEO OPACAOOE

AOOAT AEO EOI A EAOEOET Al 11 AEOKAGOBAATT Ah Al hi B8OA
vUAT 1T EET A 1 EOAOAODI O Al cEAOAEAOI AOE OAE AEO elveriAU |
AT A1 EUI AOET Agag Ol gEOA 11 AOT UDBOI ATi ahbag08 vOT AE JiaglAA
Yalman [27], yapg EI AOg | EOAOAOGI O illi gi 4AAT T pd AA OAOE

Oi 1 OAGT AAR UAl al UET AOEI EEAOOAT al AEO AUl aE Oi Dk
AUAI I AR OAOEI | EI EEOA AOOAOAOal AAEE OAEED AOOEsE
Oi OAeil AOET AA EaqUi Al T A OAsAl al Al Oi1 OAT AOUI I AOROAIEA
7. , EOAOAOI OAAT A1 1 ARal Atekniki AOE EOI |1 Al al AOAE ERI Al
| ARAT AEI EgE AIGAWdGAEHAGMS) 3#/ &qEO0al ADg nAEE]I p O
AAGEI AEO8 " O Al ahi AUIA Adi CEIE EAOOAT ATET | AAEOEAL

1 EOAOAGI O E&E] AEO Uilvuvcpw AAAO i1 AU EAUaOl ADal
Pl AT 1 Al I AEOAAG OB i1 Oh06OOI Al EAOOAI A Of OA¢
3. 9ET OAI OA 4AETEEIAO CEOLAIAT | UAOAN EAOOAT A Ol O

A oA . .. - _AOT AE UADbgl AOA OAEEDOEOS
(AOOAT AAA OAOEI AT EEUI AOIni i 5A67 AA CAT Al AAOOAEE.
ACLATAL SN ER L MOAS, U1 a8 Pbndr o mhut A7 (A6
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QEQQ?LA,E?AQEOELAAEE Ol OGAT AGE GATAI AAOOAEE BIl.E
EUEI AROEOEI | A ARNALAOal AA i apr on EAOOA AAEI BINOE
EOCI 1 Al al I AEOAAQO8 31 O0Ae T xi60A1 gkl AOa OA 1 EABOS
OUGOI AT AAEI T AEOAAEO8  dh  ougngg] AOET AAI OAOE3 T OAKE
T AAI O A A inbdelleme @é @A énerkezli EAOEOAI Adal AAR EAOOAI ADal
AT A1 EU OAETEEI AOE jEO8 | e
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: AOagh TT AU
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A1 0 EhT Ai1AOET AAT 11 0h008 4EPEE AEO EAOOA EAOAEAOQE

hastd AUA CAI ERR EAUa® ERIAIER | OAUAT A E&El AAEl Al AR
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AT EOT OA 11 AUl AOI A OA egEagh0g08 (AOOGAT AO AO
etkinlikleri bir veya birden fazla tekrarlayabilir. Bu A
EAOAEAOI AOAAI AAgal OgUh EUAI EAOAEAOI AOAA
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CO: Emissions Forecasting for Sustainable Logistics
I Uh ABUDAK
1Gdoze Technical University, Faculty of Engineering, Industrial Engineering, Kocaeli, Turkey

Abstract

Logistics activities have gradually increased in nowadays. In this context, it is possible to say that sustainability
should be at the top of thecurrent strategic issues for the logistics industry. Looking at the relationship
between logistics and sustainability in both ways; logistics activities are among the basic business functions
that can directly affect our environment and climate changes. Will be possible to minimize this effect with

an effective logistics management. In this study, it is aimed to forecast the amount of,@@issions released

in truckload transport in the logistics sector. New generation methods such as fuzzy logic andificial neural
networks are among the methods frequently used by businesses as decision making method in recent years.
Therefore, ANFIS Adaptive NeuralFuzzy Inference Systemshethod is used for forecasting. Forecasting
performance is compared with MAPHN this way, sustainable and environmentally correct plans can be made
in the logistics sector and companies can organize their transportation activities.

Keywords: Sustainable Logistics, Cf&mission forecasting, ANFIS

31 OAI AAEI E O; EmsyerET@minieE E& ET  #

EIIOIAOQI AAhagl AA UAO AlITA
e AOOAI EAE EHRIIEI AAthEElEEiAOETE AT s OOAAT AOEEI Al Al
AAET AT AT eAOOAOGAT UAOAOI AOal A1 AUA ETAEOEI I AGE i
EAOAUT T O OAhgi AAgiAd £QUAA 1 A&EFOM BRFAATAMET | ACE Al Ael A
OA UADPAU OETEO Agl AOg CEAE UATE TAOEI UET OAITAO Eh
OgEl gEI A EOI T AT g1l AT UET OAiI 1 AO A OAdéptivie Ndursdg Q& Iriérédce Ul U/
Systems)UET OAT E EOI 1 Al gl i gh0g08 4AEIET DPAOA Oi ATl 0 - !
OAEOEOI T AA Oi OAi Oi 1 AAETEO OA &eAOOAOAI AegAAT Al o
A1 EUAOI AOETE Ai UATIT AUAAEI AAAEI AOAEOS8

Anahtar K elimeler: 31 Oi Ai Oi 1 A A Ejerfigyon tahntink ANFESE h  # /

1 Introduction materials puts a great social responsibility on

It is known that the importance of logistics

activities have gradually increased in business
world. When the concept of sustainability is
considered as a whole, corporate planning,
environmental management, economic and
social sustainability should be supprted. In this

context, it is possible to say that sustainability
should be at the top of the current strategic
issues for the logistics industry. Companies are
obliged to monitor sustainability in their

general operations. Especially the use of nen
renewable energy sources and how to use raw

Corresponding author e-mail : aysenurbudak@gmail.com
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companies [1].

The necessity of transporting millions of
products every day and the fact that the
vehicles/trucks are mostly used with fossil fuels
increase the emissionof CQ. This emission
problem causes environmental and human
health threats. In the face of this threat, in order
to reduce fuel consumption and carbon
emissions for sustainability, the right choice of
transportation mode, minimizing
transportation distances, reducing the traffic
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created around the store or warehouse, etc.
should be considered [2].

Turkey's sustainable logistics activities are
increasing. CQ emissions growth has become
more important in terms of macro factors such
as economical and the evironmental. In this

study, based on independent variables with the
logistics company in Turkey, this study has tried
to estimate CQ emissions. Actual and
forecasted values are compared according to
the MAPE (Mean Absolute Percentage Error).

In the continuation of the study, the C®
emissions values for 20182020 are estimated
for the sustainable evaluation of a logistics
company with the ANFIS, which has a high
predictive success. Thus, it is aimed to make
estimations in this field with ANFIS for
sustainable logistics and to analyze whether
this method is a reliable forecasting method. It
is an alternative forecasting method to use
forward predictions in complex, chaotic and
imprecise data sets. ANFIS method, which has a
very wide field of application, differs from other
estimation methods by requiring few data and
high estimation reliability [3].

In the second section, the literature study is
included. The ANFIS method is explained in
detail in the third section. In the fourth section,
the data between 2A.8-2020 are estimated with
the ANFIS method and the MAPE in the
estimation are calculated and its reliability is
tested. Finally, section 5 concludes paper.

2.Literature

There are many studies about CO2 emission
forecasting in the literature. Some of thenare given
AAT T x8 B3AU AT A 9i AAl +r1¥Y,
forecast CO2 emission for the years 2008015.
They used regression analysis using the total energy
expenditure to investigate the development of CO2
emissions. Yamanoglu [5] analyzed benchmarking
for Turkey and other countries in terms of CO2
AT EOOETI T 08 3EUAT AO Al s8
networks for CO2 emission. Shin and Tsokos [7]
forecasted CO2 emission per month from 1981
2003 by using ARIMA, which is a time series
method.

Pao et al. [8]using the Grey method to forecast
Brazil CO2 emissions, energy consumption and
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economic growth for the years 20082013. Chen
and Wang [9] used the fuzzy logic approach to
forecast CO2 estimation Baareh et al. [10] used
artificial neural networks to estimate CO2
emissions for the world. Saleh et al. [11] estimated
CO2 emission with SVM (Support Vector Machine).
Lise [12] used the decomposition method to explain
the increase in CO2 emissions between 1982003.
As it can be seen in recent studies, CO2 estitioms
have gained importance. The reason for this is to
keep CO2 emissions under control and to make
decisions in the light of sustainability.

When reviewing literature, CO2 emissions
forecasting approach related to ANFIS has not been
found in the literature. In addition, most CO2
emission estimation studies are forecasted with
greenhouse gas on country basis. No specific study
has been developed for the logistics sector. This
study includes a forecasting method of the CO2
emission that addresses the enviromental
dimension for sustainable logistics. Therefore, the
study fills the gap in the literature.

3. ANFIS (Adaptive Neuro Fuzzy Inference
System)

ANFIS is a hybrid method of artificial intelligence
that integrates with the inference feature infuzzy
logic by using the parallelism and learning ability of
artificial neural networks. It uses ANFIS sugeno
type fuzzy inference system and hybrid learning
algorithm. Adaptive networks consist of nodes that
represent transactions. This network consists ba
combination of nodes, each placed in layers, to
perform a certain function. Each node has a weight
[16].

The rules determine how parameters should be
changed to m|n| ze the difference between the .

(OPrheleRifb Aetdbrk b thé target Jafkeh E
[13] [15]. Adaptlve networks are used to define
systems. The system defined by the given input
output data sets is used in the best modeling
according to the most suitable network structure
and parameters. The basic learning rule in adaptive
netwonks is@é fedpestdiesCeht methiogE ANFIS ¢ai O O,
also assign all rules created for the problem or allow
specialists to assign the rules [3],[19].
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Figure 2.Sugeno Type ANFIS Structure with
Two Entries, One Output and 2 Rules [3].

ANFIS basically consists of Ryers [17],[18],[20].

Layer 1: Input values are divided into fuzzy sets.
Here the membership function uses the gauss
activation function. In this layer, the output of
each node consists of the membership degrees
that depend on the input values and the
membership function used.

Layer 2: The nodes in the layer refer to the rules
and number created by Sugeno fuzzy logic
inference system.

Layer 3: Called the normalization layer. The
nodes in this layer accept all nodes from the rule
layer as the input layer ad calculate the
normalized values of the rules. The output of this
layer is called the normalized level.

Layer 4: Clarification layer. Weighted result
values of a rule given at each node in the
clarification layer are calculated. The parameters
in this layer are named as result parameters.
Layer 5: There is only one node in this layer and
EO | AAAT AA xEOE + 8
node in layer 4 is summed, resulting in the true
value of the ANFIS system.

4. Application

In this study, CQ emissions in order to ensure
sustainability for a logistics company in Turkey
using ANFIS model prediction is realized. The
company wants to estimate C&emissions to carry
out its sustainability activities. Thus, it will be able
to take an environmentally friendly approach in the
future. The data set used for the study is analyzed
by dividing it into two parts as 70% train and 30%
testing. Mean absolute percentage error (MAPE)
error rate is used to evaluate the prediction model.
Independent variables are total nunber of trucks,
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month variable, special days and co2 emission
guantity. The data used in the table below is shown
in Table 1.

Table 1. Data explanation.

Variables Type of Explanation
Variables

Total Numeric Number of trucks

number  of used in that

trucks month

Month Binary The month of the

variable transportation

Special days | Binary Transportation
on a special day
(holidays, new
year)

CQ emission | Numeric The amount of

quantity per Cop emission

month released in that
month

( AOA

Graphicalrepresentation of the forecasting results
is given in figure 2. Estimation is made on monthly
basis.

18000
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Actual Values ANFIS

Figure 2: Comparison of Actual Values and
Forecasting results. (Ton).

In Table 2, estimation results are given with MAPE
valuesseparately in training and test data.

Table 2. MAPE results.

Dataset MAPE
ANFIS | Train 0.0856
Test 0.0575

I 2YyFTSNBYyOS 2y 5 RO June25Q8 BR0,Gstanbll FURKEYLILIE A OF G A 2

A E



FLYGESNYFGAZY L ¢

I 2YyFTSNBYyOS 2y 5 RO June25Q8 BR0,Gstanbll FURKEYLILIE A OF G A 2

MAPE result of the training data is 0.0956 and the
result of the test data is 0.0675. Accordingly, the
MAPE result of the test data is quite low. It is
possible tosay that the error rate of the prediction
is low.

5. Conclusion

In this study, CQ emissions forecasting between
2018 and 2020 are analyzed by using ANFIS method
in a logistics company for sustainability. The results
of the ANFIS method and the actual vaéis are
compared with the error rate.lt is observed that the
error value obtained with ANFIS is low and the
error rate is lower in the test data.In the light of this
study, ANFIS, which is an effective forecasting
method, can be used in estimation studiesn energy
and environment areasThis designed model can be
used in terms of sustainability in the logistics
industry.

For future studies, the forecasts can be improved by
comparing with the forecasting method or hybrid
methods can be developed such ag&\NFISPSO
(particle swarm optimization) and ANFISGA
(genetic algorithm).
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183 0A0 -1 EOAOOCEOAOGERh -1 EAT AEOI EE &AEiI 1T OAOEh %l ¢
vUAO
i 17111 UAA Ul gd1 eAlaghi A OAI PI OOh OOOAOR AAT CAOEU .
AApghgEl gE OEOOAI Ei EUE UAUg &£l AOi AEOA OA AEOeéiT E EA
OEOAI ET OA T ETAOAI 1 AOE UAOAOIE T EEOAOAA Al Al AAgwoa
CEOAOQI ACOETE OAgl gEl 31 AEOAARBEGE] ABT QIAOGT ROXRBIOEDRI Ai A
I EEOI T OCAT EUI Al AOA EAOha OAAEOEUIT CEOOAOAI Al AEOA
I OOAUA &3 EAT $11 O0pPpw' QEAENh OED2 ®h OAT OBRAT A0 adA AMdigAl
OEOOAI ETE €EEAOOI AEOA OA EIT 111 AOBPWACEAEABARADEDBEI A
OA é1TE EaUiag AEO hAEEI AA UAUal AT EAOOAI gEl AOI A 117
AAsahagEl gE DEOOAIADREICAQIA&EITI AEOAAEOS "0 AAgl Al AAh
AAgaghgEl gE OEOOAIETE cielATAEOCI AE EeET EeAOEOET AA
CaAAl AO CATEROEOEI I EROEO8 " O &AIiUd wiOAA AFE OC IhTAIEIEI BWARA
AAsghagEl gE OEOOAIETE <cciel AT AEOEAE CagAA OAEOEUAOE
AAgAO1 AT AEOEI T Eh OA EAAAT CagAA OAEOEUAOE AAIT EOI AT 1/

| E
ciel AT AEOCEI 1 AOGE OA EAOOAI gEl AOI A 11 AAAAT A EITOOOI
EiT Ol AOA UETIT AT AEOEI | AOE Ai Ael AT i ah0a08
0

A
Anahtar Kelimeler :KT E + OEOAOI E +AOAO 6AOI Ah ' (0h "AsaghagEl gE 3EOOA

Evaluation of Supplements that Strengthen the Immune System in terms of
Drug Active Substance Using AHP Method

Abstract

Nowadays, intense work tempo, stress, unbalanced diet antie abundance of genetically modified foods
weaken our immune system and cause many diseases. When our body is not get enough vitamins and minerals
that it need its, immune system weakens and the body functions are unable to perform their duties in a heglth
way. As a result, our body is unable to react to viruses and harmful microorganisms and catch various diseases.
Virus outbreaks and infectious diseases such as Swine Flu, SARS, Cb®jdvhich have appeared in recent
years, can precipitate the immune syiem of people and cause their death. The immune system needs to be
strong in order to avoid suffering from such diseases and struggle with the diseases that especially like Cevid
19 have not been treated and spread very quickly. In this context, supplemefdods containing various
vitamins and minerals have been developed by health industry to strengthen the immune system. In this
paper, 10 different immune systemstrengthening food supplements, which are consumed intensely by
humans, have been evaluated usy AHP method in terms of various criteria and the ideal food supplement
has been tried to be determined. Thanks to this study, it is aimed to create awareness about strengthening the
immune system and fighting diseases and directing the researchers toetbe issues.

Keywords: Multi Criteria Decision Making, AHP, Supplements That Strengthen The Immune System
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L eoeh OEOi 01 AGET AG AAOEaGalA
..... ... EBAOEOET AA &l E OAUgAA OEC
| 11171 U0UAA AiTUAAAEE Ol i1T1T AEOAAg08 "O AOOOI 1T AAAT

AOOEgE Al Ai UIE DOl Al Al gigtemi iflas etmekte ve hash i AOal EIT I
(Kovid-p wq AEA®OADaER pp -AO 'CAOe AET ARAAET | AEOAAEOD fo¥Ys
$11TUA 3Agl aE vOCI Ol j$3vArAigahagkti gk OEOOAIER APRII
PAEAT T 'EAAOAUAOQO OAOCARAET | Eh i1 ABGB O oAAOJAAl
EAOCOAl aE 11 AOAE EOAI Al 'OAEI AUAAET AT 01 AGAOT OURAE
'UAQE!AA\LE'U"'AQAA E1 Oim Agahatl gk OEOOAIE Ao&ﬁAc
Ul UAET T AGAA EI QAJI@','OhE]O'OA bilgileri kullanarak mikroplara EAOhg AEO OA
ce8muscmemn  OAOEEIE A$3V OEOOAIE 11 0hOOOOD OAAAAA
EAOOAI g EOAT AOEEI AT AT OAjEEoi AGT 11 AGeO AEI CARA NA
PO AA CEOOAOEITENROEO ¥ Y8 RAE] AAUA EAAAO i AAAAI A Al
i1 AOAEh AAgaghaEl gE OEOOAI E
x Al AA AOOEgE OAAOI AAIaA®E E
CAel EROAT AA OAO 11 AT AEI
‘ . OITOAEE [EEOI D OAl AgOal AOs
i ¥ - OA EAOhail AhOagEI AODa i EEOI
&&",‘A p CAT EhOEOI AEOAAEO8 " AgaghagkEl
1054 o wwg AEOAUEI EUITI ET OO AE OA
s AR T EAOOAI o EAAMAIM MAMOEAT EAT A
o ‘ 'ﬂ "4 OAOI AAAT AO EhT Ai i AOE
‘ Al "AosaghagEl gE OEOOAI ET UAUg &
- | o €Al ghi AGah 1 EEOI Pl AOal Oi A
. i OAT AGET A 1T AAAT 1171 AEOA ¢
AEOAUEI EAOOAIT AT | Adbepiyeh OR

o ABEBI $3v OAOEI AOET A GCEOA Cverebllmektedlr [4].

. ovaablglenfa] "AsahaEl aE OEOOAIETE AOE
"0 OAOEI AOA CEOARh AiI THERNAG] O AAEI I AEOAAEOS 61 AOAD
EAOOAl ag A UAEAI ATiah OA AiiAGah OUE® Ai UATET A AEEE
AT 1 AUg EAUAOala EAUAAOIEHA $ OEOAI ET ET AAT UAOA QEOR
hAEEI AA UAUal AT OA EAOET QUAE ABOOI 11ADgABA MRAE EIAAIAU

Adl1 01 AT AUAT AO EAOOA'QE|/,CEAEOE,OIAOAAI AAUQIAOQA%'O ¥

AOEEI E UEI OAl ~ AO EAOOAIGOGOAOI E eAlghi A OAI BT 6007 AA
AAEOEGIIAOET CAei AE OA Alei g0l 0 OAI 11 AOAE CAOBAEI]
0001 AEOg 038 TAAAT AAT AT 1 AUg Og El gE

, AGET AA EEEATTE AEO EACUAEAI A1 AAET 1 AEOAAEOS odaUAT |
EAOOAl geg EIE EAU pwom 1E530301a UAI AT Oi OAI AOEBAAI

OAOGOEI AOAA CEOITT11hOi O8 AEO RAEEI AA AAOIATAEADAEOA
I AT A1 E1 AOAA CEOI 1 AT h EICABGUOI AT OEOAI ET OA 1 ETIAOA
solunum yolu enfelOEUT T 1 AOaT A T AIAT g1 AT Al AEOAAgO8 di Aée Al A
EliTAi1l AOEEI AO ATl sOOAAEIpO| Al Al E ¢EUI AE OA E] O/8B7hj A

3123 OA 9ATE +1 01T AKOI O ciANAEOI AE E¢El AAOEI a EUA
Oi OAOI AOE ~ AOI OT 1 AEOAAQOAAEAE CaAA AOI OT1 AEOAR AOD
+1 OTTAOEOI O EIA EICEIE Ajg0d OA AOEEIE 1 Ai UATORNEAR

EUEI AhOEOEIT AAEI AICEDEOIT BT AEO ET1OUO EEAAA AOI AEOAA

1QAEAOOAIaEOA OEOI Oh AAg::AOGEAT | AAAAI AOE Aéqui&Mﬁ
Al TUAlI AOE 1 UAOET AA OAEOC|ie¢i Al ADBDARI OAEEAREODOI E _ EO
El1i i1 AOET A TAAAT T1AAEI T 17 Al EOEE (EUAOAOREE QAR ES

Oi AOGAA AEO EiI AOAAAT CEOEED]I |1 Al gl AOAE AAgAOi Al AEOE]
| AEATEUI AOgalag Al A CAEECAAI EOI ATT AUA 8Ail ahaiiahOago
bii CET AOET E i OAOI AOE EGEI Ol AOO EI AOAOEI E

Ul O AT AEOAAg08 "AoaghaEl gE OEOOAI E UAUag & EEHREI AO
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dh

(0 UET OAIT E EAI AT EAI AT Korkusuz vd[27] AHP, A‘Oéq‘[ aga
Ol OAAEVI E‘ 'I" IAAOAE EO] I A’T‘ati’A‘ Zr'?doc';/'RE/IHEED CAIOLATO AT E
omakOAh 1 EOAOAOI OAA EI CEIWAT ghi Al g1 EEEIAE AEIF3il
AEOET E &Al ahl A AOI Ol AAEEGA|I | EEI AOE OAl a0al i gh% |
OAgl gk Al Al gl AA 1 (0 UEsggygii UET OATE EAEEQl AA
eA_I_ahI_AIAOAAI AAUgl AOag $EOAI T AI AET i 1 AA 5 Ac O/
belirtiimektedir. ) (;AOe{\EIAﬁOEOEIAI EFJF] O'I'AT \ il
Tablold ! (0 EIA EICEIE 1EOAO@AIl ghi AUA EIEhREET CATAl A,
AAURxal A OA CAI AARAE 6EEqAEACEDAOUBR
Yazarlar 9ET OAl  Problem S Ay PN ~
Singpurwalla vd[5] AHP 3Agl gE EEUI 001 A! _AI' ?I 4A’I‘at_.(?atl qA . o
karaverme "iTiii UAA EAOEI ¢ AEI ARATI .
Sloane ve[e] AHP OAl BEl 26e01  AEOETE AAgghabl gk OEOOAIET
OAGEI | AGE CaAA AOQI O11 AEOAh AdQIT 1 AOal
Liberatore and Nydick [7] AHP , EOAOAOGI O A OAelil AE i1 ADE& A Ui o i1 1 AE
Topacan v AHP IAsBlOfla ESAOEOGET AA & EABDEAT EIAAJ
e
1 UAal ¥ oY "0l AT ak (AOOAT A UAOD bulundurmakta, bu maddelerin birlikte dikkate
Lai[10] ) O"ATQE?‘AOQ‘\‘O}&IAAE Al a1 AOAE AAgaghagEl gE OEOOR
“ Ui EEUERT O " Ol Al gk ﬁizm’itkgit'e ' ARO belirlenmesi gerekmektedir. Aksi durumda, etkisiz
?ﬁoiwépﬁié UA AA AU AOEEUA OAEED ¢
e wr ke o oar . AABAOI Al AEO EOI T AT aAgl AOagl AAsaghaEl gl
OLERTLAT O R YO attesin etmel AEOA OA EAOEI a EAOOAI ¢
, TOPSIS AAgAOi AT AEO neden olabilmektedir.
Pecchia v 13] AHP OE\IOEEOQUAEI" di Ae AOEAI i AAAAOGEN EEI U/
e L. ~ - PR P TN .
gereksinimIZrinig (\)AL\JA ) A! QA| ] EA__U |\ AE |\ AOAAl ) ,’&lA
i gAT OA ' Al AHP,VZA ze“rlenmeSi EAPOAI IAOAA A ! QQAQA ’éaLEAA
vent e " oRomioiAlog OATall Al AGal AAR OAAMKGH AA
AAgAOl Al AEO ET AOI AT AGET ET AT CAIT T ATIT AOE
Ivlev vd [15] AHP Bﬂ%dlika’g\ecl)(lgnljaré EE’AOEﬂE\ AAl E,C,)I,'&:I |’ E,h ,l AAA/&‘\|
Jaberidoost v[16] AHP,SAW  di Ae OAAAOE "AoahakEl g OEOOAIETE Clél/
... OEOE AAgAol el E OAUgAA OAEOEUA AAEAE
+3 AAR7]0A " Ol Al qEIja;tai;tku‘erg\]ip_”‘ & Al Qﬁi AA A AARATI EOI AT Al C
ARgROT A1 AEO - AR AN Pl P 1
Delice vd[18] AHP Ergonomik risk A:;AQAC“ :‘E\|E4\ @\@E!AE&H:EAA OA’ ‘A| al A
5??’*?}?"2%8 AhAgagAA OAOEI I AEGAAEO f cuwY
zna"zia 1 Vitaminler
Hillerman vd [19] AHP,V‘?&. Al oci PEAI E OAgpg 1 Mineraller
Ei i Al AT taleplerini
analizi ARoAOI Al AEO T Beta Glukan
91 1 AU OA oA " Ol Algtdh OAgliasag. 1 Omega3
1O_OAPSISOIIOEOE AAgAOI 1 Probiyotikler )
4 AR [20)A AHRTOPSIS Polikink T di AOA AET AhAT1 AOj 31 UA
T AL E OA viA AHP R OO R Koenzim Q10 vb.)
"0 [ AAAAT AO AUT 3 UAIT AT AA
xAOOADD EOI AR ’ N SN
o  AhgAoiATAEO0 CaAAl AOal ARg ABEAEADAE]T AR
%OAT OA "1 0 " Ol Al qurgegygt?a?eE] ‘e EOEQAO\IAA’O '|"‘|‘|' AEOA (")A’ ‘A’O, E
AAo AOl AT AEO Ca AA OAEOEUAI AOE AOAOaI
Rajak ve Shaw [24] AHPve - T AEl OAgl g belirlenmektedir.
rorsis - oA ahsaoi Al BEOATETI AO OA iETAOAIITAOC E
11 AEAS OA AHRTOPSIS | i A0l AT O OA AAOal Aa Ol AEOAA3O8 " O €Al ah
VeAHP: OAeElE ARg AOl AT AE OE,iBR, BX) B4, B5AB6/ BT, " p
KAT AEeg OA | AHPve Hizmet kalitesi " yh X ,(*)h‘ ) DC,Q . #b $h,\ %h o r
" Ol Al gt AAgAOI AT AEO . $i&| EAOV KE‘I EAI vh +‘AI,OEUQI‘
TOPSIS -T1 EAAAT h dUi Oh + 0T i , O
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5. (AO AEO EOEOAO OAAAT cAAT EOI AT T ERhOEOS l U0g AD Ol
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et AR EOI 1 AT al AT eEUI T UET 6AT 1 A«
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Evaluation of Throat Pastilles by Multiple Criteria Decision Making Method in
Terms Of Various Health Criteria

Abstract

Throat infections are disorders that occur intensely especially in autumn anginter, which can cause various
diseases and negatively affect people's quality of life. Sore itching, sore throat, difficulty swallowing,
hoarseness, cold, not breathing in the nose and pollen allergy are some of these disorders. Throat lozenges are
supplementary foods that ensure the prevention of damage to the mouth and throat mucosa, and ensure that
the specified diseases are eliminated in a short time and comfortably. Thanks to these foods, disease
symptoms can be alleviated and less medication can bsed. In the pharmaceutical industry, there are many
supplements that have been developed to relieve different ailments related to sore throats and these may have
different properties. In this study, 10 different throat lozenges consumed intensely by humanhave been
evaluated using Analytical Hierarchical Process solution methodology in terms of various criteria and the most
effective throat lozenge product has been tried to be determined in eliminating throat disorders. Thanks to
the study, it is aimed tocontribute to the correct and effective use of throat lozenges.

