T.C.
MANISA CELAL BAYAR UNIVERSITESI
FEN BIiLIMLERI ENSTITUSU

YUKSEK LiSANS TEZI
ENDUSTRi MUHENDISLIGI ANABILIiM DALI
ENDUSTRiI MUHENDISLIGIi BiLiM DALI

ENGELSIZ AKILLI ULASIM MODELI: iZMIR ILi ICIN BIR
UYGULAMA

Nur ERDEM

Danisman
Dr. Ogr. Uyesi Ozlem UZUN ARAZ

y

MANISA 2022



Nur
ERDEM

ENGELSIZ AKILLI ULASIM MODELI: iZMiR iLI iCIN BiR UYGULAMA

2022




TAAHHUTNAME

Bu tezin Manisa Celal Bayar Universitesi Miihendislik Fakiiltesi Endiistri
Miihendisligi Boliimii’'nde, akademik ve etik kurallara uygun olarak yazildigini ve
kullanilan tiim literatiir bilgilerinin referans gosterilerek tezde yer aldigin1 beyan
ederim.

Nur ERDEM



ICINDEKILER

Sayfa
ICINDEKILER  ....oooviiieeeeeeeeeeeeeeee et I
SIMGELER VE KISALTMALAR DIZINI ......coooiviiiiiiiieeeeeceeeecee I
SEKILLER DIZINT ..o \Y
TABLO DIZINI ..o v
TESEKKUR ..ottt VIl
OZET ettt VIII
ABSTRACT ..ttt et sttt et IX
Lo GIRIS oottt 1
2. LITERATUR ARASTIRMASI ..o 5
2.1, TZIN AIMACT .eeiuiiiiiiiieeiiie ettt e e et e e e e esaaeeennes 12
3. YONTEMLER ..ottt 13
3.1, Yaln UTEtiM ..o 13
3.2. Veri MadenCilifl .....covevueriiniiiiiiienieiecteeeicseeeeeee e 14
3.3. Analitik Hiyerarsi Prosesi (AHP).....cccccoveiiiiiiiiiiiieeeecee, 17
3.4. Simiilasyon ile Modelleme...........ccoceeveriiiriininiiniininiiteeececeeee 18
4. ENGELSIZ ULASIM ICIN YATIRIM PLANI UYGULAMASI ................ 22
4.1. Mevcut Durum ANAIZI .....cccvveeeeeeiiieeiiiiee et 22
4.1.1. Ulasim Siireci Mevcut Durum Is Akis Semast ............cccoeveveveneese. 22
4.1.2. Ulasim Siireci Deger Akis Haritast .......cceeeeeeveeeieenieniiienieeieeee, 24
4.2. Yatinnmlarin Yapilacagi Otobiis Hatt1 ve Duraklarin Belirlenmesi......... 26
4.2.1. Problemin Tanimlanmasi............cccceeeriveeerrieeriieeiieeeseee e 27
4.2.2.Veri Seth OIUStUIMA ......ccouvvieeieeiieee et eeiree e e e earee e 29
4.2.3. Veri On Isleme ve TemizIeme............ccooveveveeeeieeeeeeeeeeeeeeenn. 30
4.2.4. Veri DONUSTUIME ........oooiiiiiiiieiiieee e e 30
4.2.5. Model KUIMa......cccooiiiieeiiiee et eeciieeeeeieee e e e e e sveeeesseaeeeeenes 33
4.2.5.1. Modelin Kurulmast ..........coccveeeriieinieeeniieiiee e 33
4.2.5.2. Coziim Algoritmasinin Belirlenmesi .........coccveevieicniincnnene 34
4.2.6. Model Sonucunun Degerlendirilmesi.........ccoecveeeeiieenieeneieennnneenne, 36
4.2.7. Yatirim Kararlarinin Verilmesi........ccocveeeeieeeiiieicieeeciee e 36
4.3. Toplu Ulasim Siirecinin Simiilasyon Modeli ile Analizi ........................ 42
4.3.1. Otobiis Hatlarinin Modellenmesi............cccceeeeiieeeieeecieeeiee e 49
4.3.2. Otobiis Rota Planlamasi..........ccceeeeuieeriiiiniieiniieciieciee e 52
4.3.3. Yolcu Gelislerinin Modellenmesi...........cccueeerveeerieeeneeeeeieeeeneeeenne 52
4.3.4. Engelli Yolcularin Ulagim Siireclerinin Analizi.........cccceeveeeneennnee. 54
4.3.5. Ulagim Siireci Akisinin Simiilasyon Programinda Modellenmesi
............................................................................................................... 58
4.3.6. Simiilasyon Modeli Replikasyon Sayisinin Belirlenmesi ............... 59
4.3.7. Model Dogrulugunun ve Gegerliliginin Kontrolii.............cccue....... 60
4.4. Planlanan Yatirrmlarm Model Uzerinde AnalizZi............cococvovevevvvennnnen. 61
4.4.1. Planlanan Yatirimlarin Ulasim Siirecine Etkisinin incelenmesi
............................................................................................................... 61
4.4.2. Simiilasyon Uygulamasinda Deney Tasarimi............ccccceeuveeeneennnee. 67
4.4.2.1.Problemin Tanimlanmast...........cccceeveerieieniieniieenieeieenie e 68
4.4.2.2. Faktorlerin ve Faktor Seviyelerinin Belirlenmesi.................... 68
4.4.2.3. Cikt1 Degiskeninin Belirlenmesi..........ccceeeevveeenieriiienieeieenen. 69
4.4.2.4. Deney Tasariminin S€GIMEs1 ......ccocveeerveeerieeenieenieeeiee e 69
4.4.2.5. Deneyin Yapilmast.......ccoceeeerieneinienieneenienienieeieeeeseeee e 69