Keywords: Multi Criteria Decision Making, AHP, Supplements That Strengthen The Immune System
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GSM Baz Kstasyonu Sinyal Veril erinin E

Uygul ama Gel i ktiril mesi
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hi PEAOEU AEaqlliag AAD OAI AZEI 11 AOa CAITAEOAAEO8 -1 AEI
OucOl Ai Al AOal OAUaOa AA OI OAEI E 11 AOAE AOOagh CEOOR
EEhE@AEiAAEEAUiAO EeEI EUAI i1 AOAE OAOAOI AT AT OA
UAUGCal 1l Ahi AOguUi A AEOI EEOAh EOI 1 Al gAg1 AOgl EI AOAOAI
j'3-QqQ OA Al OUADPgOa CAIABMOERER ACM OEOA BxADgA0BA T Bl-3 AQIU ED
AgA AOEhEIE OAgl AUAAEI T ATEU EeEl Al AEOOI T AT UAOQOEE ¢
eAl ghi AAAh ' 3- AAU EOOAOUTTiAoalA UEIAAEEh EOEI ATAO
OucOl Ai Auil A '3- AAU EOOAOQUITOT A AEO EEI 1T EEOAT AEI CI
AE1 CEOE OA i1 AEIl EOI 1 Al gAalal EATAE EI101i 60T A AEO O.
Anahtar Kelimeler :* 3- AAU EOOAOQUITI1I AOgh '!'TAOIEA 1 1TAEl OucOl Ai Ah E

Developing an Android Mobile Application for Accessing GSM Base Station
Signal Data

Abstract

With ever-evolving technology, smart mobile phones are undoubtedly one of the most used technolagic
devices of today's people. With the increasing use of mobile devices, the number of newly developed mobile
applications is constantly increasing. Mobile applications are software specially designed and coded for
personal mobile devices such as smartphas and tablets. With the widespread use of mobile phones, the
global system (GSM) and infrastructure for mobile communication, which provides users' cellular access
services, has improved and its coverage has increased day by day. The GSM base statieahiitally a radio
receiver/transmitter that emits and receives electromagnetic signals so that we can access the cellular
network. In this study, an android mobile application for GSM base stations has been developed. With this
mobile application, identity information, RF signal measurement values, location information of the GSM base
station and the data of the mobile user's own location can be obtained.

Keywords: GSM base stations, android mobile application, positioning
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AOUODOI ADesdO CEOiI 1T i AEOCAAEO8 " O AAgh AERIARA T RGAIARIUIOAE EA
iTAEl EI AGEhEI OEOOGAIE j'3-Qq Al OUAPagOag EOI T Al g1 AOAI
egEl AEOAAg 08 %l EEOI EiI hdl1 AOAA OA EADPAl g Al AT 1 AOZ
yE1 OAT E1l EOI 1 AT a1 AAEI AAAGET E CEOOAOI AEOGAAEO8 " O ¢
CATEhOEOAEgEI EU AEO OuUcCcdOl AT A OAOGqOAOaUI A AAT EOI E A
'03 AEI CEIi AOE EAUAAAEIODRODBHSAED OAOE OAOE OEOH ODBOTI
j93rq 1 AOI 01 AOgl AAT AhagOg [ AEETA EgOATT AOGE | %, -Q
CATEhROEOEI Il EROEO8 9ADPagl AT OAOOI AOAAR ' 3- OEImMAd AA
I OOAT AT AAA UAEI AhagE ¢nn 1 AOOA jiq EAOA T OAT1 ADOag Uil A

Anahtar Kelimeler : GPS, GSM, konum belirlerdeh 3 Oa Eeg OAT i A |1 AEET AOE

GSM Signal Based Positioning Using Extreme Learning Machine
Abstract

The growing interest in mobile communication systems today triggers the development of new technologies
and applications. Positioning is one of the most important developments in this area. The services developed
based on positioning aim to estimate the ggroximate location of people, mobile devices or equipment. Among
the global positioning systems, GPS has a low margin of error which makes it popular in terms of preference
and wide usage area. However, considering the costly installation of this systemdamore importantly, factors

such as high buildings, other physical obstacles, and especially in closed areas such as closed areas leading to
serious signal weaknesses and losses, it is seen that alternative positioning systems are needed. In this context,
it is a good alternative to make a location prediction using the global mobile communication system (GSM)
infrastructure, which is used by almost everyone. The ability to receive signals from cellular networks even in
the worst conditions and in enclosedspaces indicates that this recommended method can be used. In this
study, a data set was created by recording the GSM signal strength and GPS information measured in closed
areas in a certain region through an application we developed in the android envinment for mobile phones.

In this simulation environment, a network that will make location estimation has been developed by training
with artificial machine learning (ELM) from artificial neural networks (ANN) methods. In the tests carried out,

it has beenobserved that with a GSM signabased positioning system, real location information can be
obtained with minimum error rates of a few meters (m) and approximately 200 meters (m) on average.

Keywords: GPS, GSM, positioning, extreme learning machine.

* ercandemir23.ed@gmail.com
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EOER UET OAT AA "3- Agal AAT Al gl
711 0i1ATAgOi A OAET EEdiR OEEOLI Al al ACAE  OAOOI A0 CAOE
AEEAUI AOal OAUA AEERi ATI42NAOalalal 1 OOAIAIA EAOQA
(i EIT EaliAEOAAaos +i o AEQCEEAAl  EUE]I AROEGE AAIE
OEOOAI | AOE AOAOal AAT Al eEggﬁkﬁgéoffcﬁ'géAiﬁg%oPgAé
EQI 1 Al al Al Al al A OAEED 11! AR LT R
s1E AU AEO EAOA PAUal A of 297NPO Eﬂf'il%io'.g Of +'o
AncakAO OEOOAI ET EOOODI 61 61 ¢\ c¢o 0 j PTTHhO
Ui EOAE AET Al Adal 03 i UAGAUAI Oal Aasa OAGOI0 ARERQERG
AETA EetiAA mAAI EUAO ce@Alahl AARA o' Apsl AOal AA™ ED]
AOEEI AO 03 Aghal AA ARLELEEEE AEO eEUIT EIAC
OEOOAI 1 AOET A EEOEUAe AOUY. OE'A",Aui'O IIA‘!‘EA ©
03 EilOi AA QBAKIA@AAAEUOAOA[EQIAAI OEhEI AEI | E I

E

OAOOA AA IAEAIIAOAA (¢l Al CEAE Asg Amlogaaloiegﬁ %EQ"

Al al Al GBI URIIAGET cite 6/C EIEL 2OLAE EBGEL AEO CAkS
AET Al AGal 11 OROBOI Oh ||,EIA~!DQElEUA, AET T Eh OA- T
Ui Ui 1T AAT AiﬁlAEOAAEG&g"ﬁéEL[QIAOAElE[E,QAglAllﬁbO%O
AD Al RiE OET UAI ci FO000 OAOCAAZal AAT UADBal Al OA
SEUI 11 AUAT AAEE]I AOETE CEOYE!I OATE EOII Al al ACAE  CAOE
T TEOAAAT EAOAEAOI AR ciii(AAITEOIAT A OEQOAITE EIACEII]
EI OAOAT [T AEI EIAGEREI OEFRP-a iy (B8 ¥R G T uar 'Ord
for Mobile Communicatd O Qh AIOUAji..?iIAO AE O %AOE BA A AT eT
EAUAAT AT a1 AOAE (1 AEI Agoes! 8LLT A0 AE DA G he: Al al
UAPal i AGa EUE AEO Al 06AcOLLOA OELUAI El €l 1AOE, PEI
caEl AEOAAQOS 11111 UAA I EUE ART AROEOI AAA EOIT AT I
AAEai al AAT Al ei & OAOAEE Toufmenw 1 O4 dUégfﬁfijaf
EOl 1 Alala cil cAeOEEedr OF FS ", f o E e | EROEOE &OEC
EAGEI ET AA UAUGall ARI ah <ngOEiOEuA SELLERS AO B
OAT AEI 10 GEAE [ 1TAEl AEEAUT ASET AAT UiEIAh 1 é
AAU EOOAOQUITI AOah hAEEO iA AAEL | A A aA Ny
AAEA OQE IT11 AEIl A AEOI EEC AEI AAEI_I'VOEI UE‘I IEE 4 C
Al ATl AOa AA EADOAUAAAE KAl ahl AAAR ' 3A1 BAAREKOET AA
AEI CAAA EEUI AO voAAEllAP+A'hA' AE1 OOAOEGS EOIT Al
EAI AA 3- HhAAAEAOGET AAT A

AEOET AR EADPAI g Al AT 1 AOAE 30 NAAAEAOEI AAL
Al al AAEI T AOE AO  EUAII Egl ' < ¢
EGI 1 Al gl AAEI | AGET A IIAIAgAinAT 2O BAlahl AAAR kT2
OEQOAI ET A EUE AEO OAEED O (ol i i ARAEEROEGRES  OUAHA

CEOOROI AEOARAAEOS AE K

LtAOAOI OAA ET 1 Oi AA|E0|A|AA95AUEVAA\HAQ A'A[-UAOAOE
,,,,,,, PPN AETA Eél AOETAA EleililAl
CAOe AEI AhROEOEI i Eh  AAOQEI g . , :
. AAg A0l AOE OA 03 ET TG
+ADAl g Al AT AA ET 101 AAIEO P "
AU RPN L xi Lt %ok EAUAAAEI AOAE AEO OAOE
UADOgEIl AOg éAighi AAAh OuUC .
AR MR E AL Lok A F ,EOAOAOIOAA UADqlmwmmEeA
AAAOAE Al gAal gl ET 1 Giiiet o AN
A A P PRA NI Al ghi Al AOaT AAT AEAOEIT g |
birAh OE OAT AEO AIQIOEOIAOEIIIAOUII OOAl al AA 116
$7T OCEAT GE UAPOaga -AFAUO MM 4

h
S S Aol AOGag j93!1q 1 AOI Ol ADal AL
g’l&% SIOIU'IA I g%\ 8|©A A gIEI?F?OAIIE g ! ;ET .fmaklneg (ELMExtreme Learning Machine) metodu 66
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- AOAOUAT OA UET OAI

CAOe AET AROEOET AT AG  sAl, &Sl ™ RS
ET 1Ol AEIGCEOE Al AA AAREII > o]
AAL EOI AT A EGETOAOEODI IEAT Al =
i1 0h0000IT AGs OA %, - UETC = T L
AET i 11 AOAA AeagEil ATiahb6a08 o To(m-
6 A0E Ei [ AGE j AAOAOAOQ " /

~ Lo« ~ e . PV PN N PN . Giris Agirhiklar Cikis AgirhKklan PN .
"0 eAilahi AAA EOI T Al al AT ¢ Tm JET A
UAO Al Al AAIEOIE AEO AEI CAAAEE. DAl A AL T AQAAL
j1TEOCII AOR AAiEiAom@@@ﬂﬁiA§§&@ﬁ%N§§R€A%§fAHi‘?§ ck
CAT EROEOAEBEIEU (1 AEI AEO OUCHI AITK B R%% da AT AE A1 A
AKETI AT OET UAI Eiléil EAUQOQIAQE"AAQLQLAti,AEO CEUIE

Tabloas 6AOE OAOGE EeAoeL 23! AEABOAAILEI Al E(

Parametre legEl Al AOa & e Ore O )
RSSI1 M® oFT A&dll &
RSSI2 HO obl Aaubac gj A EAGADI ATTAOg CAO&AE] AR
RSSI3 S.baiatdl ae2ydz  cggER OAGOEQEADE DEEOEQIEAGE

Serving cell latitude Baz istasyonu enlem bilgisi EAOT AT A gvas Q) aCEH OECha 1EaMOT AT
Servipg cell Iongjtude Baz istasyonu boylam bilgis EAOI Al & A OA%%!;T a}A AEE qA Adl AT O
1 @SNt 20 UA az20At 1dAETly" zppgg AAgEREAT G aRatilidsyBnunu O A

|

 aSNJ t 20F UA a20At 1dAttY! AA] EQOI AEOAAEO rpmnYs 93156

Buveri OAOET AA 4 AATT p8AA OAE,0ATEIETE CAO8AEI AROEOAA
hAAAEAOGET A AEO El&i111ATARGa01 gLl AOai h OOAT GAKG O
EOOAOUIT1 AOa CAOéAE OET U/ AAI | AT ARAE  OEOOAI ET '3 )
233)0Qqh AAgia 1101AT jUATHAQAI AOOAT AOET OAeEl ET BT
baz istasyonu enIem.\./e boy[arp Qllgllgrl (se__rvln‘g c‘:eIIM CAOsAEI AROEOEI EOS8 " OAAUAT
lat. & lol ¢c8q Aoé\, ITTAEl EOI LAl Agge®EI AOI AGal AA 11 ORAAAE.
CAOEAE EITGIOIA AEO AlIAIE] AEOI AE EeEl  OAGEI AT )0
' T AAOEI T 00O 1 A0O8 O 111 C8JAAgAOI AOET KNI BiA g ADO A OEY £

AOAl g El AOal AA  EAUAAAEI TEpAOAI AOOA Al AA AAEI Ei AAEFA
| TEAOUTT AAT Al AA AAEI AT EAROAI AAARO8 " OAA AgEOENAT
Al UATT ART EAEUIOAAA  OAOE OAAgAOI AOA &3kl AOGal A OAAAD
I OOAT al AA EOI 1 Al al AAET AAAy, . UE] OAI ET AR CEOER ERS8I
 haOa EgOAT I A [ AEET Al AOE AﬁEEﬁéAQAOLAO%\OAOQ%AkAAOé
s~ SR C iemer rAacs - 8aE AEE A l g E A A
L hg0g EoOATIA TAEETAOE j o 153 gé@éﬁAE&ﬁﬂ%@&iégE%Q%/
EAOI AT g AOI OT AT EI AOE AAO.7 L. : P S A g SET £ o OR
CAET BT R Nt T . OAEED AEO UAPAU OETEO ;
AgEOEI ET AA EOI 1 AT gl | AE i AR S AN N
UET OAT AEC i Aer cAABAOTAAOEe @ AREE AAgAOlA@E
ET OAI AEO r wY8 9ADPAU pEIEAA\,\\A,A -1 AT E TR
CEUIE EAOIATia CATAI hA[I AAATEOIL AT A ERI AT E KCakiGesybrE f A b
Al | EOEUI T I AOg UA AA AOAI I
fonksiyonlar da dahil rastgele bir transfer fonksiyonu
C8 EeET ¢eégEgh EAOI ATl gl gl C
QU fw ® 8Q0 ) ® 5
QU [ ® 8Q0 ) ® )
i1 AOAE AOI 61 608 "EUI Al EEI A

O
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Eii AOET AAEE EUAI 1 EE a04alUaUADPail AOAE Asal AhaOa | AEEIT
Ul EOAE 11 AOal gEl A AERAEAEOAOOE QAOeAEIAﬁOEC)E‘II’EHhOEO
akah Awpaldl gkl Ada AAOETl 3 AEOEOAOUI I A1 EOE

L 0 @ AGT 1 AOAAT Al EUE AARAOal,

O, P PN R . fonksiyonu (symmetric hard-limit, symmetric
h 'z‘ IE IA IE : ?é@ E OEEAI (?PAEE?NI)SQ I@%t%%)”e i saturating linear, tangent sigmoid, pure linear,
¢ EUPAOAI 1 EA OAT CAT O OA

i
EAOADI fmiatgsii ve | €3Eafh  EAGAUL| ACAAEOACE U BeET
Agao'aE'AO@”mlAA'EOO'AEOAQAOZAElAﬁééogﬁAgfgqﬁl EUE

$ AT AUOAT e&Al ghi Al AO DAOAI AOGOAIT AOE AAT EOI AT T AL
%i AA  AAET Al OAOE OAOGETOAOOI ACAA Al AA  AAEI AT AA
OAgl AT AgEOATEA®I TeOMEnOAp n AEAOAT AOE EEEI j O | GRMSE)A AT
UET OAT E Ei A EAOADPEART ERDEOS
Tablo58 &AOE|I 3 AEOEOAOUIT A 1EOGEUITiI AGg OA CEUIE TE
Aktivasyon "EUIE . EOI1T 3AUgOa
Fonksiyonu 5 10 25 50 75 100 125 Ort.

Sym. Hardlimit 0,00167 0,00166 0,00165 0,00163 0,00162 0,01708 0,00815 0,00478
Sym. Sat. Linear  0,00168 0,00167 0,03627 0,02085 0,00160 0,00164 0,00161 0,00933
Tangent Sigmoid  0,00167 0,00165 0,00172 0,00164 0,00164 0,00168 0,01059 0,00294

Pure Linear 0,00294 0,00203 0,00203 0,00204 0,00203 0,00203 0,00203 0,00216
Hyp. Tangent 0,00166 0,00166 0,01983 0,00389 0,00444 0,00304 0,00198 0,00522
Multiquadratic 0,07592 0,01669 0,00249 0,00176 0,00391 0,02785 0,04680 0,02506
+O01 1 AT g1 AT AEOEOAOUIT & TATT AT OA AT UI Al gl a3 OAARJATE
I OOAT AT A 2-3% AAgAOdinktO E h etmektedir.
tangent sigmoid ve pure linear aktivasyon "0 OUAEI gE CAOeAE EIT T OI AAT
A 1T EOEUITI AOa EI A OAgl ATEAOA T[T EEOAOai g EAAAA 1AOQI
A TEOGEUITI AOg OA CEUI E AEOEOAOQOUIT A TEOEUITT O GAAI
ET AAT AT AEgET AAhRh AT EUE AAAT AA AAEI Al AOCAOE EAG@AE
EI A pqgu CEKUyGaUIENTI OUIG AOWET OET AAT 4AATT o686AA CEOOA
linear aktivasyon fonksiyonu vermekle birlikte, en iyi
AAhAOgi 1 AOagl i T O0AT AT A mhmnmegpoe 2-3% AAgAOE(Q
el o011 OET A DOOA T ETAAO A TEOEUITOUI A OAgl Al Agog
CEOi 11 AEOAAEOS
' UT g hAEEI AA EAOEIl g AEOEOAOUIT A TEOEUITI ADgT A OA ¢
T EOIUglOMOgT A AAgiag 11 AOAEh OAEI ET AAEI AT EITT OI
i ATI AT QAT Ul Aiq EIA CAROsAE EiT6i AOAOal AAEE
OUAEIl gE AhAggAA OAOEI AT EAOAOOGET A A Oiilin

[ @0 g o

O S O
Q ¢ ol ORQUAT OPAT daa,  (5)
L0 ECE O £pE
o oE————
oy < o

EOI T AT g1 AOAE E A Odkmicidsindenq 08 " OOAAA

h ©
OUAEiBAQAl AOGOAOGE UAOEI OAI
I

8
) ET UAOaéAbaglag EAEAAA
etmekteoluph @oxEd T 1 AOAE aAplug i1 | ah Ogq 08
AT 1T Al OA AT Ul Al gl ah

aépi0a OAOa UI A CAOeAE EIT Of OI ) 01 A
d e o étEOA 0a OAOaUI A OAEIET  AAEI AT EIT O Of
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4AATT o8 &AOEl a AEOEOAOQUI T A 1 Haxk elde kdieh kogumbikyiledhe aitimmiming OT 1
EAOA [ EEOAOI AODa i Q8

Aktivasyon "EUIE . EOIT 3AUg03

Fonksiyonu 5 10 25 50 75 100 125 Ort.
Sym. Hardlimit 20 10 7 7 5 9 8 9
Sym. Sat. Linear 20 4 8 6 8 0,5 10 8
Tangent Sigmoid 19 2 2 5 12 7 5 7
Pure Linear 7 2 2 3 3 2 2 3
Hyp. Tangent 10 5 7 12 9 10 2 8
Multiquadratic 39 11 8 9 4 3 4 11
4AATT o6AA OAOEI AT O11 OeinAEHd &AOEIi g AEOEOAOQOUI AR A
iyi sonucun 0,5 m hata ile symmetric saturating | EOT 1T OAUgl AOgl A AAgl g 114
linear aktivasyonfonksUT T & OA pnm 1 E (hata mesafeleri (m)
Al AA AAE]I AEgE CEOiIi 11 AEOAAEO8 ' EUI E EAOQOI AT AAEE 1 EOI T
OAUg Oal A AAgla 11 AOAE EO&AOE]I a AKOEBABWITI Ada 'HAU
A TEOEUITO EeET Al AA AAEEDOI |1 ATl a1 AOAE e APOAU AIBE)C)]

AUOa AUOa @EUAEOEI AOAE 011 OAOT AAh OAEIET AAEI ATAE
O

CEOOAOQOEI Il EADEBDBEcAEEDARACAE]I CEI AOE AOAOGal AAEE | OOAI
DOOA 1ETAAO AEOEOAOUIT AEt8AA CEOOAOEITER 11 0bp AQIEk
CEOi 11 AEOGAAEOS c AEE] oh/OEOBAGHIIORBT AO ET A/
- - - - - - ortalama hata mesafesinin 160 m ile multiquadratic
ToEen]l AEOEOAOUIT AITEOGEUIT O OA
Tangent Sigmoid I OOAT AT A Al EUE OI 1l Oégl AOagl
30| e e |1 1 ETAAO AEOEOAOQOUI I AT EOE
o Mutiquadratic CEOi 1 i AEOAAEOS
m 25 [ 1
g
g 20
E
é 15 |
10 ‘ o —
} . . | | —o
20 40 60 80 100 120
Néron Sayisi
4AA1TT 18 &AOEl g AEOEOAOUIT A& 1TEOEUITI AOg OA CEUIE TEOTI
EAOA 1 EEOAOI AbDg i Qs
Aktivasyon "EUIE . EOIT 3AUg034
Fonksiyonu 5 10 25 50 75 100 125 Ort.
Sym.Hard-limit 224 223 221 219 218 418 301 261
Sym. Sat. Linear 225 224 672 473 214 218 216 320
Tangent Sigmoid 224 222 224 219 219 218 349 239
Pure Linear 304 198 198 198 198 198 198 213
Hyp. Tangent 222 222 484 254 264 240 225 273
Multiquadratic 7689 1485 213 160 191 541 860 1591
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1800 | oo | EUEI AhOEOEI | AGE OET EARg ARl
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Hyp. Tangent AihiTili AEOAAEOS
© 1400 [ Multiquadratic 1
g 1200 Kaynaklar
= [1] 3A0ET AER #8h O+i OAOAI '|‘T§3'
£ OA #1 s OAEUA | OAh Oa#®il AOAGR T A
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/\ _ " AGAA 11 ' 11AAl 01 OEGEITET C
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s . Noron Sayisi . A EOEI[ deshnd MM&EA
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EAOA i AOAEAOGE EIT A ] EOAOA@QS\HOAE| E UABeasb1adi 0 0kB o i0
e Al ghil Al AOAAT AAEA EUE AERD aEDEDd 111AIUKNg OB R GABAKTAGRA E A
Al AA AAE]I AEg w1 @dDEI AT ARAD CA EXHDIOAURAOEEGOAEAC E0AT O 4AUER
pure linear aktivasyon fonksUT T O OA AU OAFEPLRAHOEOAOE &Al2,2087. ET 1 AOE
TEOTT EOIT Al ainAOAE OEAEE |JL&191@WOE¢\OA8 ~8h $ADITIh A8 *8

Ei A &1 E EUE EilOoi OAEI ER f?@@@usef}ﬂcéﬁ |E%&%aE°“'?&WXSgE
CEOi 11 AEOAAEOS " O1 0611 A AA% g‘é g C%fﬁf%pﬁeféAOA
i AOCAEAOGET EI AAEA Ui EOAE OAEQ é AETEIEUE UE
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EAOA T EEOAOa EIA ETTOI Exgehgléa ing Hécﬂlne Hénbva MRS
3771681 AO AAOAA T Amefiban-Jdushal of Computer

O &Alahi AAAR EADAI g AI AI[ hsc'a'cﬁ En%gr%e”nﬂ’p“%w z%p Ededei | B
bA U EOOCAQUI I 1| AOqI A AT el dar‘é&ér bnoms%gsédldrﬁdygh s@tén@&t\% eOE

AE1 CEI AOE EI A Ai AA AAEl ATi A OR GEE IcA O A AdTErRsPBurmbog @ A1 5 gA
i AEET AGE | %, -qQ EI A AgEOEI Agdhifcal EhdineednandCAniper Tidndhs ET T O

OAEI ET E UADAAEIAI AEO Ag | Tpp287p-091Q#®He AET AhOEOEIT | Eh OF

9ADPagi Al OEi i1 AOUTT1 AOAANZ] /E[&@(E@Aql Ch AEDEBAOODAT Ch $8
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COVID-19 | zerine Bir Zaman Serisi Ana

. AUAT  +%-1th, //X,053 3 %6, d
1" OOADOO -AETI AO ' EEA 00T U -1 EOAOOEOAGDIE AUEIhCE ODABIOI
2" OOAOO -AEI AO '"EEZLE %0OO0OT U -1 EOAOOEOAOGER -1 EAT AEOI E

"OOAOOh 4-2+d9%

vUAO

+1 Ol T ACGEOI O EAOOAl asgpoifphOKkRIOADDT AORBI AU Adndonis E A A /
ET Of T AGEOI OliCowodi BTAAAG! 23 AGs O AOI AhgAg AEO 0110160
KET oET 60OEAT HhAEOET AA EARAAAEI I Eh EAOOAI-@EhREIEAhIAEDE
DAT AAT EOCET A Ul g naat £I0GAADEDNT AAGDOT UA eéAPagl AA El9i i 1
EEBET ¢ .EOAT c¢mc¢cmnm OAOEEE EOEAAO3UI A $iTUA2AA p8ocgu
CXx8cwu EUEI AhRhAT OAEA OAOEAT OEOI POEABAT BUUAWADBAW
. EOAT OAOEEE EI A AT AZEAUI A CEOiIil1Aigi I11EA T-phl EBES
I TAUI AT AT OAEA OA Eiii OAUgl AOg EI A AEO UAI AT OAOQE:
Anahtar Kelimeler: Zaman Serisi Analizi, COVAI®, RNN

A Time Series Analysis on the COVID-19 in USA

Abstract

Coronavirus disease 2019, in abbreviation COVAD9; It is an infectious respiratory disease caused by severe
acute respiratory syndrome coronavirus 2 (SARE0V2) that affects people. The disease, which was first
discovered in Wuhan, China in 2019, has spread worldwide since its discovery, causing a 2@D3coronavirus
pandemic. As of March 3, 2020, there are 1,328,786 approved cases in the world as of Apr020 for COVID

19, the worldwide mortality rate of which was 3.4%. As of this date, there were 277,295 cases that recovered,
while 73,801 patients died due to the virus. In this publication, a study was conducted on the USA, the country
where COVID19 was seen the most, on April 6. In the USA, the number of cases and deaths approved for
COVID19 and a time series analysis were performed and the results were interpreted.

Keywords: Time Series Analysis, COVID, RNN
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* nkemaloglu@mehmerakif.edu.tr

69



LY GSNY L GAZ2YLFE [/ 2YyFSNBYOS 2y 5 RO June?5Q8 BR0,Gstanbll FURKEYLILIE A OF G A 2

AOEE AEICEI AOE AA EAOAAA EAOAOAE EwgOAT T AEOGAAEOS
&AEAO OUOT OAAAITE AAquIﬂbgﬁo éﬁ@AEoﬁﬁéﬁk a Oal Al
A EQEI 0a OAOgl AA i AUAAT A7 é M,Md%

AP IAI AIAIEUIAO EeET Al
EAUAT T T AOaT DAOIOAI HO TAAAT? a Al EYEAY EEET AL
EgOAT T A 1i1Eii IIIAIAEOAA|0A||A0q I UAOEU ABF 1 106AMED &0 4

EéEI CC8mp38gmgT Og,ﬁpﬁﬁrﬁf
OAOEI AO AIq¢¢&h®a@BOEEB&©E
OAOEI AO AAU Al a1 AOAE OA

® & ® ® @ UADai i ah0g08 oAEEI o80A |
—] i | I OAOEEET A EAAAO CEOQIiUIgATAOS
A = \A—ﬁA—4Ak——+A OAOEI T EROEOS
3 é) é g 350000 _";‘:;
o A BE RNN Mimarisi 300000
250000
c AEEI p8AA OAI Al 1 Ei AOEOE oo ETE
Asal AAEE j2..q OAI Ai Al 150000 :
EOI T AT1T AEOGag 08 +1 AOEE OEI A
6qEO031 ADQAEOET AAT Ahgai ™
OAOOAUgl | AEOAAgO8 2. . i E so000
i OAAOOOAT 6q T 1 AOAE AAIlI AT, 0 EO
AEUET ET EAO EoAOE Ee&éEIT Al 5 1 2 2 40 = & 7 al Al
AAgl g 11 AOAE UAOET A QAOEOIAOE@EQ@ LI AGEEA BAEA OA
,34- (50001 +aO0OA 3iOAIE Ao AREET  080A 7 AAE AUal AA A,
2. .6 Al AOMUAAT A CAT AT COAGTT O . EOAT AAhal AA ATE
AGOOI &1 01 ETiTA CcAei AE ECEOI 11 AEOAAEO8 viii OAUal
I OOAUA éaEigh0a08 ,34-6861.0110 .EOAT AAhlI AOal AAI KRAO
OETEO Agag i1 AAI ET AA AdI OICEOI 1 HrAEOA
AOl 011 AEOABSTId madellatde temel 6 AOE OAOE 1 UAOQOET AA ¢¢ [/ A
Ai hi 1 AA AEO AEIl CET El AOAOGal AAEE OAOEI AO i UAOET #
tutul | AUAAAgal A EAOAO OAOI AUADPagli i gh0g08 -1 AAIET AigO

¢c80A OAOEI AEgE GCEAE EUAI AAgli A ¢ .EOAT AAU Al aRAe,
OAOEI A0 OA ¢ . EOAT AAT OI1
tahminedili AUA & Al ghgl i gh0g08

? +00CcOl AT AT ,34- 11 AAT 4AAI
A A
=
| l
(3) &
,34- -EI AOEOE

,34-8AAEE EiIi AOA 11 AOAE AAI AT AgOal Al AAT 1T AET AO
EAT CE AEICEI AOE OOOAAAwagl A OA EATCE AEICEI AOE
OEi AAAgET A EAOAO ARBEOAT BAEA Oi 1T OAR EiI AO
AODODOI eagEOq0al g | OAOI AE EeEI EOA AEO ET AAEE AOOOI
6gEO0g0ah cCciTAAT AAI 1T AE AEICEI AOE OA CciTAAl CEOAE A
AEO hAEEI AA AEOI AhOEOEI EO fo¥Ys8

70



FLYGSNYFGAZY L ¢

I 2y FTSNBYyOS 2y 5 RO June25Q8 BR0,Gstanbll FURKEYLILIE A OF G A 2

Tablo 6. Kurgulanan LSTM Model i AOEEA EéElT Ai o001 AT ah
Layer (type) Output Shape Param I UACET A UABAAITAl eGAmihE AOg
# Al AA AAET AT 1100 AAgAOIl Ac
lstm_1 (LSTM) __ (None, 75) 23100 OAOEI T EROEOS
dense_1 (Dense) (None, 75) 5700
dense_2 (Dense) (None, 1) 76 —
i5 val_loss
loss
Total params:28.876 30
Trainable params: 28.876 a5
Non-trainable params: 0
20
-1 AATET EAOIATI AOal AA  AET
i1 AOGAE OA1 O OAéEITEhOEOE10
e Al ah0g0al AT 11 AAT AA O/ g5
Ai1EOEUIT O EOIT AT al g OEAT R . |AE
Oi AAT ON®AIOAA EOI 1 AT gl igh %L, , , : ,
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0000 = 3a
S—, 17, ] — val_loss
0000 Qlam - tahmin 25 loss
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Abstract

Stock market forecasting has become the most interesting research field to cope with volatile market
situations. A number of research works have been published in this area and different methods Haeen
proposed. Following the success of machine learning techniques in the field of artificial intelligence (Al), they
have also shown their efficiency in the field of stock market prediction. In this article, three most popular
machine learning algorithms have been investigated for stock market price prediction. The methods
investigated include: Artificial Neural Network (ANN), kNearest Neighbors (KNN) and Autdregressive
Integrated Moving Averages (Auto ARIMA). The aim of this study is to make a futuoedcast by looking at the

historical stock price data.

Keywords: Stock market prediction, machine learningytificial neural network, k-Nearest Neighbors, Auto ARIMA

Introduction

Stock market forecasting has become the most
interesting research field to cope with volatile
market situations. As many factors are involved
with the stock market, such as economic balance
and physical events, therefore, its prediction is a
very challenging task. Therefore, developing a
highly robust stock prediction system can help
investors to make a better decision about
investment. However, the development of powerful
computing technology and stateof-the-art machine
learning techniques has made it possible to make
stock market value predictions with high accuracy.
Most of the recent work is done with artificial
intelligence applications and machine learning
techniques. The success rates of these techniques
are much higher than other staistical models.

In recent years, the artificial neural network has
become a hot research field in this domain. Artificial
neural network (ANN) has strong nonlinear
approximation ability to nonlinear relation. ANN
has been successfully applied to learn nelinear
relationship within complex data. As the stock price,
volume and other data contains a large number of
information affecting the stock price changes, ANN
can learn the historical data of the stock, so as to

* seydakalyoncul595@gmail.com
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find the effects of stock prices. Researehs in
different fields such as computers and businesses
have also found many researches on stock market
forecasting [1].These researchers took different
approaches by trying different algorithms and
techniques for stock market prediction. In [2]
authors predicted the KSEL100 Index, which has
approximately 3 years of data, using ANN and
ARIMA in their work. In another study, research
was conducted to find concrete effects on the
market using Asian markets [3]. Chirag Modi et al.
Made an estimation study usyg ANN stocks of
companies under the National Stock Exchange
(NSE). They proved that artificial neural networks
are successful in stock price estimation [4]. Y. Bing,
J. Hao and S. Zhang used ANN to predict stock
market indices [5]. They developed an estnate
based on the value®f the nifty stock over the past
n days. As a result of this study, they achieved an
accuracy rate of 96%.

Similarly, Khalid Alkhatib and colleagues used the-k
NN algorithm to estimate the stock prices of six
companies in the Jadan market [6]. Results It is
concluded that the kNN algorithm has very small
margins of error and very close values to real data.
In another k-NN study, the price estimate of the
LQ45 index in the Indonesian market was made [7].
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In the study, the kNN has achieved a higher
accuracy rate than the moving average method.
Patil et al. Estimated the stock prices using the N
algorithm and back propagation learning technique
[8]. They have seen that the HNN algorithm gives
more realistic results in price prediction.

Auto ARIMA is a very popular statistical method for
time series prediction. Historical data is used to
predict future values. Auto ARIMA has been used
and developed in many studies. S. Wadi, M.
Almasarweh and A. Alsaraireh applied the auto
ARIMA rnodel to the closing prices obtained from
the Amman Stock Exchange (ASE) from 2010 to
2018 [9]. As a result, they saw that the model gave
significant results. Another study showed the
advantages of the autoregressive integrated moving
average (ARIMA) mode]10]. In his studies, the data
on the Amman stock exchange in the Jordan market,
which had daily data from 1993 to 2017, were used.
As a result, the ARIMA model has been shown to
yield important results in short-term market
forecasts.

In this article, three most popular machine learning
algorithms have been investigated for stock market
price prediction. The methods investigated include:

Input layer  Hidden layer  Output layer

@ — Output
X3 — /
X, —
Figure 1. MLP Architecture
Artificial Neural Network (ANN), k-Nearest

Neighbors (KNN) and AutoRegressive Integrated
Moving Averages (Auto ARIMA). The aim of this
study is to make a future forecast by looking at the
historical stock price data. The dataset used in this
experiment was obtained from Tata Global
Beverages Limited. This d&a is identified by the
opening, closing, highest, and lowest valuesf the
stock between years 20162019.

The rest of the paper is arranged as follows. In
section 2 we described the algorithms used. Section
3 describes the proposed methodology and the
created models. Section 4 presents the
experimental results. Finally, we complete the
paper with concluding remarks and future
perspective in section 5.
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Algorithms

Machine learning (ML) algorithms are one of the
most popular approaches in the field of artitial
intelligence. As the amount of data increases,
technological advances in machine learning have
gained speed. ML has long been used in stock
market prediction. ML algorithms are known to be
successful in stock market index movements and
future projections. In this section, we will briefly
talk about the three most popular machine learning
algorithms. These are Artificial Neural Network
(ANN), k-Nearest Neighbor and AuteRegressive
Integrated Moving Averages (Auto ARIMA).

ANN Basics

Artificial  Neural Networks (ANN) collects
information with examples, historical data and
makes generalizations. He then decides about those
samples by using the sample information compared
to the samples he has never seen. This shows the
ability to successfully solve compleyroblems.

The human brain is probably the most complex
machine in the world. It is very effective in
achieving results in record time. The ANN structure
is therefore very similar to that of the human brain.
There are various architectures of ANN, but the
most popular one is the multilayer perceptron
(Figure 1). The neurons are arranged into three
layers: input hidden and output layers. The number
of neurons in the input layer are same as the
features and the number of neurons at output layer
are same as nmber of classes. The neurons in the
hidden layer can vary depending on the accuracy of
the classifier.

Input value 1 | X, \

%

Input value 2 X, Output signal

Input value m X

Figure 2. Computer Neuron

The computer neuron is created similarly, as shown
in Figure 2. The parts marked with yellow circles
are the inputs of the neiron. Neuron emits an
output signal after a calculation. The input layer is
the dendrites of the neuron. The output signal is
axon. Each input signal has a weight)(). After this
weight is multiplied by the input value, the neuron
stores the weighted sum of all input variables. In the
nerve learning training stage, these weights are
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calculated with the concepts of backpropagation
and gradient landing. The activation function is then
applied to the weighted summation obtained. It
then results in the neurd output signal of the
neuron.

K-NN Basics

The K-Nearest Neighborhood (kNN) Algorithm is
one of the simplest and most widely used
classification algorithms from machine learning
algorithms. Although it is used in both classification
and regression problens, it is mostly used in the
solution of classification problems in the industry.
K-NN algorithm is one of the most preferred
machine learning algorithms because it is resistant
to noisy data. The algorithm is used by using the
sample data set with a certai class. After the new
data to be included in the sample data set has been
stacked from the existing data, k close neighbors are
checked. "Euclidean  Distance," Manhattan
"Distance and" Minkowski "Distance functions are
used for distance calculations. Using{-NN data, it
classifies new data points according to these
distance functions. The data is assigned to the
closest neighbor class.

Auto ARIMA Basics

Autoregressive Integrated Moving Averages
(ARIMA) is a statistical model used to predict and
analyze time series data. ARIMA has been a good
acronym to describe the model structure. If we
examine ARIMA according to its syllables:

AR: Autoregression. It is the model that establishes
the relation between some delayed observations
and an observation.

I: Integrated. It is the definition of differentiation of
observation to immobilize time series.

MA: stands for Moving Average. It is a model that
uses the dependency between an observation and
an error left over from the moving average model
applied to adelayed observation.

There is a standard representation p, d, g equivalent
to these components. p is the number of delay
observations we are talking about. d is the number
of differentiations of raw observations. q is the size
of the moving average window

A model is created containing the specified terms. A
value of 0 can be used for the parameter with the
element that the model will not use. Thus, ARIMA
model can be configured.

Proposed Methodology

This template is the template used in ICONDATA
conferences. Authors should upload their fultext

75

manuscript to the conference system in accordance
with this template.

ANN Model

We have discussed that Artificial Neural Networks
(ANN) works by learning historical data in the
future forecast. ANN Models have beenthe
preferred method in time series estimates. Our data
set consists of daily data for 9 years between 2010
and 2019 by TATAGLOBAL. We divided our data
set into 70% train and 30% test data. We
standardized the data using MiAMax Scaler. If we
do not stardardize, the neural network may
interfere and give more weight to properties with
higher average value than others. After the
standardization process, we proceeded to the
model building phase. The ANN Model we created
consists of 6 input parameters (OperHigh-Low-
CloseTotal Quantity), two hidden layers and an
output layer. We set the units value of our hidden
layers to 128. The Units value is the number of
neurons or nodes in the hidden layer. The neuron in
the output layer is the stock closing price estirate.
Neurons in the hidden layer will have different
weights for each of the six input parameters and
activation functions to activate these input
parameters. We used the RelLu activation function
in our model. The model will then implement a
weighted addition activation function in the neuron,
based on the weights it trained to obtain itself, and
this will be the output value for the particular
neuron. Similarly, other neurons will have an output
value based on their individual activation functions
and weights. Finally, the predicted value of the
closing price is obtained by summing the output
valuesof these neurons. We used the mean squared
error function for Loss evaluation. We repeated the
back forward process as 50 Epoch. The ANN model
we created works in this way for stock price
estimation.

K-NN Model

We implemented the necessary libraries and
dataset before creating our KNN model. We

imported the KNeighborsClassifier from

sklearn.neighbors and accuracy_score libraries
from sklearn.metrics so that wecan implement the

K nearest neighbor algorithm. Then we separated
our data set as 70% train and 30% test data. After
separating the data set as train and test, we start the
k closest neighbor algorithm. We have given 25 the
value of k. K value may vary. é&uracy rates can be
observed using different k values. Then we fit the
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train data with the fit process. We calculated train
and test accuracy using accuracy_score.

Auto ARIMA Model

In this section, we will finally discuss how we
construct a model for timeseries estimation using
ARIMA. ARIMA model can give better results in
short term estimations. Our data set is compatible
with the ARIMA model.

In this model, we examined the value of Close in the
data set. Before analyzing the time series, we
analyzed the autocorrelation graph of the Close
value according to a fixed delay time. Looking at the
results in Figure 3, we see that there are suitable
data to apply ARIMA.

Then we divided the data into 70% training and
30% test sets. We have drawn the training antkst
datasets to see how the time series looks like.

TATA GLOBAL Autocorrelation plot

300 .

150

100

100 150 200 250 300
y(t)

Figure 3. TATAGLOBAL Autocorrelation Graph

TATAGLOBAL Prices

— Taining Data
— ‘Esting Data

300

20

200

150

2010-07-21 2012-01-20 2013.07-23 2015-02-05 2016.08-16 2018-02-21
Dates

Figure 4. TATAGLOBAL Prices

After analyzing the data set, we need to determine
p, d, q valuedo create the ARIMA model. There are
many methods for determning these values, such
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as looking at correlation graphs or automatic
correlation graphs. We found the most appropriate
value for p, d, g using the simple approach, the
Akaike Information Criterion (AIC) method. AIC is a
guality model measure for a data at. It is used to
choose the most suitable one among different
models. The model with the smallest AIC value is
chosen as the most suitable model. We made this
calculation quickly in  python with the
pmdarima.arima library. The p, d, q value®f the
model with the lowest AIC value were determined
as (1,1,1). We used these values in our model. We
applied our model from the data sets we separated
as test and train to the train.

Experimental Results

ANN Model Results

We have achieved quite good results withhie ANN
model we created. The ANN structure makes
predictions about the future by learning the
historical data and shows how suitable it is for the
time series prediction. Our graph comparing close
values according to the ANN model we obtained is
as in Figue 5.
NSE-TATAGLOBAL Stock prediction using ANN

—— Actual Value
| — Predicted Value

Closed Value

300 400 500

Days
Figure 5. TATAGLOBAL ANN Model Results

The accuracy rate of the ANN model we created has
a high success as seen in the graphics. We evaluated
our accuracy rate and the Root Mean Square Error
(RMSE) and Average Absolute Error (MAE) metrics
outside the charts. We calculated the RMSE value of
the ANN model as 0.22 and the MAE value as 0.16.

K-NN Model Results

The KNN algorithm is of great importance in
machine learning algorithms. It has a very high
success in classification problems. With thé&-NN
algorithm we created, we achieved a lower
estimation rate compared to the ANN model.
Although it was lower than the ANN model, we

0 100 200
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obtained values close to real values. RMSE value of
the K-NN model as 3.10 and the MAE value as 2.88.

NSE-TATAGLOBAL Stock prediction using K-NN

—— Actual Value
| —— Predicted Value

Closed Value

0 100 200 300 400 500
Days

Figure 6. TATAGIOBAL KNN Algorithm Results

Auto ARIMA Model Results

Auto ARIMA Model has shown a high success rate in
time series in previous studies. We reached the high
accuracy rate with the values of p, d, q parameters
calculated with AIC method with the ARIMA model
we created. We made a comparison of the
estimation values we created with the original data.
We drew two different graphs (Figure 6 and Figure
7) to see how well our prediction matches the test
data set with which we have real data.

TATAGLOBAL Prices Prediction

2010-07-21 2012:01-20 2013.07-23 2015.02:05 2016-08-16 2018-02-21
Dates

Figure 7. TATAGLOBAKRIMA Model Result

TATAGLOBAL Prices Prediction

2016-08-03 2018-02-08
Dates

Figure 8. TATAGLOBAL ARIMA Model Result 2

We calculated the RMSE value of the ARIMA model
as 0.096 and the MAE value as 0.51.
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Conclusion

Stock market forecast is open to many ML
algorithms. At the same time, there are models with
high success that can be applied due to their time
series data. In this study, we applied three
important machine learning algorithms to our data
set. Our results are very promising. We can say that
ANN and ARIMA models are more successful in this
regard. We hge that our work will shed light on
investors. The evaluation of our study with other
ML algorithms by comparing the results can be
suggested as another research subject.
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Abstract

It is the determination of the classification algorithm that works with the highest accuracy and time values
though a result of examining data by considering time and accuracy criteria of the classification algorithms
used in machine learning. It is a system design that helps usersdimoose algorithms based on comparative
analysis of classification algorithms from classical machine learning methods.

In our study, the classification performances of Classical Machine Learning (CML) algorithms were analyzed
on Chronic KidneyDisease data set. In our study, five measurement methods were used, such as Accuwracy
Error Rate, FMeasure, Recall, Kappa Statistic and Precision to measure the success of the Training Set and
Cross Validation models on the UCI Chronic Kidney Disease akt. At the same time, blog writers mood
biomedical data were used to compare the performance of two classification methods. These methods were
used as Use Training Set and Crosalidation method k = 10. As a result of the studies, the accuracy of the
Random Forest (RF) classification algorithm for our data set among the Machine Learning methods has
shown higher performance than the other four methods. With the study carried out, five machine learning
methods were evaluated using two datasets and five msarement methods were compared on the chronic
kidney patient dataset, and information about which classification method and measurement metric
selection was obtained.

Keywords: Machine Learning, Classification Algorithms, Data Set Analysis, Biomedical Data
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1. Introduction

Machine Learning is the development of automated
techniques to learn how to make accurate
predictions based on previous observations [1].
According to another researcher, it is the
development of systems that automatically
develop and perform the learning process as a
result of experiences [2].

With the proliferation of researches on machine
learning, research areas such as artificial neural
networks, statistics, computational learning theory

and pattern recogrition have been established and
interdisciplinary subjects have been studied. Along
with traditional problems, it has started to be

applied in new fields such as information search,
information discovery, language processing and
robot control in databaseg[3].

Algorithms of machine learning are used in the
discovery and analysis of properties and data [4].
The data in the dataset is divided into two as
labeled and unlabeled. Labeled data is used to train
an algorithm, and unlabeled data is used to teste

trained algorithm. For this reason, the data in the
dataset is also called training and test dataset.
Systems created with Machine Learning generally
use two types of learning models. These two
models are called supervised and unsupervised
learning models [5]. There are systems in which
both models (semisupervised learning) are used.

Supervised Machine Learning is to provide
learning by training the system using labeled data.
While the system is being trained, the inputs and
outputs of each data in thedata set are given. In
Text Classification applications, the input
represents the content of the text and the output
represents the category. The test dataset is used to
AEAAE OEA OUOOAI GO
system, the learning algorithm ategory
determines that any test data that is unknown is
belonging to any of the outputs in the training data
[6]. Supervised learning model process takes place
as given in Figure 1 [7].

The problem in supervised learning is
classification and it is usedfor the purpose of
estimation and recognition of trained system test
data [4]. Random Forest, Simple Bayesian, Support
Vector Machine, Multinom Simple Bayesian,
Artificial Neural Networks, Logistic Regression, k
Nearest Neighbor and Decision Trees algorith are
common methods used when using a supervised
learning model [8].
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The methods used for classification can vary
depending on the difference arising from the
problem or expected
classification, the results may need to be produced
as multi-label or singlelabel. In the single_label

result. Therefore, after

uoneonp3
SI0199/\ AINQUNY

Machine
Learning
Algorithm

Classe

Specified
Class

lasele 1sa |
aNqLUNY

Figure 2: Supervised Machine Learning Model
Process

classification test sample, only one label from the
current set of labels can be defined, while in the
multi-label classification many labels can be
defined.
exclusive case of
classification is made by assigning a single label
between the two existing categories [9].

In the UML (Unsupervised Machine Learning)

A A A OO AModel, the system is learned by using unlabeled £
data while training the system. h unsupervised
learning,
classification, since the results in the data set are
applied to the input, since the output results are
unknown. Often, finding relationships between
attributes, such as clustering, probability desity
estimation, and size reduction, etc. are used for
purposes. In addition, the results found with the
unsupervised learning algorithm can be used for
supervised
hierarchical
algorithms used when creating an unsupervised
learning model [10].

which is a
classification,

In binary classification,
singldabel

the purpose is not recognition or

Fragmentation and
algorithms are the

learning [4].
clustering

C
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2. Configuration

2.1. WEKA

WEKA is one of softwares used in machine learning
studies. It is developed on the JAVA language as
open source and is distributed under the GPL
license. Consists of initials of the wats Waikato
Environment for Knowledge Analysis.

WEKA data reads the data from the .csv or .arff file
and assumes that the scholastic variables on the
data are numerical or nominal values. It can also
pull data through the database, but the data is
expectedto be in the form of a file data [11].

There are many libraries you need regarding
machine learning and statistics in the WEKA
software. Classification, data preprocessing,
clustering, priming (regression), feature selection
or feature extraction are someof these. In addition,
there are visualization tools that allow
visualization of the results of these processes [12].

2.2 Data Set Information

In this study, UCI Chronic Kidney Disease and Blog
Authors Mood Data Set was used

3. Comparison and Performance Analys is of
Classification Algorithms Used in Machine
Learning

In the study, the data of Chronic Kidney Disease
dataset was trained with 10 pieces of Cross
Validation method and then tested. In cross
validation method, the dataset is first divided by
the number of subset specified. The number of
subsets was chosen 10 in this study. The system is
then trained so that each piece is a test set 1 time
and then tested with the test set. The success of the
system is measured by taking the average of the
test results. The data sets used in Table 5 are
examples and feature numbers. In this dataset,
ckd = Chronic Kidney Disease, notckd = refers to
Persons without Chronic Kidney Disease,

J48 Decision Tree, Random Forest (RF), IBk-(k
nearest neigbour), Sequential Minimal
Optimization (SMO) and Naive Bayes (NB) is used
in the study.

3.1 Machine Learning Methods

NBis a classification method of probabilistic which
is based on theorem of Bayes and its application is
simple. It is an approach that calculates the
probability of whether a newly added data to the
data set belongs to the existing classification
groups by wsing the classified data. In this method,
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qualifications are regarded as independent from
each other [13].

Rather than getting results using the Breiman
decision tree, RF recommends combining the
decisions that result from educating each of the
multiple and multivariate trees with different
training clusters. It is an algorithm that classifies
new data by using more than one classifier and
using the results of the estimates made by them. It
is taken better in large datasets and there are error
stabilization methods in the unbalanced dataset
class. The accuracy of the missing data is mostly
ensured and is effective in estimating the lost data
[14].

SMO quickly solves the problem of second order
programming (Quatratic Programming, QP) of
support vector machine (SVM) without using all
numerical second degree programming (QP)
optimization steps and any extra matrix storage
[15]. With this method, all lost values are replaced
with new ones and convert nominal attributes to
binary ones. It also normalizes all attibutes with
default values.

IBk , one of the simplest methods of pattern
recognition and pattern recognition based on the
nearest training examples in the attribute space.
This algorithm classifies according to the class of
the closest neighbor as much athe given kvalue.
Classification of a vector in the IBk algorithm is
done by using known vectors.

J48 is a algorithm of decision tree that originated
from C4.5 decision tree algorithm. Decision trees
are a classic way of obtaining information from
machine learning methods and are a powerful and
fast way to express data structures. In this method,
the data classifies it as recursive. It can create
extreme rules that define only certain behavioral
characteristics of the data, while providing
maximum accurag of educational data [16].

3.2 Performance Metrics

3.2.1 Accuracy-Error Rate

It is a simple method that is used most frequently
in measuring model success. It is the percentage of
samples correctly classified and is shown in
Equation 1.

"YO YD
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The error rate is found by dividing the number of
incorrectly classified samples by the sum of
samples [17]. Error Rate is shown in Equation 2.

5 ~ "O0 "OU
AT HY " H—————
YO "O0 "O0

~5 @

3.2.2 Precision

It shows how many of the values we estimate
positively are actually positive [17]. Precision is
shown in Equation 3.

. "YU
"E'l "HHI "l i——s
¢U Ov
3.2.3 Recall

Recall is a metric that shows how much of the
actions we have to positively estimate from the
examples[17]. Recall is shown in Equation 4.

“YO
1 'HHHT 4———
d YO "OU0

3)

(4)

3.2.4 F-Score

Precision and recall values alone are not enough to
draw conclusions. Fscore is a measure of the
accuracy of a test. To evaluate the two criteria
together, £score (F)has been defined in order to
increase the accuracy of the metrics . Harmonic
mean which is used recall (R) and precision (P) is
used to measure it [17].FScore is shown in
Equation 5.

c¢Ov

o o ©

3.2.5 Kappa Statistics

Inter-observer variation can be measured in any
situation where the same information is evaluated
by more than one independent observer [9].

Kappa value changes froml to +1. When full
compliance is available, K = 1. Negative Kappa(K
<0) values are notmportant in terms of reliability.
Kappa value can be interpreted between 0 and +1,.
Results above 0.4 are acceptable [18]. The Kappa
value is calculated as in Equation 6 [17].

ol O0A
_— (6)
p OA
4 Results
The sample and feature numbers of Chronic
+EAT AU $EOAAGA AT A "l11¢C

are given in TABLE 1.

TABLE 1:Example and Feature Numbers of Data Sets

Data Set Chronic_Kidney_Disease Blog Writers
. - = Mood Data
Criterion Data Set
Set
Number of 100 157
Samples
Number of
umber o 25 a

Features
Percentage of
Training Set
Percentage of Test
Data Set

62% 250 62%

38% 150 38%

With the biomedical data obtained from the UCI
dataset, five machine learning algorithms on WEKA
program were run with the 10-fold Cross -

Validation and Use Training Set . The results of

study is shown in Table 2 By looking at these
results, RF (Randontforest) algorithm gave better
results compared to other algorithms.
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TABLE 2:Detailed Accuracy by Class on Chronic Kidney Disease DataSet

According to Five Machine Learning Classification Methods

Data Set: Chronic Kidney Disease / Number of Samples: 400 / Number of Attributes :25 ckd: %62 notckd:%38
Classification Test TP FP . E- ROC | PRC
Method Options Rate | Rate Precision | Recall Measure Mcc Area | Area Llass
Use 092 [0 1 0,916 | 0,956 0.9 1 1 ckd
Training 1 0.08 | 0.877 1 0,935 0.9 1 1 notckd
Set .
NaiveBayes e Weighted Avg. | 095 | 0.03 | 0,954 0,948 | 0.948 0.9 1 1
(NB) 10-fold 052 (0 1 0,92 0,958 0.9 1 1 ckd
Cross - 1 0.08 | 0.882 1 0,938 0.9 1 1 notckd
Validation
Weighted Avg. | 095 | 0.03 | 0,956 0,95 0,951 0.9 1 1
Use 1 ] 1 1 1 1 1 1 ckd
Training 1 0 1 1 1 1 1 1 notckd
Random Set Weishted Ave. |1 ] 1 1 1 1 1 1
Forest (RF) 10-fold 1 0 1 1 1 1 1 1 ckd
Cross - 1 0 1 1 1 1 1 1 netckd
Validati
ANAAHON | WeightedAve. |1 |0 |1 1 1 1 1 1
Use 098 (0 1 0,98 0,99 097 [099 |099 |ckd
Training 1 0.02 | 0.968 1 0,984 0,97 [099 |097 |notckd
Set Weighted Ave. | 0,99 [ 0.01 |0.988 0,988 | 0988 097 (099 098
SMo 10-fold 096 |0 |1 0964 | 0982 |095 | 098 |099 |ckd
ross -
Validation 1 0.04 | 0,943 1 0,571 0,95 098 |0.94 |notckd
Weighted Avg. | 098 [ 0.01 | 0.979 0,978 | 0978 0,95 (098 |0.97
Use 096 |0 1 0.96 0.98 095 |098 |099 |ckd
Training 1 0.04 | 0.938 1 0.968 0,95 | 098 |0.94 |notckd
Ibk Set Weighted Avg. | 0,98 | 0.02 | 0.977 0,975 | 0.975 0,95 | 098 |[097
10-fold 093 10 1 0,932 |0.965 092 097 [098 | ckd
Cross - 1 0.07 | 0.898 1 0.946 092 097 |09 notckd
Validation | Weighted Avg. | 0,96 | 0,03 | 0,962 0,958 | 0.958 0,92 | 097 (095
Use 1 0.01 | 0,992 1 0.996 099 [1 1 ckd
Training 099 |0 1 0,987 (0,993 099 |1 1 notckd
J48 Set Weishted Ave. |1 0.01 |0995 0,995 [0.995 099 |1 1
10-fold 1 0.02 | 0,988 0,996 | 0,992 098 [1 1 ckd
Cross - 098 [0 0,993 0.98 0,987 098 |1 1 notckd
Validation | weighted Ave. | 099 [0.01 | 0.99 099 ]0.99 098 |1 1

* ckd = Chronic Kidney Disease, * notckd = People without Chronic Kidney Disease

Information on how accurately people are diagnosed with chronic kidney disease using the confusion matrix
is shown in Table 3. Use Training Set and 40ld Cross- Validation are used to create the confusion matrix
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TABLE 3:Confusion Matrix Information on Chronic Kidney Disase Data Set According to
Five Machine Learning Classification Methods

Relation: Chronic_Kidney_Disease [/ Instances: 400 / Attributes: 25 ckd: %62 notckd:%38
Siniflandirma Yontemi Test Secenekleri Sinif Tlirii | CKD NOTCKD
CKD 229 21
Use Training Set
NOTCKD 0 150
Naive Bayes (NB)
CKD 230 20
10-fold Cross - Validation
NOTCKD 0 150
Use Trainine Set CKD 250 0]
RandomForest ( Bagging with se fraining >e NOTCKD 0 150
100 iterations and base learner) ) ) CKD 250 0
10-fold Cross - Validation NOTCKD 0 150
CKD 245 5
Use Training Set
NOTCKD 0 150
SMo CKD 241 9
10-fold Cross - Validation
NOTCKD 0 150
CKD 240 10
Use Training Set
Ibk NOTCKD 0 150
CKD 233 17
10-fold Cross - Validation
NOTCKD 0 150
CKD 250 0
Use Training Set
NOTCKD 2 148
148 CKD 249 1
10-fold Cross - Validation
NOTCKD 3 147

Five machine learning classification methods are used in the Chronic Kidney Disease database. Table 4 shows
the working time spent on modeling and testing on the yield of thesmethods.

TABLE 4:Creating a Data Model on the Chronic Kidney Disease Data Set According to
Five Machine Learning Classification Methods and Application Time on the Data Set.

Relation: Chronic_Kidney_Disease / Instances: 400 / Attributes: 25 / ckd: %62 notckd:%38

Classification Test Options Time taken to|Time taken to test model on training
p . . .
Method build model: data: (Evaluation on training set )
Naive Bayes | Use Training Set 0.01 sn 0,07 sn
(NB) 10-fold Cross - Validation | 0,01 sn
Random Use Training Set 0.04sn 0.01 sn
Forest (RF) | 10-fold Cross - Validation | 0.01sn
SMO Use Training Set 0.08sn 0.03sn
10-fold Cross - Validation 0.03sn
Ibk Use Training Set Osn 0.15sn

10-fold Cross - Validation Osn

J48 Use Training Set 0,19sn 0
10-fold Cross - Validation | 0.02sn

Table 5 shows the statistical information according to the classification mbod of five machine learning
algorithms on the Chronic Kidney Disease dataset.
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TABLE 5: Statistical Information on Chronic Kidney Disease Data Set According to
Five Machine Learning Classification Methods

Relation: Chronic Kidney Disease / Instances: 400 / Attributes: 25 ckd: %62 notckd: %38
Root .
Classification . Corrt?ctly Kappa Mean mean Relative Root relative
Test Options Classified + . | absolute absolute
Method I statistic squared squared error
nstances error error
error
Naive Bayes | Use Training Set 379|94.759% |0.8911 |0.0498 |02108 |10,6129% |43,5459%
(NB) 10-fold * Cross - | 3001 950, 0,8961 |0,0479 |02046 |10,2125% |42,2526%
Validation
Use Training Set | 400 | 100% 1 0.0182 | 0.0371 |3,8734% |7.6558%
Random
Forest (RF) | 10-fold Cross -| 400 100% 1 0,0414 | 00844 |8,8189% |17,4439%
Validation
Use Training Set | 395|9875% |09735 |0,0125 |01118 |26658% |23,0940%
SMO ; 3
10-fold  Cross - .51 97750, |009526 |0,0225 |015 4,7982% | 30,9838%
Validation
Use Training Set | 390| 97,50% | 09474 |00274 |0,1577 |58355% |32,5825%
Ibk - -
10-fold Cross -| 3531 gg0 09183 | 0,045 0,2056 |9,6024% |424692%
Validation
Use TrainingSet | 398|99.50% |09893 |0,0196 | 00632 |4,1836% |13,0453%
48
10-fold Cross -|39¢ | 999 0,9786 |0,0225 |0,0807 |4,7995% | 16,6603%
Validation

Table 6 shows the accuracy data on thehronic Kidney Disease and Blog Authors Mood data set according to
the five machine learning classification method.
TABLE6:! AAOOAAU $AOA 11 #EOITEA +EAT AU $SEOCAAOA A
by Five Machine Learning Classification Methods

Classification - Data set
Method Test Options Chronic_Kidney_Disease Blog Writers Mood Data Set
(400 Samples) (157 Samples)
Naive Bayes Use Training Set 379 94.75% 149 94.75%
(NB) 10-fold Cross - Validation 380 95% 69 44%
Random Forest | Use Training Set 400 100% 157 100%
(RF) 10-fold Cross - Validation 400 100% 63 40,1274%
SMO Use Training Set 395 98,75% 157 100,00%
10-fold Cross - Validation 391 97,75% 89 56,68%
Use Training Set 390 97,50% 157 100,00%
Ibk
10-fold Cross - Validation 383 96% 50 31,847%
Use Training Set 398 99,50% 147 93,63%
J48
10-fold Cross - Validation 396 999%, 75 47, 77%
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5 Discussion

As a result of the study, Machine Learning methods
were tested on Biomedical data. In the experiment
carried out, the training and test results of the
system was measured by using training set and
cross verification. For cross validation, k = 10 is
taken.

In the study carried out, the RF algorithm
performed the classification with a higher accuracy
than other machine learning algorithms.

The use training set or 16fold cross validation did
not affect the performance of the RF algorithm
compared to other machine learning methods. RF
showed the highest success rate in all methods.

In our study, a new method was not advised in
addition to the methods in the literature, and the
performance of machine learning methods was
measured on the dataset. Although a new method is
not recommended as a result of the work carried
out, it has formed a basis for similar studies to be
carried out thereafter and provides data to enable
us to make comparisons for the machine &ning
algorithm used.

The high success of the RF algorithm in the last
study performed will be our main point in future
studies.
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ProeY°netim Yazél éemlarénén Karkeéel akteér
Cihan KEMENTF12" OEAO $/ X!

1. AOI AOA -TEOAOOCEOAOER &AT "EIEI 1T AOE %l OO
21 1 OgT AAh -TEOAOOEOAOGER - AOI AE 9i EDAEAIEDDIOM "&£ XA
3. AOI AOA -TEOAOOEOAOERh 4AETTITEE &AEi T OAOERh " E
vUAO
AAETTTITEETIET CAIEREI EUIA AEOI EEOA DPOi EAI AOET AAEA
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Comparison of Project Management Software

Abstract

With the development of technology, the management of the projects becomes maifficult because the
projects are more complex and larger teams are needed. The use of project management software becomes
mandatory for project managers, making it easier for project managers to follow up the project and
providing advantages for the progct in collaboration with each other, providing communication, tracking
problems, and management of the budget. In order to select the project management software, the software
used in the literature and the top ten software determined according to the famceonline user rating and
SmartScore criteria were selected. In this study, software project management tools were compared by
means of the 20 criteria determined by making use of the literature review and research studies on the
subject. This comparisorwill provide more accurate decisions by showing the strengths and weaknesses of
the vehicles, especially in the selection of vehicles of project managers and team leaders. Project Analysis /
Reporting, Collaboration, Task Management, Resource Managemetimd tracking, Forecasting, Risk
Analysis, Change Management, Document Management, Process Development Method, Portfolio
Management, Communication tools, Access Control, Quality Method, Web Based System, Open Source /
Licensed Product, Problem tracking, Felformation, Trial Version Usage and Restricted Version

Information were evaluated by considering a total of 20 criteria.

Keywords : Project Management, Project Management Software Tools, PMST
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Abstract

E-commerce web sites enablédusinesses to utilize recommendations that help to increase crossales by
providing relevant products. The traditional Market Basket Analysis relies on finding products often
purchased together in prior basket data. In such cases, selecting the most apmiate offer requires
evaluation of association rules through various strategies for rule selection. With an emphasis on the recency
of transactions, this study presents a slight modification in the Apriori algorithm, which is widely used in
association rde discovery. Weighted rule mining techniques help to prioritize transactions regarding
attributes, including the recency, customer, or purchase total. Our study demonstrates a case study where the
itemset support calculation with a weighted approach favas more recent transactions. The findings indicate
notable decreases in completion time, while prioritizing more recent transactions with the aim to obtain time
sensitive and potentially more useful recommendations.

Keywords: Weighted Association Rule Minin Frequent Itemset Mining, Market Basket Analysis

Introduction

Association Rule Mining is among the unsupervised
learning techniques in data mining [1] that analyze
transactional data and extracts useful patterns
about how items come together. The technique has
been applied in various problems, where its name is
BOAA Al 1 C
"AOEAO !'1T Al UOEOS
The Apriori algorithm by Agrawal et al [2] has been
introduced with an emphasis on its ability to scale
on large datasets and the ease of use for intuitive
outputs. For more than two decades, the
conventional algorithm for itemset discovery has
received intenseattention. However, the algorithm
discards the count of items, and such exclusion was
noted as a limitation for the use of extracted
information on some domains where numeric
attributes in rules might signify important
conclusions. In this manner, the redation of item
co-occurrences into a binary relation was
underlined as a constraint by various researchers.
The Apriori algorithm has been extended by various
studies to adapt to different constraints or
assumptions. Among such modifications, some
methods propose adding weights that prioritize
items, transactions, or even both. These kinds of
studies often examine transaction and item

* inanc.kabasakal@gmail.com
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relationships using numerical variables and are
often described as weighted rule mining techniques.
This study attempts to present a case study by
utilizing a slightly modified version of the algorithm
to discover frequent purchase patterns by analyzing
recency-based weighted transactions. For this
purpose, monthly orders were prioritized based o3 A0
their recency. In this manner,our study handles
basket data as a temporal dataset where purchase
date corresponds to the temporal attribute.

Our approach was tested on a dataset obtained from
an eretailer (adepo.com), which had been one of
OEA 1T AAAET C TTTETA CheAAOI
basket data analyzed consists of 3163 purchase
records in 340 categories, ordered in November
2013. Recencybased weighting was held by
applying a modification on the calculation of
item/itemset support on the first phase of the
original Apriori algorithm. For this purpose, the
source code was edited in the RuleGenerator
software, which consists of an Apriori
implementation along with a graphical user
interface. The software was previously introduced
in [3] to discover brand-wise and categorywise
association rules. A series of tests were held in
which slightly different coefficients have been used
to adjust the effect of recency.
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Our findings present a comparison of the total
counts of itemsets and rules obtained. Our results
suggest that analyzingbasket data by assigning
recency-based transaction  weights  might
considerably shorten completion time while
reducing the count of rules in our test data.

Association Rule Mining

In data mining, association rule mining techniques
discover patterns that frequently occur together in
data. Among the rule mining algorithms, the Apriori
algorithm [2] efficiently discovers frequent
itemsets, and generates association rules of the
form XA Y, which represent ceoccurrence of items
in datasets.

The technique involves two phases, including
frequent itemset mining and rule generation [4:98].
The first phase relies on finding the count of
occurrences for items, filtering items that occur
below a threshold, and generating itemsets
iteratively. Subsequently, itemsets are deomposed
into consequent and antecedents to populate rules;
and those rules that satisfy a confidence threshold
are assumed potentially interesting. The rules are
then evaluated by several measures [5] and
explored for problem-specific purposes.

As noted in the first phase, the items are directly
counted in conventional frequent pattern mining.
The underlying idea in counting was attributed to
the assumption of equal importance in transactions

[6].

Weighted Rule Mining

Many practices of association rule mining
necessitate assigning different weights on items or
transactions. As an example, association rule
mining is often used for market basket analysis,
where the significance of customers differs.
Accordingly, such differences might be brought into
attention by weighting transactions [7]. More
generally, such practice in market basket analysis is
I AAAGETTAITT U AgGPOAOOAA
notion, which corresponds to mining rules
regarding both item prices and counts purchased
[8].

In one of the earlier studies, Ramkumar et a[9]
discussed several approaches in weighted rule
mining. The authors suggested that counting the
transactions, which include the item(s), is sufficient
for the calculation of the support measure in an
unweighted configuration. By this means, weighting
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transactions is usually simpler than weighting items
[9].

Another motive to weight transactions depends on
the effect of time. Weighted frequenitemset
mining algorithms can find time-sensitive results if
transactions are weaghted appropriately [10]. Gan
et al [11] noted that taking the recency of data is
crucial to properly measure the interestingness of
patterns in databases where observations in data
are sensitive to time. Moreover, the authors
explained such necessity bynentioning the market
basket data and noted that the recency of
transactions should be considered to extract uo-
date patterns rather than outof-date results. As a
further notice on market basket analysis, Lin et al
[12] noticed the importance of receng from a
decisionri AEAOOS6 DAOODPAAOEOA
occasionally demonstrate shopping patterns that
vary over time, and identification of such patterns
in more recent data is crucial for decisiormakers.
With such justification, both studies [11] [12] have
proposed customized techniques that take recency
of transactions into account during frequent
itemset mining.

Weighting transactions is still relevant considering
the effect of prices on purchase decisions.
Regarding the prices set for the produd, prior
purchase records might be described as
nonstationary time series because of the typical
increases in the price level due to inflation [4:465].
From this perspective, it might be argued that the
importance of out-of-date transactions should be
reduced in market basket analysis due to the
increasing probability of price changes over time. In
addition to the previous reasons, Ramkumar et al
[9] noted that contextual factors such as the profit
or the significance of the customer might justify the
application of association rule mining with
transaction weights.

ltem-based weighting is another approach in
weighted association rule mining. Sun and Bai [6]
introduced an alternative rule mining technique.
where items are weighted according to the lin
structure across transactions and items. The motive
in that approach was described as items of high
importance are included in many transactions, and
transactions with high importance involve items
with high importance. Furthermore, Vo et al[13]
proposed alternative methods for frequent
weighted itemset mining, where items have
weights, and transactions are weighted as the

>\
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average weight of items included. Another study
that develops an extended rule mining technique
with weighted items was proposed by Wang etla
[14]. The weighting approach was described using a
market basket analysis scenario, where purchased
volumes correspond to weights. Moreover, the
study also explores the range of volumes and
ET Al OAAO A 11 OAI
appropriate interval that results in higher
confidence scores achieved in the extracted rules.
Sun [15] proposed a modification of the classical
Apriori algorithm by implementing weights for
items and transactions, which results in
accomplishing improved execution time while
reducing memory requirements in comparison with
the original algorithm. Specifically, the idea in the
proposed method was replacing the binary
relations among transactions and items with a
weight matrix. The calculation of weights
incorporates a straegy which slightly increases the
supports calculated for rare items and works the
other way for frequent items. The authors argued
this capability due to its potential use in extracting
valuable but rare findings.

Methodology

As in many weighted rule miring techniques, our
study involves assigning weights into transactions.
As noted in the prior section, the inclusion of
recency is possible by assigning weights into
transactions. In this way, more recent transactions
are given higher importance, while themportance
of older transactions degrades in proportion to the
recency factor.

In contrast with several approaches in weighted
rule mining, our solution includes minimal
modification in the original Apriori algorithm. The
only change was made within the ppcedure for the
calculation of support for items and itemsets.
Rather than counting the total count of transactions
that involve an item or itemset, our update relies on
simply adding the weights of such transactions.
However, this step relies on adjustig appropriate
weights for transactions beforehand.

The process needs to be detailed for the basket data
in our case study. A recencypased transaction
weighting of basket data results in higher
prioritizing of more recent purchase decisions.
Moreover, older purchase records that might still
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have relevance are accounted for, despite their
weaker priority.

Each transaction was assigned weights to apply the
recency effect on transactional data. In fact, weights
solely depend on the date, and the weight forhe
present date is initialized as 1 in the first step. Next,
prior periods are weighted with a recursive

OA AT OE Capproach by multiplication with a periodic rate. ByO E A

this means, our approach is analogous to net
present value calculation in finance, where the
interest rate is used to adjust cash flows occurring

at different times. Accordingly, it was assumed that

prior transactions lose their significance by a rate

each period; thus, a coefficient, nameNOOA OA |
AEIl E1 E GHdfifkd. 06

Using the rate of diminishrent, the weights for
transactions are calculated as in the following:

, Adp ADKET ET E OE iwhdredd<r<1
, MOFE OOAT OAAOQET 1
, Aog O A AZEGIOCADEAD A

)
)
®)

24 47 OMAWBEQGAO (4)
Accordingly,
x4 p O (5)

Unsurprisingly, setting r=0 would result in identical
support scores with the Apriori algorithm. The
difference was in support calculation that takes
summarization of transaction weights, instead of
transaction counts.

Letting r as the rate of diminishmen and assuming
t for today, the weights for transactions will be
calculated as in the following:

Table 1. Comparison of Iterations
Day Weights for transactions

t 1
t-1 (1-r)
t-2 (1-r)2
t-3 (1-r)3
t-4 (1-n4
t-5 (1-n)s

A major benefit of weighted rule mining was
reported in previous studies was the significant
reduction in the count of association rules and
frequent patterns. This is promising in order to
examine purchase behaviors by reducing
uninteresting rules. Moreower, weighted rule
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mining is reported to improve performance in
terms of the time required for analysis. For such
reason, the application of the weighted rule mining
technique might help to try analyses using lower
support thresholds on the same duration.

Findings

Our dataset involves the same dataset in [3]
obtained from an eretailer. The basket data
consists of monthly purchase transactions recorded
in November 2013. Therefore, it should be noted
that a dataset captured in a more extended period
would have been more useful for recencpased
transaction weighting, and the onemonth period of
purchases is a major limitation for our study.

This section presents several tests that have been
conducted where the recency effect is increased by
incrementing the rate of diminishment. In each test,
rule extraction from the basket data was held using
the parameters below:

- Support: 2%

- Confidence: 25%
The durations, count of itemsets, and rules
extracted with our approach incorporate

differences from the original Apriori algorithm.
After each execution, the count of itemsets and rules
were noted. Accordingly, a comparison of the
results obtained in consecutive tests was presented
in Table 2.

Table 2. Comparison of Iterations

Rate of ltemset Rule  Duration
Diminishment Count  Count (Sec)
(%)
0 919 1070 115.64
1 651 708 78.82
2 503 534 47.09
3 371 407 37.30
4 268 291 22.81
5 206 204 17.62
6 167 160 14.55
7 126 112 10.55
8 101 89 9.44
9 86 64 8.70
10 72 55 8.15

The findings in Table 2 demonstrate a decrease in
itemset and rule counts. The underlying factor in
this decrease might be attributed to the reduced
weights of less recent transactions. In this way, old
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purchase records will be given less importance over
time.

Another noticeable finding is the gradual decrease
in completion time as the rate increases from 0% to
10%. The 10% reduction in periodic weights might
be excessively high, especially for our case where
each period corresponds to a day. Nevertheless, the
improvement from 0% to 2% still demonstrates a
59.27% improvement in execution time. As a
further note, tests for rule mining were conducted
using the RuleGeneratorsoftware on a moderate
laptop with an Intel i5 CPU (8265u).

The decrease in the total rulesind itemsets was depicted
in Figure 1.

Itemset Rule Cour

Figure 1. Count of rules and itemsets obtained with tests
with rates of diminishment in [0, 10].

As demonstrated in the figure, increasing the rate of
diminishment leads to a decrease in total rules and
itemsets. However, the slope of the curve signals
slightly lower rates of decrease in every increase.
Moreover, support calculation with leveraging the
rate of diminishment also decreases total execution
times. Figure 2 demonstrates the completion times
in tests where the rate of diminishment was
gradually increased from 0% to 10%.

140.00
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100.00
80.00
60.00
40.00
20.00
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Figure 2. The durations (sec.) obtained in tests

Although the decrease in total completion times
ITTEO DPOIi i EOEICh OEA

OADOOAOQET 1T T E OA ilofpAstied ThOJaIC A (techniques.

in Figure 3 does not imply a consistent decline, as in
the previous figure. Nevertheless, the total
execution times still greatly benefit from weighting
transactions by recency.

0.16
0.14
0.12
01 \/x’\/
0.08
0.06
0.04
0.02

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

@ Duration/ltemsets Duration/Rules

Figure 3. Durations (sec.) / rule count

In prior research, Wang et al[14] reported an
increase in the rule confidence scores upon the
application of weighted rule mining. The study
differs with an item-based weighting approach and
the density measure that was included to assess
itemsets. For this reason, tBre is no reason to
expect an improvement in our approach regarding
the interestingness of rules in terms of confidence
measure. Even so, the average confidences obtained
in our tests are demonstrated in Figure 4. According
to our test results, the averageconfidence scores
vary within the range of 43.11%46.75%.

0 2 4 6 8 10 12

Figure 4. Averages of rule confidences obtained in tests
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Conclusion
Weighted frequent itemset mining methods are

O A specialized forms of frequent pattern mining A

Such techniques might tier
differentiate items or transactions relevant, or even
both.

Using weighted itemset mining might help to
extract useful results in market basket analysis by
providing the opportunity to assign weights on
data. The weights have been adjusted regardirte
volume and price of products or recency of
transactions in prior studies. Variations of the
Apriori algorithm have been proposed with the
inclusion of weights or weight matrices.

Our study follows prior research on weighting
transactions to differentiate purchase records by
recency. Moreover, our approach depends on using
a coefficient, namely the rate of diminishment,
which devaluates transactions within the support
calculation procedure. Our case study on monthly
basket data demonstrates significantly reduced
counts in both rules and itemsets being discovered.
Additionally, modification in the algorithm was
possible due to the existence of RuleGenerator
software, which had been introduced by the author
in prior studies.

As demonstrated in our case stdy, recencybased
weighting in rule mining offers several benefits. The
most significant one is the decrease in overall
duration for analysis. Our study attempts to
demonstrate the benefits with a minor revision in
the support-calculation step of the orighal
algorithm. Moreover, the same principle might be
applied to the FRGrowth algorithm, which also
incorporates a supportcalculation step similar to
the Apriori algorithm. Furthermore, it might be
argued that the proposed approach might facilitate
market basket analysis by allowing quicker tests on
datasets that span purchase records in more
extensive periods.
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2AT AT 1T &1 OAOGO UET OAT ETET Al EUE Oi1 OAO OAOAEgE CEU
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Predicting Student Achievement with Machine Learning Methods In Transition
From Secondery To High School Exams In Bilecik Provi nce

Abstract

A good teaching process is directly proportional to the needs of students. In this sense, estimating students'
academic success is also important for educational institutions. In recent years, as in many fields in our
country, an increase in sudent achievements has been observed with the implementation of different projects
in the field of education. Especially considering the increasing success in Turkish, Mathematics and Science
courses, in order to maintain and improve the quality of educatn, important data and information belonging

to students should be collected regularly and the results obtained by using multlass machine learning
methods should be evaluated by school administrations. In this study, a {@fuestion questionnaire with
various demographic, social / emotional, and closeénded questions, which are the variables expected to
affect student performance, was applied to students studying in the 9th grade and 8th grade in 4 high schools
that received students with an exam scoreni 2019. Achievement estimation has been made by combining
student academic information based on paper pages and data obtained from the survey results and by creating
a model with multi-class machine learning methods. First of all, by applying the featureteaction method, a
subset of our initial attributes giving the best information was obtained. By comparing mukclass machine
learning models created with these filtered attributes, it was observed that Random Forest method gave the
best result.

Keywords: Educational data mining, multiclass machine learning, decision trees algorithms, feature selection,
classification, prediction
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A Novel CNN Model for Landmine Detection in Ground Penetrating Radar Images
EEAO 'y - AE9 ADO $d+- %.
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Abstract

The presence of buried landmines and improvised explosive devices isarious threat in many areas around

the world especially for armies. Despite the fact that various techniques have been proposed and improved in
the literature to detect and classify buried objects, automatic and easy to use systems providing high accuracy
performance are still under research. Convolutional Neural Networks (CNNs) have recently shown
outstanding performance on image classification and object detection tasks. The availability of large amount
of data and improvement in hardware technology haaccelerated the research in CNN, and in the recent times
deep CNN architectures have been introduced. Moreover, CNNs are also used for the detection of buried
objects with the help of ground penetrating radar (GPR). GPR is one of the most studied modadifier buried
threat detection. A GPR sends short pulses in time domain to detect buried objects by recording the reflected
signal. GPR traces acquired at different positions in space are combined together to form B scan images. The
presence of an object ppduces hyperbolic fluctiations in B scan images that depend on the shapes and depth
of the sensed object and on the propertiesf the medium. The data used istudy wascollected using a vehicle
mounted GPR system. The experimental data set comprised of686positive and 8596 negative GPR images.
This paper proposes a noveCNN architecture for the detection of buried threats in GPR dafBhe classification

has been carried outwith 5 fold cross validation and 10 fold cross validatiorby means of the proposd CNN
and it has beerrecorded 98 percent overall accuracy in average.

Keywords: CNN,GPR, Mine Btection, image recognition Buried Object Detection

Yere N¢gfuz Eden Radar Gere¢ent ¢l erinde Ma

vUAO
"Eii11 EAOA 1 AUgil AOglal OA Al UADPaig DPAOI AUgAgl AO:
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é

Introduction antipersonnel mines (also called improvised
mines), cluster munition remnants, and other ERW
pose a serious and ongoing threat taivilians and
armies. The figures of casualties due to landmines

Landmines and explosive remnants of war (ERW)
including improvised types that act as

* Corresponding author e-mail : 0zsoy.nihat@gmail.com
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are not precisely known but in 2018 6,897 people
were killed or injured by mines/ERW? 3,059
people were killed, 3,837 people were injured, and
for one casualty the survival status was unknown
[1]. Therefore, detection of landmines and
improvised explosive devices (IED) are very
important for armies and countries. Ground
Penetreating Radar (GPR) is one of the most well
studied and successful modalities for buried threat
detection [2]. GPR is a onintrusive and
nondestructive sensing modality, which has been
used in many civilian and military applications,
including mine detection [3]. For the detection of
landmines and IEDs, the GPR system transmits
electromagnetic waves to sense electrical
inhomogeneities exhibited by the buried targets. In
addition to the target reflections, radar signals
returning from the ground surface and subsurface
soil layering are also received by the antenna array
[4]. Signal processing and image reconstruction
techniques have been widely used to enhance the
definition of target objects in GPR data [5]. On the
other hand, it requires highly trained expert people
to interpret GPR data since empirical judgments are
needed to recognize underground objects in the
GPR data, with involves a lot of experimental
noises and environmental complexities [6]. In
addition, scanning manually entire of GPR data by
the naked with an analyst is timeconsuming and
difficult. Therefore, fast and accurate automatic GPR
data interpretation techniques are developed. In
Fig. 1, that is shown detection steps of buried
objects [7].

) anomaly detection @
transmitter from GPR images -

¢ @ .

‘/ receiver CNN e

— ~)

ol >

= v

feature extraction @

|

classification

Decision

Figure 1. Buried objects detection steps [7]

The buried objects can be pinpointed by detecting a
hyperbola or an inverted Ushape (hereafter
hyperbola) in a GPR Bcan image, that is, the key of
GPR data interpretation for detecting underground
objects. Thus, many studies have executed for
automatic hyperbola detection [8]. Despite the fact

searching landmines

non-target
(stones etc.)
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that various techniques have been proposed in the
literature to detect and classify buried objects,
automatic and easy to use systems providing high
accuracy performance are still under research. For
this purpose, some models have been proposed.
These are; mixture of hidden Markov models [9],
new object detection algorithms, Adapting boosting
algorithms [10, 11, 12], analyses of GPR images by
making use of Hough transform [13]. However in
recent years, due to the apid development of deep
learning methods, in particular Convolutional
Neural Networks (CNNs), new solutions on image
classification and object detection tasks have been
provided. The availability of large amount of data
and improvement in hardware technobgy has
accelerated the research in deep learning and in the
recent times many deep CNN architectures have
been reported. In this paper, we take into
consideration the  development of CNN
architectures for the detection of buried threats by
using GPR data.To that end, a novel CNN
architecture is proposed for landmine detection by
utilizing the analysis of GPR Bcans (i.e., 2D images
of vertical underground slices) and comparing it
with different CNN architectures.

The organization of paper is given as falws;

in the second section, the details of some
background information are explained. Then in the
third section, the proposed model is presented. In
the last part, experimental results are given.

Background Information

GPR Data Acquisition

For a given smtial position above the ground, a GPR
transmit antenna emits an electromagnetic pulse
(wave) into the ground which is reflected back from
the buried objects to the receiver antenna. This
single waveform recorded by the GPR with
antennas at a given fixed psition is referred as A
scan. The structure of an Acan is strongly affected
by the medium through which the radiation
propagates signals. If the medium contains regions
with different dielectric constants, the Ascan will
exhibit complex reflections atthe region interfaces.
Signals generated at different positions of the radar
are combined to form 2dimensional B-scan images.
Shortly, a Bscan is an image representing a vertical
slice of the ground in which pixel intensities
represent the amplitude of he received signal.
Therefore, comparing to A scans, Bscans provide
more effective means for Vvisualizing and
characterizing subsurface environments. Two
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different patterns can be observed in a Bcan the
firstis hyperbola signatures which are shown in k.

2 that derive from the reflection of the
electromagnetic signal on small buried targets, and
the second is linear segment due to the stationary
situation of impedance between soil layers is shown
in Fig. 3 [7,14,15].

Figure 2. Hyperbola signatures

Figure 3. Linear segments

Convolutional Neural Networks

A CNN is a deep learning architecture, which is
designed to classify to the 2D images. The
architecture consists of a number of convolutional
layers fused with a subsampling process, pooling
layers, flatten layers andhen followed by a number
of fully connected layers as observed in a muki
layer Perceptron (MLP) structure.

Many of these operations depend on a number of
numeric parameters that can be tuned based on
experience, so that the modl is able to classify

complex buried images. This is done by the output
of the last layer of the network called as softmax.
CNN weights (e.g., the values of the filters in the
convolutional layers, etc.) are tuned so that the CNN
learns how to automaticdly classify images.

In order to train the CNN model for a particular
image classification task, it is first needed to design
the CNN architecture and then some parameters of
the designed architecture, such as number of layers,
number of filters, activation functions etc., should
be optimized [14].

Proposed Model

The goal of the proposed system in CNN
architecture, which is shown in Fig. 4, to detect
whether a Bscan obtained through GPR
acquisitions contains traces or hyperboles for the
detection of landmines.
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If there is an embedded object, it usually appears as
hyperbolic traces. If there is only a layer of sail, as
the image contains linear traces, mostly.

Convolution block

o

y
P
~
-Conv 2 D fitter, kemel Conv 2 D filter, kernel
ize (16,3,3) [size (32,3,3)
I:D -MaxPool 20 MaxPool 2D
. +-Droput(0.25) Droput(0.25)
AutoEncoder
1 Dense (activation= relu} run i‘;cg?“m
e [ |Dropout (05) <::|
Optimizer
n -Dense (activation= Fatten
Predicted landmine pofhnax)
or nantarget

b )
T

Fully connected block

Figure 4. The proposed CNN architecture

The proposed CNN structure showed in Fig. 4 has
two convolutional layers, two max pooling layers
and, three ReLu layers. Additionally, in order to
avoid from overfitting, two dropout operations,
each of which have rates of 0.25 and 0.5 are added.

Since, the size of most of the GPR images in the
dataset are48x48, CNN input is built to match this
size. Other images which have sizes of 50x50 and
51x51 are also cropped to fit this input size.

The fully connected block consists of two layers, a
convolutional layer followed by a softmax layer. All
network has been trained using Adam optimizer
until a decrease in validation loss up to 5 iterations
[16]. After this point, the training stops.

Experimental Results

In this section, a number of experiments have been
conducted by utilizing the proposed CNN model.
Expeimental data set used in experiments

comprised of 8664 positive and 8596 negative GPR
images. To evaluate the classification performance,
metrics such as accuracy, precision, recall,- f
measure are used. The results of classification are
obtained by k-fold cross validation. The k is selected
5 and 10, and classification results are shown in
tables below, respectively. As shown in Table 1; the
average accuracy of our proposed model is 0.980
and in Table 2, the average accuracy of our
proposed model is 0.984This score is compatible

with precision recall f-measure score. Hence, our
proposed model gives remarkable and successful
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results. When the results in Table 1 and Table 2 are
compared, no considerable difference is observed in
terms of average accuracy péormance.

Table 1.Classification performance with 5fold validation

Kth  Accuracy Precision Recall F Train

fold Measure Time (s)
1 0.978 0.984 0.972 0.978 206.442
2 0.982 0.986 0.977 0.981  203.488
3 0.979 0.988 0.970 0.979 203.07
4 0.982 0.990 0.974 0.982  203.567
5 0.982 0.989 0.975 0.982 207.019

Avg.  0.980 0.987 0.973 0.980 204.717

Table 2. Classification performance with 10fold

validation
Kth  Accuracy Precision Recall = Train
fold Measure Time (s)
1 0.982 0.992 0.970 0.981  193.680
2 0.984 0.987 0.979 0.983  193.293
3 0.984 0.992 0.975 0.984  195.979
4 0.986 0.987 0.986 0.986  200.093
5 0.986 0.987 0.984 0.985 199.218
6 0.982 0.985 0.978 0.982 201.803
7 0.986 0.992 0.979 0.986 202.745
8 0.983 0.989 0.977 0.983  206.745
9 0.990 0.990 0.989 0.990 207.986
10 0.986 0.991 0.980 0.986 214,51
Avg. 0.984 0.989 0.979 0.984 201.605
Conclusion

In conclusion, this study addressed a landmine
detection problem by proposing a CNN model for
the buried objects dataset. It is observedrom the
experimental results that the average detection
performance is above %97 in terms of accuracy. In
addition, the proposed model has simple
architecture when compared to the other
pretrained CNN models such as VGI®, which
makes it require less menory and train faster. For
future works, the proposed CNN model is planned
to be tested with other.
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ET AEOCAI AE Ai AAgUi A &Ah 1E OAETTI1ITEEE OAOAOagi 1l AOI
OAOPEO OEOOAI 1 AOEAEO8 40AZEE EHRAOAOE OAOPEOET AAEE
CEOIi AEA OAUA OAIl qUAI Al AOal al ETIiTA CABAOAE EAUAI A
EOGI T AT T AUAT Oi 0i Ai1 A0 AAUa OOAEEE OAAAI Al AOal gl A
OAAAI Al AOg CEOI AUAAT CAT T AECAAEREBRAR OD A@ ODIA it IE D
ERAOAGE OA vuvnnnndAAT AAUI A OAOGEI EeAOAT ' AOi Al 40,
OOAZEZEE EHhRhAOAOGE OAlT gl A OEOOAI E AgEOEI I EROEO8 KAI ghi
(kAOh OEOh AUAgl1agE OA EAOAT 1 agEqQq OOAZLZEE EhRAOAOE Al
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RealTime Traffic Sign Recognition and Warning System With Raspberry Pi

Abstract

There are many factors that drivers should pay attention to while traveling. One of them is traffic signs.
Unfortunately, the attention given to traffic signs decreases on long journeys. This causes many accidents. As
a result of many of the traffic accidats, the drivers stated that they could not follow the traffic signs and that
the accident happened. At this point, a system requirement has emerged that can recognize real time traffic
signs to assist drivers. In order to minimize drivefrelated accidents vehicles are made with various
technological designs. One of these is traffic sign detection systems. The purpose of the traffic sign detection
is to prevent the drivers from not seeing or recognizing traffic signs due to distraction and to minimize
accidents. Drivers who do not drive for a long time ignore the signs they do not know while driving, since they
forget the meaning of some traffic signs. This causes danger in traffic. In this study, traffic sign recognition
system was trained by using Germarfraffic Sign Recognition Benchmark Data Set containing 42 different
traffic signs and more than 50000 images. In the study, by processing raahe images, traffic signs are
detected in many weather conditions (snow, fog, bright and dark) and the driver isformed about the traffic
sign. OpenCV, an open source library, is used in this study with Raspberry Pi 4. Therefore, its cost is less and
faster.

Keywords: Image Processing, OpenCV, Raspberry Pi, Traffic Sign
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A Mobile Application for Remote Control of Physiotherapy Treatment Process
Abstract

In recent years, rapid developments and rising popularity of mobile technologies have enabled possibilities to
use mentioned technologies in fields other than entertainment and communication. Especially during these
last few years, as part of the internetf things, various applications on diagnosis, treatment, tracking and
management of the treatment process in the health sector are being developed by using smartphones and
related devices. The aim of this study is to facilitate the tracking and managemaitthe treatment process in
OEA DEUOEIT OEAOADPU £EAT A AT A O AAOGAIT T B A O11O0ETIT
treatment process by visualizing the gathered and processed data in a comprehensible way. The study is using
the data cdlected from motion sensors which can even be found in lo\end smartphones today. The objective

is to ensure that the patients are performing the home treatment practices in a more effective way, without
the need of an additional specialized device and facilitate the management and tracking of physiotherapy
DOl AROOAOG OEA OEA OUOOAI xEEAE AAT AA OAiT OGAT U |
accessibility, accuracy and frequency are dependent on the hardware used. To address and reduce any
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difference in data that may occur due to hardware variance, a comparative approach based on data models
was implemented aiming to increase the accessibility and applicability of the study. Accelerometer, gyroscope,
orientation sensor and related motion and dentation measuring sensors are being used in this study. Related
OA1T 01 006 AAI EAOAOETT AT A AAAOOAAU AAOGAOI ET AOGETT A
parameters are taken into consideration within assumptions. Devices used for the studyre limited to
smartphones running Android OS Lollipop (v5) (API Level 21) and the versions above. The aim of the study is

to provide feedback to the physiotherapist and to the patient by measuring the accuracy of the exercise by the
evaluation of the databy processing with predetermined algorithms, as a result of processing the momentarily
collected data at a nearreal time level, by using previously produced models according to appropriate
criterion.

Keywords: Physiotherapy, Medical Application, Smartpone Application, NearReal Time Data Processing, Remote
reatment
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Remote Medical and Health Sciences Education in Physiology Field with Augmented
Reality and Interactive Interaction Supported Mobile Application

Abstract

The existence of interactive learning environments is impodnt as much as theoretical content in Medicine
and Health Sciences education. Augmented reality technology that has been used in entertainment and
advertising fields and the ability of interactive interaction provided by mobile technology, easy to reachrfo
everyone with consumerlevel mobile devices. This study aims to provide remote education tool that is
enhanced with augmented reality and interactive interactions for Medical andHealth Science Education
Physiology Field on the mobile platform, by using wbile devices along with augmented reality, data, data
processing methods. Alongside this, it is aimed that with the help of said technologies and methods, the goal
is going beyond traditional education methods in this field and achieve a more effectivadaefficient

education process. Despite the approach may be applied to a wide range of topics of education, in this study
it is limited with the scope of physiology field educatioarelated topics. Thus, the tools of this study going to
provide limited such as Computed Tomography (CT) Scan and Functional Magnetic Resonance
Imaging(fMRI) simulations, augmented reality supported anatomical muscle visuals projections, interactive
3D visualizations of various of organs and a module that provides hologram projéamh of said visualizations.
Education materials such as articles, text, or tests related to established modules and tools are also are
provided within the application. Technically, the study limits the platform of application with Android OS.

16T £ S (iI-Rasta afired: ismail.bozkuf@gmail.com
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The study ains to provide an enhanced and innovative remote education approach, by using stated methods,
technologies, and techniques in a predetermined limited scope field.

Keywords: Medicine Education, Remote Education, Augmented Reality, Image Processing, Mobilpliation
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Centroid -Based Categorization on Turkish Text Data
Abstract

In recent yearsthere have been dramaticallyjhuge developments in computer and internetechnologies.Most

of us are now able to access almost all types of written or visual datdowever, especially the increase in the
number of digital texts causes slow access to these dakarthermore, it obstructs access to accurate data. For
this reason the classification of text data has become essential. Thus, we can access the text data very quickly
and accurately. Text classification, which is one of the most basic tasks in Natural Language Processing, the
process of automatically assigning documenstto text classes according to its content. In classification
problems, first of all, the text data is divided into two parts as the training and test data set. After training the
classification methods with the training data set, the success of the systamdetermined with the test data

set. The text classification consists of four stages: preprocessing, feature extraction, training, and testing of the
system. In preprocessing, document cleaning is done, such as removing stop words from documents and
converting upper case letters to lower caseln the phase of feature extraction, each document is converted
into feature vectors consisting of the term frequencyinverse document frequency values. If necessary, the
dimensions of these vectors can be reduced tincrease the success and speed of the systdmthe training
phase, data mining methods are trained with these vectors. After the training stage, the class of the documents
in the test data set can be determined, and the success of the system can beutatied. In training and testing,

we have used the centroid methods aStandard CentroidBased Method, Drag?ush Method, Large Margin
Drag Push Method, Gravitational Modehnd we have compared with the methods akK-Nearest Neighbor,

* Corresponding author-eail : rasliyan@adu.edu.tr
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Naive Bayesand Supmrt Vector Machine The effectiveness of the systems has been tested wKhFold Cross
Validation, and the achievements of these methods have been computed on Turkish data sets according to
Accuracy and Fimeasure metrics.

Keywords: Text CategorizationCentroidBased Categorization, Support Vector Machine, Naive Bayd$NK
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EACADIRAIOA®E] | EROEOS AEOI AROEOET AOA R ADAEDADIOAI igk
TFGQ = OOEUAI gi 1i1 AEO Al Ei IFAT IA&ILIEAQHEOBAI L AR (ORI g 10 0 ATAKIOAT |
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001 61 AT OAOEI AO EOI 1 AT 311 gh0g08 4 EUA EUAI ET AARE
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A Research on the Change in Website User Behavior Based on Current
Developments

Abstract

Search engines play an important role in making websites visible to users. Thgatithms determined by each
search engine itself come into play in order to rank high in search engines. Generally, data such as the
originality of the content that creates the website, the originality of the photographs used, the opening time of
the website, the duration of the users' website, the number of pages visited by the users in a website come to
the fore. In addition to all these, commercially created websites try to attract more consumers to their
websites with their advertisement expenses. In oustudy, the data provided by Alexa company were used.
Examining the top 50 web sites in Turkey are taken into account as well. The data presented between
01.10.20197 01.01.2020and the data between20.03.2020-20.06.2020 were compared. The analyzes were
carried out in terms of the average time users spent on their website and the average number of pages they
visited within a website. As a result of the examinations, it was observed that the average duration of the users
and the number of pages they visitedncreased. The pandemic, which has been particularly effective in the
last 3 months, has increased the amount of time people spend on the internet, and it has revealed that internet
designers should pay more attention to creating usefriendly content.

Keywords: Data Science, Internet Tools, Consumer Behavior, Current Developments inténeet
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Introduction

Search engines play an important role in the
availability of any website that operates worldwide.
It is critical that the information provided by the
website meets the demander. Considering this
informatio n, search engine optimization (SEO) has
become a remarkable subject for all online content
servers. Internet sites aim to be on the first page of
their search engines by trying to do SEO [1]. Being
in the top rank in search engines will create an effect
on chaining and will attract more visitors to the
website. In addition to all these efforts, ensuring
that users who visit the website spend long periods
on the website requires a separate study. In this
context, the process is divided into two as preparing
the website for the visit and keeping the user on the
website during the visit.

Internet sites are changing, just like living beings.
Both the development of technology and the
increase in consumer expectations have forced
websites to change [2]. As thesaid developments
increased, customer expectations increased in
parallel. Thus, the intense competition environment
has affected the visits of the users to the websites.
Firms' efforts to rank high in search engines, using
internet tools intensively in advertising activities,
and making website advertisements from
traditional media tools have accelerated the
reaction times of consumerd3].

Our study analyzes the increase in the duration of
the users and the number of pages they visit on the
website depending on the increase in the time they
spend on the internet.

Literature Review

Researchers suggest website creators that an
website should be loaded in an average of 8 seconds
to be user friendly [4]. Otherwise, users who visit
the website may be able to leave the website before
the website is opened. This shows that the first step
for users to extend the time they spend on their
website is to open the website quickly and
accurately. In addition toall these, it is seen that the
websites are now located in different online
platforms. These platforms can be computer, mobile
phone and tablet computer based. That's why
website designers are trying to make sure that a
website appears correctly on every fatform. There
are analysis websites that serve to determine
whether a website is functioning properly. The
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websites that provide this service visit the website
to be analyzed just like a user and share rediime
data. Thus, website designers can also dete
unseen problems.

Latest Performance Report for

p =
= :‘f ?ﬁ“‘ https:/www.ebay.com,
.g AWPN oot

Picture 1: ebay.com performance report by GTMetrix
Website

Although website performance reports play an
important role in seeing whether a website is
functioning properly, it is not the only factor.

= Latest Performance Report for:

s https:/www.hepsiburada.com/
=
E I Report

PageSpeed Score YSlow

- (59%) +

Picture 2: hepsiburada.com performance report by
GTMetrix Website

When we compare the picture 1 and the picture 2, it
is seen that the picture 2 is loaded in a much longer
time compared to the picture 1. Despite this, the
owner of the internet site shown in Figure 2is
known to be Turkey's highest turnover of e
commerce site [5]. This brings to mind that there
may be other factors.

Developments in Online Consumer Behavior

The fact that people can use most of the service they
need on Internet tools has played an impo#nt role

in the development of technology. Online platforms
are like business for people 24 hours a day [6].

The history of the websites is mainly examined in 3
main sections. These are known as Web 1.0, Web 2.0
and Web 3.0. Web 1.0 basically represents ¢h
primitive form of websites operating on the online
platform. With Web 1.0, websites have become
unilaterally visible. User interaction is not yet
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possible in Web 1.0. With Web 2.0, users were able
to interact with websites. One example of this is that

users can comment on the articles on websites

defined as blogs. Interactive tools are now available

with Web 3.0. Users have been able to communicate
with each other and websites simultaneously [7].

Today, websites are facing another change. Due to
the infectious disease known as COVHD9 and
causes pandemic, people started to spend their time
on the internet more. These changes can be listed as
follows [8].:

- With quarantine applications, people have become
more interested in internet tools.

- They have stated to use internet tools in order to
receive the developments in the world more
efficiently.

- Since people could not physically come together,

they started to communicate more actively with
internet tools.

- People started to shop more on the internet
because they could not physically go to shops to
shop.

- While many sectors shrank, the «€ommerce
sector expanded.

- People discovered many things they can do at
home, and went to learn them with interactive tools
over the internet.

- With the interruption of physical education,
distance education applications started to be used
more frequently.

-People have started to receive more education over
the internet.

In addition to the factors mentioned above, the time
people spend on the internet has increased fo
many reasons.

Materials and Methods

Alexa.com brand is an artificial intelligence
company created with the subsidiary of
Amazon.com. Alexa offers the following services:

-Check Backlinks

-Keyword Research
-Competitive Website Analysis
-SEQAnNalysis

-Target Audience Analysis
-API
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Alexa.com actively shares data from websites
around the world. While some of these shares are
free, a wider part is based on paid data. Turkey's
private data in our study were considered. The
publicly available datafrom Alexa.com is limited to

the top 50 websites. The data presented between
01.10.2019 - 01.01.2020 and the data between
20.03.2020-20.06.2020 were compared.

ofTraffic From Search Total Sites Linking In

Picture 3: Screenshot of presented data by alexa.com for
Turkey between01.10.2019- 01.01.2020

Picture 3: Screenshot of presented data by alexa.com for
Turkey between20.03.2020-20.06.2020.

As seen in the Picture 3 and Picture 4 Alexa.com has
collected Daily Time on Site, Daily Pageviews per
Visit, % of Traffic From Search, Total Sites Linking

in data. In this research we only focused on

collected Daily Time on Site, Daily Pageviews per
Visit data. Alexa.com shares calculating metod like

below:

-Daily Time on Site is estimated daily time on site
(mm:ss) per visitor to the site. Updated daily bas#
on the trailing 3 months.

-Daily Pageviews per Visitor is estimated daily
unigue pageviews per visitor on the site. Updated
daily based on the trailing 3 months.

Results

In the data presented between 01.10.2019-
01.01.2020, the arithmetic average of the first 50
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websites collected Daily Time on Site, Daily
Pageviews per Visit was taken.

According to the results, Daily Time on Site average
is 6,45 minutes. Also, Daily Pag&ews per Visit
average is 5,63 pages.

Considering the data presented between
20.03.2020-20.06.2020, the following averages are
obtained for the top 50 websites.

According to the results, Daily Time on Site average
is 7,07 minutes. Also, Daily Pageviews peéVisit
average is 6,14 pages.

According to the results, when the data between
01.10.2019 - 01.01.2020 and 20.03.2020
20.06.2020 are compared, there is an increase of
9.61 percent in the Daily Time on Site period.

According to the results, when the data beveen
01.10.2019 - 01.01.2020 and 20.03.2020
20.06.2020 are compared, an increase of 9.05
percent is observed in the Daily Pageviews per Visit
duration.

Conclusion

The time spent on the website and the number of
pages visited in one website per individualiser can
now be seen. Based on this data, it can be
interpreted that people tend to spend more time on
their websites. There are several reasons for such a
high rate of increase in the data received every 3
months. One of these is that people show more
interest in internet tools because of their tendency
to be in isolated environments. Therefore, this
situation has provided a unique application area to
web page designers. As the time spent on the
websites increases, the importance that people
place on thedesigns of the internet sites is expected
to increase. People want to spend more time on
sites designed for them. The user friendliness of a
website is seen as an element that allows the user to
spend time on the website. From this point of view,
it is seen that the technical developments on the
internet site cannot be sufficient alone.

The fact that users visit more pages in a website
brings different elements to the fore. Ease of
navigation between pages facilitates users' visits
between pages. In additin, the fact that each page
on the website contains related items is more
interesting for the consumer. Therefore, switching

from one page to the other becomes attractive for
the user. The point to be aware of is that they should
not use distractions to drect users from one page to

another. A limited data set was examined in the
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study. The analyzed data support current
developments. Further expansion of the data
examined is a useful method to reveal the behavior
of website users. In this context, bounce tas from
the website, organic and paid users are just a few of
the areas that can be analyzed according to the
backlink numbers of the website.

In this study, it was aimed to reveal the sharp
website user behavior change that took place in a
short period of time and to consider the reasons for
this.

A limited data set was examined in the study. The
analyzed data support current developments.
Further expansion of the data examined is a useful
method to reveal the behavior of website users. In
this context, ounce rates from the website, organic
and paid users are just a few of the areas that can be
analyzed according to the backlink numbers of the
website.

In this study, it was aimed to reveal the sharp
website user behavior change that took place in a
short period of time and to consider the reasons for
this.
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Analysis of Education Level Factor on Hum ans Learning a Task from Robots
Abstract

In this study, research was studied on how effective the education level factor is when learning a particular
task from a robot agent. Data obtained from a previously developed Human Robot Interaction experiment
setup were analyzed. In this experimental gap, a complex task consisting of certain subtasks is tried to be
taught to the user with a robot factor. Three objects were used in the experimental setup. Objects were chosen
in the shape of rectangular prism and each has different size and color. Uskawve tried to figure out the order

in which the objects will be sorted by observing the movements of the robot. The data set obtained as a result
of experiments which were realized with 20 participants. The effect of the education level of the participants
on the success rate in solving the tasks by learning from the robot agent has been analyzed and results show
high level of education cannot positively affect the success rate of Hum&wbot Interaction.

Keywords: Humanz Robot Interaction, Human Machire Interaction, HRI, HMI
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Introduction

Human Robot Interaction (HRI) has become a
popular field in recent years and it aims to analyze
the relationship between robot and human. It is not
a study field only on robots; it also includes other
technological auxiliary devices or software in our
daily life. This study field effects life of people in a
positive manner and manmachine collaboration
title grows up rapidly under this research title.

HRI studies and applications deals with health care,
elderly care, child care, education, daily life asstive
applications, military developments, space
exploration, occupational safety and work
efficiency or entertainment [1]. Using robots in
education system or as teaching agent roles are
getting important topics in HRI. This study has
analyzed some factos of a previous research which
was also aiming to teach people using a robot agent
[2].

Using robots in education system or as teaching
agents does not mean robots are used only instead
of teachers. Robots are also used as a guide in places
like museum, $iopping center or building tours [3-
6]. Sometimes special humanoid ones could be
chosen as guiding purposed robots. But also
systems could be buikup with sensors and a simple
monitor, projector or a robotic arm instead of
advanced robots.

Using technologcal devices instead of educators is
also a social topic. Engineers generally do not mind
this aspect. But in this study, a social aspect of HRI
has been analyzed. In previous experiments success
rates of a robot teaching agent were studied. In that
study human was trying to learn a complex task
from a robot agent. The particular task was formed
up of subtasks. Human was trying to learn how to
solve subtasks by observing movements of robot to
reach to the final stage. Experimental setup consists  Materials and Method
of a robaic arm, and three different sized and
colored rectangular objects which are standing on a
black plane as shown in Figure 1. The biggest
rectangular box is yellow; the smallest rectangular
box is the white one. The medium sized one is the
red colored. Uses are wanted to pile the objects on
each other with a particular order. At this time they
could get hint from the movements of the robotic
arm. These experiments were realized with 20
people [2].

Figure 1 Experimental setup and a participant.

In this study it is analyzed that whether the
education levels of these people could affect the
success rate of the learning experiment.

In the experimental study participants are wanted
to arrange the objects with a particular order. They
were told that they could get hint from the
movements of the robot. The complete task is
formed up from 3 stages. These stages are assessed
as subtasks. Algorithm of the robotic arm is
observing the position ofthe boxes and decides
which stage is completed by human. The main goal
is to teach to the human all these subasks and
finally whole complex task.To achieve this goal, a
Finite State Machine (FSM) based algorithm was
developed which is shown in Figure 2
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Figure 2 Finite State Machine model for the
algorithm of robotic arm actions

According to the algorithm robot starts to show
objects in a sequence. If the participant chooses and
takes the right object, robot understands that stage

1 has been completed and it proceeds to next stage.

Movement path of the robot changes in every stage.
Robot does not show any next object directly. It is
wanted to establish an interaction between human

and the robot.

These experiments were realized with 20 people.
First 10 of these people are graduated from high
school level or belowand this group is called as low

level educated group Remaining 10 people are
selected from minimum undergraduate level of
education and these are called as the higlevel

educated group Previous research was realized
with 15 people in total [2]. But to obtain a balanced
education groups as 10 to 10, extra experiments
were added later. All of hese people were asked to
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find the same particular order of the objects. All
experiments were recorded and then analyzed. Also
all participants are asked to report their opinions
with an interview in the end of experiments.

Results and Conclusion

According to the analyses of video recoml and
interviews, results were obtained. Some
participants could not reach to the final stage and
they gave up. Some of them were lucky and found
the correct order by chance. These patrticipants did
not counted as successful ones. If a participant could
understand and explain the movements of the
robotic arm, then that experiment was counted as
having a successful HRI.

Graphs which are given in Figure3 were plotted
according to these analyses. Education level of the
first 10 people are high school or below.
Participants who are numbered from 11 to 20 are
having a degree of undergraduate or graduate level.
All these people were participated to the
experiments with a mixed order, but they are
arranged neatly while showing on graphs.

6 people from lowlevel educated group
successfully understood the algorithm of the robot
and they made a successful interaction. So the
success rate of this group was occurred as 60%.
High-level educated group had only 4 people who
are having a successful interaction with the robot
and this group had a 40% of success rate.

Actually results are shaped very close to each other.
The general feeling could be highevel educated
group would be higher success rates before getting
the results but our experiments show that higher
level of education does not show highly successful
HRI would occur.
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Figure 3 Graphs showing the education levels and the success rates of the 20 participants
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Analysis of Frequencies Type Data w ith Zero Inflation
Abstract

Various regression models can be used in the analysis of frequency type data. Overdispersion and/or zero
values in frequency dataplays a role in the selection of the appropriate model. In this study, it is aimed to
comparative investigate the statistical models used in cases where the dependent variable consists of
frequency type data and contains a large number of e values. In this study, Poisson Regression, Negative
Binomial Regression, zeranflated Poisson (ZIP), zerealtered Poisson (ZAP), zergnflated Negative Binomial
Regression (ZINB) and zeraltered Negative Binomial Regression (ZANB) were examined compagively. The
ZINB and ZANB models are twatage. In order to illustrate the application results of the described models,
analyzes were performed in the STATA program using a simulated dataset that was assumed to be obtained
from control individuals and Parkinson's disease.The models described in the Methods section were
examined comparatively with the criteria showing the model compatibility on simulated data and it was found
that the model with the best results was ZINB. According to the studies, when thaio of zero values exceeds
20% in frequency data and over dispersion is found, ZI models have been reported to give better results. In
addition, negative binomial regression model has been shown to produce successful results if the zero ratio is
low in the frequency data and / or the variance is greater than the mean. However, when linear regression

* Corresponding author e-mail : handanankarali@gmail.com

150



LYGSNYFGA2y Lt [/ 2yFSNByOS 2y 5 RO June5Q8 BR0,Gsfanbul FURKEYLILI A OF G A 2

analysis is applied to the frequency data containing zero values after logarithmic transformation, regression
coefficients are difficult to interpret and Type-1 error increases.

Keywords: Zero inflated model;Hurdle model; Negative binomial regression;Poisson regression Logit models
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i OAOI A Oi OAAETE EEE AhAase/OqECERBA AIOBAOSEOQOEEABADI
AhAl AAA UAiI AT Ag Oa £33 0i AOal j OAI PI ET C UAOI Oh OAT AT I
UAOIT Oh AAT OA UAOT 6q OADA IS AR o ARALOR Agagadch Qriomial | E
varsayan Poisson (veya negatif binom) regresyon modeli (ZINB)

AAgal aial AAT Al gl i@aﬁéq'l'i in'O/BM'I'\‘I‘E,/K‘)Oq‘I asa AOAh

OOOA UAOI 6q EI A UAI AT Ag @MMMKMNM%A&@NOQUAAEEI%mbEE
, TCEO AITEOEUIT POl AEO QEVMEA OEACETaETI EATE] 1ED & @ O BIATA]
AA EOIT AT al AAEI EOQ EI A HITARIAITED OA AdEA OE duruAaAd A GH 1

11T AAgesg AOOORAACAOEADa EaQ@i@aill M deth Al Of 0A008 - @) .

01 1 6AOT A OAOal a08 ! 1AAE AEA OB A GO B TAI 1 TaA ABRG A€ h O HADET OB
EAUT Agag AZAAOEI aAagd OA UAI Klasen 003 EHDODDADADa DT EODEEA QA
TACAOEA AETT1 Q@ AAgagl gl glORAXIOA VA gl AighklagOADOE AIAKTaE D& | o
"EUI AAA OEOE Al OgT AA T1 ARA} UAIOCAT ABARNIgEEs @ EALs ADE] O\d

CEUI AT 1 AOq OAGUIITAUVAG jbdADAIAGAN G A4 Oh AET | REBDE £AA
AAg AOE Al Al CEUI Ai1 A0q AAORhOAOOhIEa D AALOBI ABEARG

AEOET AE AhAI AAA AT1 Ailaq CEABRAI 4Uaba GiiSpesSlirthebiailylelk@A 1 O

EEET AE ARAI AAA , 1 ¢ &1 ECPI lerinhA ONegpiif g BIEA T OBRBARA A4
pi UEOEA AOAEAT 01 A0a AOEEQRAGAOI ANEBEO AO AOAROa 04l
"OT A EAOhal AEOET AEl 1 Ah ARAGAA EEOQ g weBNdgaif bindnifaD g | g

AOi 61 AO EOA DPIi UEOEALA AOAEAKLOBAQHNAT I BBs A1 ODOGHEEa OA O B
UAT AT Ag O0Og&a 0O AAgAOl AOE p A AEEOBA OAOD RIAEARDIA EREAENT AT
fonksiUT T UAOAgi g Ui AB].AbAI&ﬁETO%@E]&"ECﬁ%;AFEQmp GEEQjy AgOs8

Eg OAT AEI AO 1 UAOETAA Oi1T :pOEAAGRAAKT EAENNAAODECAEBAE

OAUgOal g AOEEI AUAI EAEOEQMNQ|E|AAmAuuAEAE@eAﬁEogAg
Ono AAOAAgl g OAOAT EogOAT BEDADI ERHPH6ABEOAT EEé OECAO/

EQIT1ATTaUi O EOA AO 0Oa&kaldl AO CAOEAE Oa&AaO 11 AOAE
AAIL AT AgOal aORh AT AAE ET OF 0.6HuMIARIEIE (PAve®BH | Al A EOOADE
OAUA T AAEO EGEAE 11 AOpO wudel moddldr illp olfrdk/ERdaht E1986)0 E C A
Eci Al ER 111 AGa GCEAE &AhEMADAAAAIATAOAIAA ORD a ARRBH OFf

AO 0a A3 Ol AO UAI AT Ag 0Og A3 Poisdon Hudlé H) veAlbgatif Bingrilal Regrésgon | Ol
AO EEHhREI AO OEOE Al Oagl A AHurdlel (WEH) mbdeled dlafaO URAU B g TAEDDI |

EEhREI AOAEOS8 Al AT g A Q)i Buhntd@eder, ZIP ve MNB

i TAATT AOET AAIT FAOET g 11 A
2.43 g AaOA®3 O Ipa@sidn segresyon modeli OAIl Al qT a UAI AT Ag O0a&AaO 11A
(2IP) AAOEIl 3 AAgaglagl EUAITEGE E
3 g Afq00hd0q O paisoh gresyon nodeli (ZIP) OAEI ETE UADPagl g08 -1 AAIT T ATl ]

i TAATEh Og &40l ARAesAOiI AGET BH IE4 O O MABEAEDT AOA | m@ozitiE AOh ¢
edilir[9].- T AAl EEE AhAi Al g 11 0bs LAITARO | BEWR EDI CENKEICBAA ¢ &
, I ¢ A TEOEUI[T10A0R0 &R | A &AM AaeQi ATl g Al TEOEUITI1 AOg

i1 ACg 1Az 01 ECOIT AApal gl gdmpldniantarg Aokl 1 QOh A4 @01 1 Al g1 A
j UAI AT Ag Og A3 @Qp inl dirAZIPI | AAGaGAaMBAOEBA O Aé g Ogl AAT Oa Ag
i TAAT ETET I OOAhNGAAOGAOUKL OgRA] AOAOaT AA AT 1 Ail g EAOI
V(Y)=(1-A QgL+ A A) dir. A= 0 ise ZIP model OAOE OAOEITaAA O0308aAR30I1"AEOES A
01T EOQOT 1 OACOAOGUI I I T AATTBIAD g TABTAIUMIAOS, CA)Jd A 11 AO0a
modelindeki ove-rAE OPAOOET 1 OAOI g ofgiiCygil A AARREDOAMIENT AAEGE A
OAGET AA @&T E 1 EEOAOAA QA@m&EqO@EquMﬁmdﬂOM&mMQEDEA
A T8 AOl 01 O0OOA(Q EEET AE AhAl AZA
)0 T TAATER TAUET 11 AAI EAREEL BT AO AAREHRE AIDIREO AR A b 1/
Ul OOi 1 AT 308 4aAAE AOAKROq GHIAIEAOGEAA THO UAGMY IEJUIUAOROE
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' T AAE AEOET AE AhAIl AAA e MAIBEONTE 3 AEEAGET § ADA OAAE
AOGiI 611 AAQUOA UATE AT CAI OARDAIOIUAAg UOAATEE UEAEAE AE g A
OAUail AOA 0a &30 AAgAOl AOE amdizedihektddk.E1 AOAE EEEI AE AhA
CAeEI EO8 dEEI AE ARAI AAA (ARCRDEEI GOUADEITGRA ARAIOARIOE ]
frekal O1 AO 1 UAOET A AOEEIE 1 EAEOEGEAOE A OIAA RIEAIAIOEAA Ol
Al AAg Ui A CAT AhtkdfolcbuAt mGo@OT ADOAMIT ahi AAA OEU ETTOOO A
j 0001 AAGAA 0o OAUA OOOI AABAEai 41 AAIAAT QA GEHITINTTg 1 a0
s AO DT UEOEA AOAEAT Ol AO oileleOGI 1| HBAGRY IgA g0 aCcEaH CBVOEQ |

EOA AO AhAi AAA (OOAIT A OBREAé6TI A BRAEKEOEE ADBAOB&I Al

"ETT T EUAT GBGBEOOROEUI O atiE OAOATGRAAIAAUagAAC EOOAOEOOEEIT AO
"ETTTEUAT 11T #RAT EOIIT AT g1 eFRAGOAOQA HiAg sing AEOAU Eé AOA

OAOE OAOE EAUa0I AT Ag8 (AAi
2.7UygunmodeIsAéEiE OaElaosg AAAO AET OET AAT i O
4AT gl 1 AT AT 11T AATT AOAARA OABEGE I GA AU ART OEOE Ai OAAEOA
OAUgl AOAAIT '|' | éﬁAT OAOE EOI BIOEI EAAEGROE AOKAB4 T AGsL AA
AITEOEUIT EeElT AA EOI 1 AT g 1AEQ GEOMAI | B AARA E AGIOOMA U A AiDlg
AIQIOEOIAQQAOEGI]NI Ki E OAlUIaOAaK]l OOIPERAT AAEOAOE OAL
j-AEOEI Oi ,EEAIEEITAQ UEAOAI ©Bebi AEOGADIEAT AafeE ] E QD 3 /
"O1T A EAOhagl 11T AATT AT A O OVEARAIUAAA CEEA O EAE &A1 AGE OEIUA
EeET AA AA OAAEO OAOEI U AdRlendi. Badordnda kurlildsadk modéildide Grékang I A O
Newton2 ADEOI 1T Al Ci OEOI AGa KAdg IANGEhEIAT AAEDEDIBAI AAE
Ki1lEi CAABE OT T ATACABYE OEAIOBQAOEOI AGag j 1 £#£O0AO AABERE
UAEgql OAO OA Oii DPAOAEAOCAARRQEUA®OBA AWAhQ UAO Al Aags
ET 1 AUl gEish EAOADPI AO « (AOGADI Al Al AOAA 341 41 i O

Veri seti ile uyumlu ve en iyi tahmin yapan modeli EO1 1 AT g1 Ag OA EOOAOEOOEE
OAei AE EeéET AAUag UET OAI 1Fk®O5 Kahul elildil 31 3 08 %l UAUCal
iTAAl OAeEI EOEOAOI AOE ' EAEEA "EICE +0OEOAOQOE j!)#qQ
Bayesian BilgiKiODAOE ") #Q AEO8 ! BRulg@eh ") # AA@AOE Al
EVCTE 1AL TTAATAO Al EOL,BREREL SBARAT ol A4} | B8 |

LRADTRE ECEIEO8 i | oAOE
l U0OgAA 6011 ¢ OAOOEN |Ao% E |?§5u%? ﬁﬁkgf|§%%

EAOhal AROGaOal i AGal AA EO] %f%b :@ héll OAIC(pO

modeli  Poisson  regresyon  model ile AET OF EOAOEUA OAODI A 1 I A
EAOhal AhOa OgdeEvel NBH modelii 'EEH Ei AC‘)AA EOA AT AM;@ oRi A
Negatif ~ binomiyal ~ regresyon  modeli ile E.-O AO I ET . ¢
EAORal AROgOal 308 "0 EAOR LAh § E ? ﬁh a 503
OAUquIAAIAEﬁDAO@EHDAOAOI% ; a 361
l UOg AA Yo 11T AAI El A 0(C @%\ i'"AEQQbIKb
i i AATE AA 6011¢C oAO@EuEl &ﬁd% %ﬁ, :
EAORql AROa O A Oi T OAOT AA 5#3 ;%% ?% %%%)
¢aEAO8 | OAI OQIAA Al 1 AT @;I § g n:

T CAOeAE[5Da £a 0|| L EA g&\ 0@

Og £3 0l AOg

OAz |EOAAEE oc

!
» 8Veri EAU|A§1A | OAQQQAhA OaEq
4 AAE AOAROGaOI Al AOAA -Eegf }E‘E‘? EA |AAAE&A;"?§| Aot
Al ghi Al AO UADQIIAE@NeOA Q §
PO I ~ A A | E EAAODI
AT 11 Og Ol ET OAT OAquzwA ? Q& ﬁ
AOARGaOal | AEOAA] O8 CEEOY T RCAFEDNT A ?Ao eAhEOI £

Ai UAUI AOAA OAEOITITI1EE O0Oal I AUA OAAE QQOQ] i
OA OAUaGa AETI AOIA E;E/&Ai\wg/&ﬁ é\%aE éjﬁq%%b %:PQE
cAl ahal il AEOAAaO8 ' 1 AAE A T
[ EEOA O AbMg AOMEEaADIADT | AEOA O 3Api a| EAOGOA| N

153



LYGSNYFGA2y Lt [/ 2yFSNByOS 2y 5 RO June5Q8 BR0,Gsfanbul FURKEYLILI A OF G A 2

Haemophilus EOOAOEOOEgET AA Al AihiE AA

CEOI 1 1A "( OA AOBI O ) iTAAT ET ET

OAU3g038g n % n %

0 8 | 267 [ 18 | 600 26 P e e s ea x o xe .

T T T 33 T 1 T 33 > 4AAT T ¢8 -1 AAI T AOET OUBI E

2 4 133 1 33 5 Model AlC* BIC* Log-

3 1 33 1 Likelihood

2 1 33 1 Poisson -3933.8 7114.1 7122.5

7 1 33 1 33 2 Negatif -201.1 412.1 422.6

) 1 33 1 Binomiyal

10 1 33 1 ZIP -2340.9 4697.8 4714.6

11 1 33 1 ZINB -197.1 410.3 427.1

12 1 33 1 Zero -37.3 82.7 91.1

18 1 33 1 PRH part

19 1 33 1 Count -2303.6 4615.1 4621.2

art
gg i gg i gerto -37.3 82.7 91.1
ar

gg i gg i NEH gount -161.9 333.8 3415

35 1 33 1 * AIC: Akaikapn?orrtmation criterion; BIC: Bayesian information criterion

40 1 33 1

= S B 2 dig\/;\]mm o 11T AAIE]T OAETET

68 1 33 1 c‘/B\EEI P o AA OI‘DI OAA OAOE'

77 1 | 33 1 EUAI 1 EETA OaA&30 OAUal AOgl

79 1 33 1 OAEIT ETAA ). 11 ART BEEDAAR

93 1 33 1 OA . " ( i T AAT ET El CAT Al A

140 1 | 33 1 AAhAOal g T1AOgO OEUI AT AAEI

344 1 33 1 M I P

o1c T T as 1 EUI AT AT AAEOAOE OAUai AOagl

1032 1 1 33 1 OAEI EI AAET Al AAEOAOE OA

Toplam 30 30 EOOAOEOOEEI AOE 4AAIT o8 O

AAEOAOE o AiUhireydei gdplamEbateri

Vuong testi ile nested modelleE AOh a1 Ah 0 0QABa@al AAREI | 1 AOCAE pnnnms
ZIP model ile Poissson regresyon modelinin uyumu i AT11 0860q EAOADI Al Ags8 "0
AOAOGal AA AT 1 Al la AEAOE ||Eé@éoé@0EEbA®EAAAEﬂéﬁIbzcc
TAATETA CEOA AAEA EUE E@A@EIA@MOA@@@I ¢ di IBMAEOAO
j UEp8ow OA OEmsmtuQ8 ! UOaiAMAIT E) . "OAEI KB 1 GOWDEIgAO A A&:

I T AAT E EAOﬁqIAhOanIM@quAAAEDAOEmO BEAOA AAADE OAOI £
i AATETET OUOI O AAEA EUE OAEQi il ANgAA EOOADEODEERROE
AOAGa1 AA ATiAllq AAOE 11 ERA4AbARARsRAAAD AQERWUIOKN AN
AR Ai Ui E eaEi ARhaesa GCEOi 1 AIODAT A1 d0R Oet Whpcih AODADBAT O
EOT AEI Ai 1 AOAA OAUA AEOEAREOOAI D8 08 AROATAGWIAOEDOAI A
AE1 AT T AOE OAUA eaEAOq1 I AOAOEROBOIUGIEOARE OF O ORS o AEE]
daha net bir hAEET AA gEovoAAAg%QNEAKCM|mmmqomnq| OAg A &A

j UEp8coh OEm8pnwds ! UOgAAARAT 111 ODhAAD Edisperionghipio O
AA ). TTAAILETAA AEODAO@%MMIEA@@M@$@qH@DANmiémE$O
AB1 611 Aba OABDBORAAOOEDRO 11 Adg Ol

CEOOAOAES

' 00PI AO AOAOg EAOER AET OEUAOI AO AOAOa AZEAOE OA UA

AOEEOET E AAgIAOANATIAE OF BEOT AT ¢ AZEAOEI 3

iTAATET OUCOT 1 6g0O1T O CEOOAOAT 1tHYy#h ")# OA ,I1cC

, EEATEEITTA EOOAOEOOEEI AOE 4AA1TT ¢8 AA OAOEI AE8 0(
" ( i TAAT 1T AOET EI AT 01 0 DPAOO | Og &£3 O0AAI EFAOEI g

EOAEAIOIAOQI AT AT EU AAEI AEgE EEET AE AhAT AQq Oi1 0Oel A
ile PR, NB, ZIP ve ZINB modelleini OT 1 O0é&1 AOg

ET AAT AT AEgET AAnh Ouodi EUEI EgE Al EUE T1AT jo
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Gozlenen Frekanslar ve Model Tahminleri gel,rn‘ek‘!:edlr Z'”\!B'Ve NB I,‘ I A A \I, \I’ )é\ Q E T E T ) ‘
Haomophiin PR . NB P ZINE PRH NBH ’A A E A . E L! E D A‘QA/[’E'IHO,l A‘ I’ Ql '9’\ ) | ,_I.
I AAAT 1T AOT A T FORAQBAA GGEETAITE TA
: Oa £a 0 AAoAOl AOEdsiekibnurEda UT Af
5 AET ATTER T11AGal AAL EAUI AE
% EUE AOI OT Al EEE ORI OAI BI 601
£a | i1 AOAE AAI Al AgOal Al EEE A
EAOOAUagl AO 4AATT 18 OA OAO
CEE32328 °885382 85888088282 "E58382p"B88282R°8588zs 4AA] I T 8 4AE|’ ET E AAF]AOQ‘I al I
tahminleri
Modelle Risk R Zero Part Count Part
oAEEl p8 ' EUIATAl AAEOAOE OAlal AREOEU Tepmh PAI R22ni[I B A1 | AC
OAETI El AOOHaEAAAEDROEAGA al o S R R Tk
%OEAET + nm8t xmm 0.18
4AATT o8 ' EUI ATAT’ OA OAET EIN  AAEFA "&%Qﬁﬂ@ogg gé\gp'gl\; ggpﬂiaﬂ
OAl gi 1l AuUgAg EOOAOEOOEE| AOE 3 1 1
Sabit terim -pe8x mp|l 0.92 Tr8c @ Y ml 0.56
- N Ort Varyans Min Max - 9 8 2
WL og ® | me | mae | o | we | [MOU | Tamer TTWACXaW O [Repvan) 0
pr 60 48,62 1883,7 5,45 1875 %OEAET+ n8opwwm| 052 | m8u ¢ oM 028
nb 60 35,37 1154,3 3,67 160,8 n > 4 8 8
2 60 44,21 1704.4 4,42 163,1 9AhR n8dwwom 08l | M8 wwym 0.96
Zinb 60 33,76 970,99 4,01 138,1 6 6 0 5
tor 60 78,55 4900,2 6,47 3311'5 Sabit terim T8yYumy 0.38 n8@mx m| 0.83
tnb 60 42,81 989,8 7.44 130,9 9 3 8
"EUT AT AT [ 2m8%/ AAO 2A0EI M 30Al AAODO %OOI O 1 A& /2
gléoéoi'cii)DEEiOo 60 9,10 486,6 0 137,8 Standart Error of IRR;—-:+ AOOAUg Og AAhRAOgi g OAEI ET AAE]
02_I"I5AAIETA Lo _ R B R B N
e e 19,62 2323 218 826 4AAL I T (? A OA Ogq A3 O A’A’Q.A Ol A
Ty DAOOG ARATAOal AA OAAAAA
f:;':):ﬁg:g 60 14,50 160,6 1,64 71,2 0 A Q!E El Ol I EAOOAI A O_.az,I AA A“ ,( \A,'Z
"i110808 OAQlQZQlQ nd¢xo EAO AAEA
PR jOEm8nt g8 " O GradaOengelid E OE
Anasroetpes 60 17,62 199,54 1,87 69,4 j EGOAT A q AR 3 A a‘ 2 az q a AA E
PR AOAEAT Ol AOal I )
) . T A
tahmin edilen 60 1384 1138 1,74 49,9 - ‘61 a’ aga’ a .
;Anlaeirolstge;OB ’ ’ ' ' E| AA' Al AAE AAA E E CEOOAOA
62( 11 AKTET dEET AE ARAI A Oi10ei AOg OAI
Anserosipes 60 | 323 | seas | 278 | 1067 Al T AEOAAgO8 " O AhRAI AAA EA
—CTTRATET modelinde, Haemophilus bakteri cinsine ait
f:;'g:ﬁg:g 60 18,51 1344 3,04 53,3 '{E,\Of& E A! Ol AOal h OAOEEI OI I OA
BLI}??\??EW 60 0 19889,0 1485 887,7 AT ALT g AAOE | a’I a‘E ’C;E,OOAO|
. (T AAIETE[ 60 13,25 21557.8 1143 | o647 AT 1T AT | AAgEh EJ B 1 lAl AAgoa \C
ZZ”)\‘BOmOLellinﬁAl El 60 4,41 20091,97 -148,7 891,2 A O I O I I A A a 7] a O I I O A O I A O A O Q I
EAOADS 60 14,86 21537,69 -105,1 958,7
02( i1AAIEI| 60 29,9 18538,2 -3315 7232 P PO
(i1 AAI ET| 60 58 20971,3 1241 919,2 T 4 A00Oghl A

*l 10000’ de
fo AAgAOI AT AEOI AT AO OT1 OACOLAAAORGKRAUAABT Al \
i ARl 0q0A0gUI A ."( OA oAOE OAGER BABESE @%A@EEAEa

>

'[AA!AA’DIUEOEAE EOAEAIOIK@{RjAA@A@EA%\&EEMMﬂUAIoA(
AAgal gi A OUAGCEOI O ©OOOCOI E‘\UE\EGAPlé@S OAOREAB OROBAOE
setinde overAEODAOOET 1 OAOI a4 Alﬁa % Il BAWEA A UBBRIT g (W
negatif binomiyal | 1T AAT AAEA EUE AQ:_IA QeELJO\AOI|E|hA)}E|08AAEA (;i &1
(AO TA EAAAO AO EEE [T AAIS I:“OI|A @,@m@q,&qﬂh&yo%béﬁzq?d\/
AT 1 Ai1 g AAOE AOI OT i AOA ANuﬂCWNWﬁﬂﬁIEQAn®mwg AiJAEaA
i11AGg TAAATEUIA .- ’|/Uhmﬁo%||awaA||A§b|Ap|A@A@aEﬁ
Al a1 1 Al ah0g08 ' TAAE OaOKIERNIIAAA h diedd Al " BTaflOAABAONR g
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AOODOI 1 ADal AA ) . i TAA] ReNBHAEAATBEAEOE OAT OEBWHEA OOT 1T OAC
OAOI EhROEO8 ' hgbag UAUagl qi ATBAROAOET O3l afiRagl ANOT ADH
fazlal 1 ADg® ET hOI 1 AOAAR ) . E'OCARDEOCHEE i DPABRADAOBI COAIT T .
AAT UAO Oi1061 AO OAOI Eh DRAAGTITAGETA OGWBC O0 TAE ATHI 100 1

regresyon, ZIP ve PH modellerinden daha iyi AU 1T OOA Al UAU EOOAOEOOEE
AOI 01T 1 6OhO6O608 311 0 AAgEREAALT AA GCRATANE GERW OEIDI O A 3l
OucOl AUAOCAE AT Eiéei E EAGKIQIOQT BAETI ERE AROGH AH EAI UAU
EOODI ADs O UAI AT 1Al HoilBssonAAET AT  O1 1 Qe

iTAAT T AOET A AAT UAO quIgh AT.LAAE OOAT O&l Oi A

AAsAOl AOA  AEO oAgoAOU||A%é&&&AUqlAOqlql Ui o

Ui OOI 1 AT T AOgq TAAATEUL A gQAEAT O O6i 0i OAOEI AGET 1 00
600COl ABli ah 030 CEOOAOEUI OOA OATOAUA OAOEI
6 AOE UADPgOa OA OAOUAOUIpcns TEI | UAOETA EOA 0OgOA
QAeElﬁlEl UATa O0aOA &Al i AAI 1 AOET E] etirONBimAdelgr herA O 4
OAeHAIAETET AT1T E AEO EOEOAOAT & EAAAO AO EIROI T AOAA EI
Al Aeh AEO OAETET ITTAATEEQAI | EEIA OaZkaO OAOI av kil AA
1T AAT EI EOIT AT al AAAgq- E laimaz. Kovaryat etkileri incelenecek ise zere
i_nflg(eq _veya ,hgrqlq ,modellerden birisi ET £ AOAA i T AAT T AOET OAE] E
ECI 1 AT al AAEI EO8 " OI'A EAOI| 1 E|-EQMDIAOAA |1 6ADE ADODhLR
¢eaEAOI A UATE AEOEORT AARACyA] AT Ag Oa&saO 11 AOAE AUOa
OA OAOE UADaOal A OUCOI | (p0AI A 11 AAITAO Oa/&s0idkQ
vOl AgEl OOl om CIT E&ET olarak kabul eder. Poisson regesyon modeliise, by A E
Eil Ae EOITATAalaled OI 0O00(5AUa1 AT EIROI | ADal OAPQES,
EEeAEO EThOI AA AsOa EAOE/SAOI AEOAAEO8 9ATl gh ||A@|<

AR AOE UADAGAIOQOHROA TQAMAAp|i A EEOEI Al ET E AOOQOAAA@
' T AAE UETA Ono AAOAAa OAE| EREEI AO OAOI ah QEA

AEO AgOa EAOEAE EI Aé Al A3|| TRAAE AQIAIE ZEBHAEAT Olﬁég ép
EEOEUAe AOUI AAgwag EGEEI Ar| iodlaami BENEA AQABQA] "QI IAAOCAa(
AAOAAq OAT AT T OAUA UAI Al AA@A q;aoéﬁq&Q)EnlEAiOAEQAAAg Ad A Oad A
"0 AOGOOI RAAADAROYEOEA OApad¢dCali Mlosadmd miliadl EAEOS
da dikkate alarak uygun zereinflated modellerden

AEOET E OAeéei AOE CAOAEEOS Fmé?léaiAKa

Al a1 AAAE EEhEI AO OAAAAA © ogAégggﬁ "ébAb PARET ORAM 4
UATE AgOa EAOEAE EOIIAI@H@E|EIA PQOIBAAT eALFIT ARda Og
UAhAT AUAT OAUA A&O& UBAOBARIABQIT IAAIT AT 0a AAE Al AOR AC
EEhEI AOE E&AOEUI OOAR /u)ogﬁ@pUAA|cgﬁﬁﬁiApEoqu%n%
regresyon modellerinden biri ile analiz edilmelidir. FEOI AAAT B e Al ahi Al al AAg R
l UOgAA OAOE EéEIT AA OAAAAgAp&ﬁﬁAAmgQQE%QE&Q%“,b@@@
EAGET 11 AOAE AEIETAEGE  difefebibcek PP iehehdfnanddhrhafigfif O
Poisson veya Negatif Binomiyal regrsyon AAOOAE Ail.ali Ai ahdad

modelleri ile analiz edilebilir [3,5,6].

Zero-inflated velveya hurdle modeller, KaEAO KA
CEUI AT i AUAT EAOGAOI EATI EE - %o%5© I
AAgAOI AOET ET ARagOa Al UAUA dﬂdiAﬁ’o@'

overrAEODPAOOETT DOI Al AT ETE Afkj ERYRAE EQ@a AR BE| | EOA

, EOAOAOQI -offatdd ve&) Aardle regresyon Ei EREEOER . AAT ahi AT1 aER Al
modellerinin bir uzanta Oa 1 1 AT~ OA  EAONI AOUT ERAPaghi Al 4BO®IAORA AB
OAOEI A0 EGEl -$p&ifid kimarindl HOBEAARO, Ui EO6OOS

modeller de mevcuttur[6,14].

"0 eAlghi AAA EOIT AT g1 AT Kavyeplari | A  OAOE OAOET EI
AAgAOl AT AEOET | AGE  OI 1 OAOmAMOAMRAR 1 GAT Ri ORT | & Odcky &4 O
OUCOI AT A 1 EOAOCAOGI Oi T AA Ol ARBAIABUEDTAROGY ALO PQRAEO: Aaq'C
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An Application of Risk Evaluation For Herniated Disc
Emre KALYON!?

IMEF University, Faculty of Science, Information Techonolog®BANBUL, TURKEY
Abstract

The purpose of this study is to create an application which helps people to evaluate the risk that whether they
have herniated disc or not. With a few feature inputs from the screen, users can evaluate the risk themselves
whether they are sick or not. Purpose of this study is to prevent loss of efficiency in health sources in healthy

cases and direct the patient to hospital early to prevent the sickness to become much worse.

Keywords: Herniated Disc, Risk Evaluation, Machine kpig

Introduction

Our spine consists of 3233 bones arranged on top of
each other and constitutes the most important
support element of our movement system. These
bones are tightly connected to each othethrough

1 ECAI AT OO AT A ETAI OAA
Thanks to its interesting structure, the spine
supports us while sitting or standing and allows us to
make the hardest and sudden movements. When
looked sagitally, there are three curvatures in the
spine. These curves gain us resistance to impacts and
weightlifting. Discs between the vertebrae increase
flexibility during movements. Thus, we can carry out
many tasks during our daily life. However, in some
cases, this system in the spine can cause pitelns
and painful conditions. For example, as the muscles
in the neck and waist region remain in the same
position for a long time, the internal tension of the
muscles increases and the curvature of the spine
begins to decrease gradually. Spasms developtime
muscles due to compelling positions such as sitting
or working in the same position for a long time,
leaning forward and lifting heavy, causes the
pressure inside the discs to increase. Thus, flattening
occurs in the waist and neck region. The flatteng of
the spine leads to the disruption of the discs in that
region in the long term. After some time more serious
painful disorders such as disc hernia may occur.

Nowadays, lumbar and cervical hernias have started
to be seen very frequently. With the effet of various
factors in the home and work environments,
especially inactivity, spinal disorders have increased
and become a major health problem. Lumbar hernias
are more common since the center of gravity of our
body is close to the lumbar spine. In suclkases, a
specialist should be consulted as soon as possible and
necessary examinations should be done. Clinical
examination is very important in the diagnosis of

* Corresponding author e-mail : emre.kalyon@softtech.com.tr
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hernia. The application prepared with this study can
be used both as a decision support systein clinical
examination and can advise people who hesitate to
go to hospital. After the examination, a humber of
examinations may be requested Nowadays, the most

A A T A T e o 00 8

detailed information about the location, level and
degree of hernia. This study also aimed to reduce
unnecessary MRI scansThe application will take

some feature inputs from the user interface and
evaluate the risk of having hernitated disc. The
features which are entered form the user interface
will be very easy to maintain. Users can maintain

OEAOA AEAAOOOAOG AU OEAI OAIT (

help in this process would be better to have more
accurate measures. The application will help to

prevent loss of efficiency in health sources by
eliminating the need for seeing a doctor for those
who has a low probability to be sick. Human and
equipment resources are very valuable in health
sector. This application can help to filter who needs
to see a dator and take MRI or Xray films. In the

future as the number of applications like these
increase resources in health services will be used
more efficient. Application will also help prevent the

sickness to become much worse for those who is
carrying high risk to have herniated disc. The

application will use machine learning methods to
determine the risk. Because rules of making
diagnostics on this illness cannot be coded directly
with if z else commands. Evaluating the risk for this
sickness is based onrecognizing a pattern like

doctors do. Five machine learning methods are
tested. The method with the highest accuracy is
implemented on the application. The methods are
tested with the default parameters and with hyper

tuned parameters. Microsoft Azure Mchine

Learning Studio is used to determine the best



FLYGESNYFGAZY L ¢

I 2y FTSNBYOS 2y 5 RO June?5@8 BR0,Géinbl) FURKEYLILIE A OF G A 2

algorithm. In this study | will work with Prof. M.D.
401 1'1DHD +ATUITT xEI
Medicine and Rehabilitation who helped to
determine the features necessary and tag the labels.

Proposed System

We need some features to calculate the probability of
herniated disc. The relevant features are determined

xEOE OEA EAI P T &£ 001 £/8 $ O
is a specialist in Physical Medicine and
Rehabilitation.

Data

Due to personalinformation protection law, special
permissions are necessary to work with the real data.
So data has to be generated.

To create data first features for cases are filled

Alp Kalyon MD.
Bragard Achille Herniated Disc
D SR-R [ SIRL | "ot [VAS pefex (Label)
1 40 70 True 6 Normal True
2 60 70 True 5 | Diminished! True
3 30 70 True 7 Lost True
4 70 30 True 9 Lost True
5 70 45 False 2 | Diminished! True
336 70 70 False 3 Normal False
337 60 60 True 3 Normal False
338 60 70 False 2 Normal False
339 70 70 False 3 Normal False
340 70 70 False | 3 Normal False

Table 1. Header ad first rows of dataset that is used for
this study for train and test

Mean 0.7029

Median 1
Min 0
Max 1
Standard Deviation 0.4576
Unique Values 2
Missing Values 0

Number of Cases withou 101
Herniated Disc

Number of Cases witHerriated 239
Disc

Table 2. Statistics faflerniated Dis¢Label)

Features

In literature Herniated Disc Diagnosis techniques are
usually done by magnetic resonance imaging (MRI)
Scans or radiographs usig computer vision
techniques.
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$08 401ieée 'ipP +AITUIT fp¥Y E

EO AomQdb} AsEdA bdedd<e MEITis the BestOuayAfér

AEACT 1 OEO8 2AAET COAPESO EI
information about the illness.
-ATAAT 680 jc¢mpuq ¢ ¢&wwhichOOA L
uses radiographs. A new ensemble consisting of
Bayesian network optimized by Tabu search
orlz{?la Bsa clla§s er Qng f—h’i\ﬂ wa elets gssthex
evant feature selection

projection filtér is'used for re E

Al A

da Rocha Neto A.R., SausR., de A. Barreto G.,
Cardoso J.S. (2011) [3] studied on a computer aided
diagnosis system called SINPATCO (System for
Diagnosis of Pathologies of Vertebral Column ). This
study is to help medical workers. Because medical
workers are affected by stresstiredness and can

AAOAOG Aheyg less KnRvgdge An thy Geld.ohenAus system &

labels the case as the opposite of the medical worker
they intent to analyse the case more carefully and
take suggestions. Also their study suggests that
machine learning works well on non complex
OUOOAI 6 AT A 1 AAAT O 1T EEA Ol
Koh, J., Chaudhary, V. & Dhillon, G. Int J CARS (2012)
[4] used MRI scans to help to clinical workers. They
achieved %99 accuracy and speeded up %30 the
diagnostic process.

KAPANDJI [5] says wit a prolapsed disc, moderate
elevation of the lower limb will become painfull
because of the trapped nerve roots. This sign is called

, AOBCOABO OECi 8 4EA EAAO(
Raising test will be used in this study to evaluate the

risk of the herniated disc.

Lee JH, Lee SHb] indicates that straight leg raising
test is a critical feature for predicting disc herniation.

Dutta S, Bhave A, Patil $7] indicates MRI scan
sensitivity and specificity for determining surgically
significant levels was 100% and 94.94%,
respectively. Straight leg raising test was positive in
74% of patients, with 85%, 43%, and 75% for
paracentral, central, and foraminal levels,
respectively.

Kido T, Okuyama K, Chiba M, Sasaki H, Seki N, Kamo
K, Miyakoshi N, Shimada 8] finds out pain is useful
for appropriate level diagnosis.

David J. Magee [9] indicates The Straight Leg Raise
(SLR) test is a neurodynamic test. Neurodynamic
tests check the mechanical movement of the
neurological tissues as well as their sensitivity to
mechanical stress or compression. These tests, along
with relevant history and decreased range of motion,
are considered by some to be the most important
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physical signs of disc herniation, regardless of the
degree of disc injury.

van der Windt DA [10] finds ou better results are
obtained combining imaging and Straight Leg Raising
(SLR) test.

Majlesi J[11] says the SLR test may especially help
identify patients who have herniations with root
compression requiring surgery.

The application prepaped with this stud/ will collect
information about the following features decscribed
below.

If the lower limb is elevated with the knee extended
as shown in figure 4, at an elevation degree a pain is
felt on the posterior aspect of the thigh. This degree
of feeling pain forboth left and right legs are features
for us.

Image 1. Straight Leg Raising (SLR) Test

This test is done with the side of leg which pain is felt
in the SLR test.

The angle of the leg is lowered to maximum angle
which the pain felt on SLR test is losiThen the foot
ankle is bended upside as shown in Image 2.

If there is pain after the bending this is featured as
true, else false.
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Image 2. Bragard Test

The patient is asked to evaluate his level of pain
between 1 and 10.

The output of thisfeature is an integer between 1 and
10.

Visual analog scale

Pain as bad as it
could possibly be

No pain |

Graphic rating scale

Mild Moderate Severe
Pain as bad as it

could possibly be

No pain [

(Numeric) rating scale

Moderate

i | | | | | | | | |
L I

10

Pain as bad as it
could possibly be

Figure 1. Visual Analog Scale

To test the Achilles Reflex, you need to locate the

| AEET 1T AO OAT AT T8 4EAOBO OE
heel with the rest of your leg. To test the reflex, you
would use a softhammer or your fingertips and you

xI Ol A pOOE OEA DPAOOIT 6O £A&
toes towards up so that the Achilles tendon comes
tight. Then you will tap and note any movement in

the foot. The achilles reflex level on the side which

had pain on SLRest is compared with the side which

had no pain This test will give us the achilles reflex

level feature data as normal, diminished or lost
compared with the healthy side.
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Image 3. Achilles Reflex Test
3 Machine Leaning Methods
3.1 Evaluation of Methods Used In This Study

Two following class binary machine learning
methods are tested. The method with the highest
accuracy is implemented on the application. The
methods are tested with the default parameters and
with hyper tuned parameters. Microsoft Azure

Machine Learning Studio is used to determine the
best algorithm.

i) Two-Class Support Vector Machine
ii) Two-Class Boosted Decision Tree
iii) Two -Class Logistic Regression

iv) Two-Class Bayes Point Machine
v) Two-Class Averaged Perceptron

My project for data analysis on Microsoft Azure
Machine Learning Studio

Risk Evaluation for Herniated Disc Microsoft Azure
Experiment [12]
https://gallery.cortanaintelligence.com/Experiment
/Risk-Evaluation-for-Herniated-Disc

Combining all these 5 methods with 2 default and
hyper tuned combination we have 10 different
algorithms to compare. Results are shown in Table 3.

Table 3. Result of Machine Learning Methods used in thigroject

Algorithm Training Accuracy Precision
SVM normal 0.882353  0.922078
SVM tuned 0.921569  0.948052
Boosted normal 0.901961  0.924051
Decision Tree

Boosted tuned 0941176  0.961039
Decision Tree

Logistic normal 0.941176  0.961039
Regression

Logistic tuned 0.911765  0.925
Regression

Bayes  Point . al 0911765  0.935897
Machine

Bayes —Point, 4 0911765  0.935897
Machine

Avaraged normal 0.843137  0.896104
Perceptron

Avaraged tuned 0.911765  0.935897
Perceptron
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Average Log

Recall F-Score

Loss
0.922078 0.922078 0.256436
0.948052 0.948052 0.191873
0.948052 0.935897 0.283791
0.961039 0.961039 0.155978
0.961039 0.961039 0.186079
0.961039 0.942675 0.237186
0.948052 0.941935 0.212191
0.948052 0.941935 0.212191
0.896104 0.896104 0.282806
0.948052 0.941935 0.20104
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As shown in Table 3 the bestnethods for this data
is Boosted Decision Tree (Hyper Tuned) or Logistic
Regression.

Application

The application will take feature inputs from the
user interface and evaluate

the risk of having herniated disc. Although the
features which are entered formthe user interface

IS very easy to maintain, some features can be
obtained with the help of a partner of the user.

The necessary features are Straight Leg Raising Test
(SLR), Bragard Test, Evaluation of Pain in VAS
(Visual Analog Scale) and Achilles Rett.

Detailed video explanation can be found at the link
below.

http://tuncalpkalyon.com/ml/
4.1 User Interface

The user interface of the application is shown in
Image 4.
i

Sag Diz Bacak Kaldirma Agisi (10° - 80°)

[«] ¢

Sol Diz Bacak Kaldirma Agisi (10° - 807)

|

Bragard Test (1: Agn Var, 0: Yok)

Agn Siddeti (1-10 arssinda giriniz.)

|

Agil Refleksi (0:Vok , 1: Az, 2: Normal)

N

. . Durum %
Degerlendir

Bel fitig1 olma riskiniz ydksek. Litfen uzman doktora damisin!

Image 4. User Interface of Risk Evaluation for Herniated
DiscApplication

Conclusion

This study shows that with the features, Straight
Leg Raising Test (SLR), Bragard Test, Evaluation of
Pain in VAS (Visual Analog Scale) and Achilles
Reflex, the consistency in diagnosis of herniated
disc is actually high. Due to Igal issues , evaluation
of this application cannot replace the evaluation of
a doctor and can only be used for an initial advice.

The results of this application can be used for
people who is not sure to go hospital for their
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complaint. The application @an also be used to
prevent unnecessary visits of the hospitals.

This study also shows that such applications with
machine learning can help maintain health services
to classify the cases of disc herniation. What
machine learning does is recognizing the p&rn of
a case, which is what doctors actually do in
establishing the diagnosis.

Lumbar disc herniation is a disease that physical
examination, symptoms, and findings on imaging
technique do not always correlate with each other.
So that some other instrumats are needed in the

diagnosis.

An accurate and specific diagnosis prevents the
recurrences of low back pain and chronic spinal
pain. In addition, it helps to differentiate the cases
who do not require any surgical approach.

On the other hand some auxiiiry methods are
necessary for those patients who hesitate to refer
a doctor . This handy and practical application can
help those people.

The application prepared with this study can be
used both as a decision support system in clinical
examination andcan advise people who hesitate to
go to hospital.

On the basis of my findings in this study | conclude
that applications with machine learning prepared
with some simple parameters can be easily applied
to most of the illnesses. These applications carelp
most people to refer a doctor in a costeffective
manner.

Thanks

AEATEO O1T 001 £8 -8%$8

support.
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E¢ETh ciTAAl AAOBT BAOQARDAAUET GRABEDE EOI 1 Al giiaghoO
AhAi AAAT 11 O0hi AEOAAg 08 "EOET AE AhRhAI AAA CEOIi 1T 0Oi 1 UA
ET Al AUgAg AAOET I EEI AOETET 3AC. AO 1 Ei AOEOCEMET AEI i O
KAl ahi AT gl EEET AE AhAi AGal AA EOARh 2'" OATE EAT Al al .
AET i O1 Ai A PAOAI Oi AT 61T A T1 AT AOEEOE ET AAI ATIEROEOS
AT EUE O1T10éil AOaTATET Al AVaAREIARDER | EeEI AT IEEh OEO8 ! UC
01166l AO ET AAT AT AEgET AAR AT EUE O1I106AOTHh 2'"C(C)C
Anahtar Kelimeler : GE O thO iADeAnve O AT GEDR BEIi i O MdldndkriTespiti, Segnet

Effect of Different Color Channels and Encoder Depth on Segmentation
Performance of SegNet

Abstract

Melanoma is one of the most deadly types of skin cancer and it is defined as abnormal growth of cells due to
structural DNA damage. Accurate segmentation ttie lesion has great importance in the detection of
melanoma. However, there is no general segmentation method that can be applied to all skin lesion types
with traditional methods. In this study, SegNet network architecture, is used to accurately segmehe

lesion region. The proposed study consists of two main stages. In the first stage, only the effects of different
encoder depths on segmentation performance of SegNet architecture were observed without any
preprocessing on image. In the second stagéet effect of different color channels added to RGB color
channel on segmentation performance of SegNet network was examined. It is observed that the best results
were obtained when the encoder depth was 5 when we used different channels with RGB chanrrel. |
addition, when the results of different color channels were examined, it was seen that the best results was
obtained in RGB + H + | + G channel.

Keywords: Image Processing, Deep Learning, Image Segmentation, Melanom Detecti@gnes
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Pel et Geometrisinin Termoelektrik Soju

Etkilerinin Kncwel Odremegisiel Bemd e€tkima

A. Hakan YAVUZ

41 EAO ' AUET O AT PARA -1 EOAOOEOAOER -1 EAT AEOI EE OA g
471 EAOh 4i OEEUA

vUAO

"O éAlghl ARAR OAOIT Al AEOGOEE j4%q 1TAi11AOET OA OEO

UET OAT EDAOEIAIGDN AAEI i EROEO8 ' Al AT AEOAT UET OAI1AO

AOI AEOA OAUA OAAAAA OagAAEIl gE AAgEREI 1 AOETE EO

ET G
EAOADI Al Al AOg OA AAgAOlI AT AEOI Al AQHE | & A OMIAD Al 10l AE ©A
Ee OA Aagh AiOi1 ~EAEOEOI AOET O1 bl Ai AOEEI AOE e
AAT AUOAT DAOAI AOGOAI ACET ET EOIT Al a1l i AGgl A AAUAT A

Performans analizie ET  ET 1 AUAA El éi 1 AAEI EO DPAOAI AOGOATI AOA AAU
iTAATE j-14,1'"q CAIEROEOEI i EROEO8 -1TAATET Al g00]1 O
CAT i AGOEE EUAI 1 EEI ACET 11T Ai 1 AT AURIa0 AN AR GEFEO AA QR
Oi 1 6eil ADal al AAT AUOGAT 1 AOI 61 AOT A Al AA AAEI AT OI1 Oe
Anahtar Kelimeler :4 AOi 1T A1 AEOOEE 11T Ailh CAOeAE &Alaghi A PAOAI AOOAI A

Investigation of The Effects of Pellet Geometry on Thermoelectric Cooler
Module Performance: Simulation and Experimental Study

Abstract

In this study, an experimental method has been suggested and tested in order to analyse performances of
thermoelectric (TE) modules and systems. Traditional method assues parameters of semiconductors either

AT TOO0AT O TO0 TT1U OAI PAOAOOOA AAPAT AAT 08 4EAOGO «xE
modules are misleading. On the other hand, with utilization of experimental parameters attained via direct
measurements on an operating module enables the new method to take into account the total effects of all
internal and external factors over the module. A simulation model (MATLAB) was developed using the AHISKA
method based on easily measurable parameters for perfimance analysis. The accuracy of the model was
tested experimentally. Using the model, the effects of geometric properties on module performance were
evaluated. The simulation results obtained according to the new method were found to be close to the résul
obtained by experimental methods.

Keywords: Thermoelectricmodue, real work parameters, semiconductor materials, geometric optimization.
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! E OEF] Typical Material Parameters
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UAOqElI ADEAT A E,UAIIEE‘IAOE% IAI A 0@ Alplen i PV | A0
3AAAARE EAOOAU3Oah (h AO\e @ﬂ@ffﬁ% % Prave katalogy g
PAOAI O AT O EAOOAUa0g U ARBERI ‘ Agﬁ a8
i OAOEAE EEOI A OAOAquAAlK?AﬁéﬂﬁﬁﬁﬁBﬁﬁ‘ AAPKO A AbA
AeIAEOAAaO roY8 L h mh N Al B d, O
OaAAEl abAOABOCEAE UAOqE|thﬂ|ﬁR EfE%E BEb
EUAT T EETI ADET A AA AIzOOAMMw%%mﬁ@Aq
DAOAT AOOATI AGET 11 Ail eAl h%? 8
Ui OABO8 +1 AOEE UET OAT | A G ’bme‘?dk& AT T A
EAI T AEOAAq 08 - T AT OAOGAORBal ARAOEALT ABDE
EUAI 1 EEI AO OA voaAAomaoﬁéggAAE@éAéNOAL_Il
ATl 600 DAOAI O A1 01 AdDagl | POAOEEAIOA EAMBRA AT 8
OAEI ET AAEI 1 AOGOE ETAI | EAEWS OARBEDOI ATed8 Ag
deneysel metotlar ile elde edilen veriler ile ~ DAOAI AOGOAT AO 1T ARI Akq
EAOhal AhOgOal Ageal AA ETANTAI EACAUEO] BEST ECA BBIORIO Of
0AOAI Of ATO AT AI EUE |1 UAOEHAQE] BEpETI AR & Al AT AR T
TEM geomérisinin benzetiimesine ve deneysel OAOITAITE j%q OA UliUAU Oga
i1 AOAE ETT1001T1 AAEI | AOET bkinni(TAepa Tl E4 R O4 OAOKIi A EAAUA
4%- CAT I AOOEOE AAgEROESEPADLAI AQRDRI BAOAI AGOPELOAT |
OAI Al Al ARGERI-AEORAES | RarawetOAl AO 11 0bh 1T TAITA AOE
DAOAI AOOAT AOET ET OaAAE] aRORATARDER EfA ORMGAEIEAA ABDNA
CEOOAOEI | EROEODS 6Al ahaOEAT ET 1 AUAA El&ilA
AHISKA metodunun temel parametreleri hax, Vinax
ve B0 0308 " O DAOAI AOOAI AO U
EeEIT Ol Pl Al=0hg O@A Ui A&i 111
Ui UAUET AAT A [=&ikeA Elde AdiliA BLE E h
hAOOI AO Al Oal AA T ET Elc@l Ol
OA 1 AEOEI Oi Oanwh Aldel edilE. BWEA OE

hAOOI AOg T Ind eflidd&hAle elEaRd )
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1 AOAE Al al g @8 E$ &1l ABWOATAOI IAM@A O1 AO o512V - E )
EOI | AlDeikidno@E vq EI A OAOEI AT ARGVl t A0 Imax S -
elde edilir [12]. max ®)
4%- 6ET AEOAT AE m AET OET AAT 4 (1 +20Vime" Eradmaryp
E
V 'E max
R = S~ nex (1) 2 -
4%-3ET OAOI Al EI AGEAT I EE EAOOAU3 Oalmer +
K — 0'5\/max(\/max Emax)l max (2) COP: & (10)
THEmax P
4%- 6ET EAI EOA MEAEOEOI +
V. E "0 e Al ah iléiA ferfodrans Ganalizinin
TG (®  UApgliAOa OA | OAOEI AAAE
W™ Ema) Tn AgOEI AOET ET A1 AR AAE] AAE
4%-8ET OI s OE Ui UAU OaAAEITaOAT+ad AA AEO 1T AAT CATERO
E AAREI AAETI AT OA CAI [T AOGOE AE
T =T,(1- —) 4 cp1e127mu, h I TAi1 AAUahRAOGARA
Vinax ile elde edilen bulgular, deneysel yolla elde edilen
ONI__ 7 AOlI ¢Ol AO OA EAOAI T C OAOEI
Vv, =——m E_ =2NaDT__ (5) CAi i AOOEOET EI [T AT kbAOA
G etkileri incelendi.
vieilAl AO DPAOAI AOOAT AOAz; GRRA: I©LI:AILLIRA i AAEO
UAGaEl AOEAT | Al Ddniieh (BRI AT | Eiéig §E&ESNQ'}L§$A o
verilir. " AT UAOEI &Alaghi AGalal OAIA
UADPagl AARE 11 Ri 1 dolA O] Vieax%
r = GVoin = Vinax parametrelerinin deneysel olarak elde edilmesi,
2NI 2NT, CEOEh DAOAI AOOAOGE 11 AOAE
051 ViV, E . Ahelg T1AOAE UAOaElI AOEAT I
k= T 7 = e e OAOPEO AAEI T AGE OA OgAAEI]
2NGE, Ty 0.5V T EOI 1 Al al AOAE [T Ai1i1 PAOA
(6) edii AGE 11 O6hO0OOI AEOAAg 08 =,
3)-5,) .+ OAOAO®éngemHE-@oiile AT gl
" OOAAAR ' EATE 4% Ui UAuﬁe”%ﬁ Al geégﬁ%af"si O PARMeeler
CAi i AOOEE AEAEOEO . EOA (P affRRIREkEAT & 4 &7 1 A1 AT AT O
OAUg 0gAg08 9ATE UET OAI AA . =+ = )l] EOA
AOAT OAEg EIT 1 AUl gEI A E,‘Iéi‘lmlJ T — A AA
olarak performans parametreleri \| i s S —
EAOADPI AT AAET | AEGAAMEAGS 1-AAX =1 — E: }:I—@
emekDenklem(7)8 AAh 4 %- 6 ET Ol g OE [+ | ‘ .
Ol b1 Al DenglemWa)GEAA L @ s/ TOMA — =T =
EAOAAT A1 Ci & AsAR] ESAAT 4 %-( ! ﬂ—m
PAOAI Oi AT O BehidethA U @& A A L |
CEOOAOEI I EhOEOS8
=O'5|maxvminvmax — Emaxvmax @) a AEEI ¢8 3)-5,) + OAC
2I\IGEYTH:IXTH ’ o'5\/min2-|-H

Deneysel Kurulum
-T AL OAOOE E&KEAT AEDBl | AOA
hAl ABEEKRA c®AOEI I EROEO8 4 %
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AT ATEU OEOOAIE AEI CEOAOADI | EEEOOIOAIUIR Oall B AO AR Eah

€Al ghi AEOAAg 08 +11 0011  Adkied Arbdiendis ve- itdddlendD LCOOM2R-DAA,T
AEala AT AEOAOI Ai Al g 1T AI-COAREBE CAEEOIAA WD Mladaall AAT
j3-033Qq EITOOIT CEOERE EQiloASARAQBEBOACEBDI BAAEOSALO

)y Og Al 001 6 A£AT &stemidiOh/ol 5 g O
I TAOT AA ET1 06011 AAEI AOAE niﬁugp.ﬁA.%%d..hPEAFCéﬂAA

303 OOAIT OAAO OEOOAIETEID eAU@m%ﬁ(wﬁﬂ@hl&AQﬂ@ OAODI

AAET T AEOAAEO8 wwAO POI Al AF—6A606A— A+ EHOO+HAE

Al AAgui A i TAiTA OUCOI Al Al CREX 0,321 0,070 AZeE B.516 1 AR E
EAOEI I AEOAAEOS —IAIHMWIUAU oETAAEE dag AREI g3

OED OAOI T EODI EOIIAIqIAOAI% "El el 1l i AEOAAEO8 ) 03 0aAs
AEal ETTOOTTI AA  ETTOOT I HAOOAOE OAOA £E31 AAT

UADal Il AEOAAaO8 $AT AU Al URGBieET AR EGATAIOADEAAAE OAOE]
OAOO DPOT OAAI Oi 1011 AOGEE ii ADREABET AQEDEAEOCBAAE®NI AE

Temn€ Al ahi A OAKEAIEDN [j E&MAEBABAT AOOAI AOET E OAOPEO AOI
eAl gahi A OAEEI E OUCOI AT AT pMEGRA A ITCR OLT i EBADKODRA K
4 %- Ui UAUT AOE AOAOal AAEEistenhi A RQE IOQAIE E ICRIAMME T aEAT ah Oa
EAOEala EAAAT A EAAAT A EIEAONFOEE ABKEOIOA & GABRE W oty

4A00 T AOGEAAOET Al BhabVink A A& Bg GAAIT AAhT AUAOAE EAAA
parametreleri tespit edilmektedir. Qcmax rejiminde OUcOl AT Ags ) Oa Al 001 O £AAI
iseuygulananAEgq i OA CAOEI Ei AA CGH0QANT gasaiiA BA MIAGKEDA AT AE8 (
CAI AEgET AA 303 0agAag EOI |1 AEGEAOAEI EARNAAA HAOADA AACHI
Ui E OUCOI ATT AEOAAa 08 334EODAAEBGAAEEINAREEA ARA ARG CRAE] £
OAgl AT Ageal AA OUCOI AT AT ARaAAAEK] BESEI Rl £ OF £O0MaEia EA

CAIl Al a Oaaak Olaréki Eaydedilmektedir. AUAT T AUA AAhl AAgeal AA Eh
Kaydedilen Qmab I ADOEEXET AAT AT DIARIAE g T AAT 348UE | AEOET O
4%- 6ET 1 AEOEI Oi Ol g OQixA by Agkrilinh VnGhE OEOROAD 1 AT Ad olakd  E O
I1T AOAE Al gl i AEOAAa 08 kaydedildi. Denge durumundaki sisteme uygulanan

- AEgl EgOA AKOBKANERET AT A ]

. ; i OAOEIT Al OAOI T Al Rx oBrake i 1 A

kaydedildi (Tablo 2).
Tablo2. TennOAEET E OT 1T O&1 AO:

3 4nax( ) Vimax, V I max, A Emax, V

58 14,1 3,8 2,71

cAEEI o8 $ATAUOAI EOBOOI or'é\d)A“cr@é%ﬂEhE/shEAd*q& OAOO AAE
| T AAAE hAEEI /

L dengeye gelme5| beklendl TEM performans analiz
4%- AT ATEU OEOOATE 1T AIT GRAGDAIADEAAHE CAOFBELEAE AEQGHT A
hAOOI AOal AAEE AT AT EUET Ei | AUABN AEEAAAERARTE T RAOAE 4 O;
EOI T Al g1 1 AEOA Agzamstreler fefpDE1 QA D AT  gdlarakDIAFDEL OAAAT a1 A ¢

AAE]I AEEOAT  Oi 1 0A OAOI i ACHLe12DAL, AEfil Al | AA odibdim Al A
PAOAT AOGOAT A0 Eiéii AAEI | AGIOAG gibhOHDRO K E ®ARAE 1aAd EAS
kaydedilmektedir. Tablo3. QmuOAEEI O1 1 061 AOg

" 01 COl AO OA 4A00aR I A
> 2an o VYV [T K | TeK |EV W
©® AEI i1 AA CEOER pAOAIKodM apEiarcl S |
PAOAI Of AT 0g 1 UAOET AAEE AOBBI Al1dE 1| B99,E [ 2A1R]1| AG9A|D,35 UAOA
3

benzetim OA AA1 MO GAI AlGAO UA b
EAORal AROaOal Ag8 %l h ATUHé%'*%&E FPC APPRAIPIEE EAE
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38 |14 [3005 2625|178 | 11,08 ¢Al ahi AGg EOII Al al AGAE Al !/
1t6AA CEOOAOEI AES
38 |14,1 |30