4.4.2.6. Deney Verilerinin Istatistiksel Analizi...........c.cococoveveverenennnee. 71

4.4.2.7. Analiz SONUGIATT.....c.veiiiiiiiiiiieiee e 74
5. ARASTIRMA BULGULARI .......coomiiiieeeeeeeeeeeeeeeeeeeeeeee e 76
6. SONUCLAR VE ONERILER ......oovoviviiiieieieeeeeeeeeeeeeeeeeeeeeeeee e, 86
KAYNAKLAR ..ottt 89
EKLER ......ooiiiiiiiteeeeeeee et 94
OZGECMIS ..ottt 146



SIMGELER VE KISALTMALAR DiZiNi

Abe
AHP
Anova
Dhs

dk
ESHOT
Kart id
km

Oto Abe
s

SSB
SSW
T.C.

Akill bilgilendirme ekrani

Analitik hiyerarsi prosesi

Varyans analizi

Dis hoparlor sistemi

Dakika

Elektrik, su, havagazi, otobiis, troleybiis
Karta taniml kod

Kilometre

Otobiis icerisine yerlestirilen akilli bilgilendirme ekrani
Saniye

Kiimeler aras1 varyans

Kiime i¢i varyans

Tiirkiye Cumhuriyeti



SEKILLER DiZiNi

Sayfa

Sekil 3.1.Bir stirecin genel modeli..........ooeeviriiniiiiniiniiinieecceeee 20
Sekil 4.1. Engelli yolcu ulagim siireci mevcut durum is akis semast ................. 23
Sekil 4.2. Israf ¢esitlerine gore kullanilacak yaln iiretim araglari ..................... 24
Sekil 4.3. Engelli yolcu ulagim siireci deger akis haritasi .........ccccceeveveeennennnee. 25
Sekil 4.4. Yatirim planlamast i$ aK1$1 ....c.coeveeiieriiiiiienieeieeie e 27
Sekil 4.5. Duraklara yerlestirilecek akilli bilgilendirme ekrani ......................... 28
Sekil 4.6. Otobiis i¢i akilli bilgilendirme siStemi ..........cceecueevieriieenienieenienien. 28
Sekil 4.7. Genel h1yerarsi YapiSl ..cc.eeeecvveeeieeeriiieeniieeniee e 37
Sekil 4.8. Yatirim atama algoritmast ......c..cecceevveveerienieneenienieneeieeeeseeee e 40
Sekil 4.9. Izmir ulasim haritast ............ocooeeeieeeeeeeeeeeeeeeeee e, 43
Sekil 4.10. 304 nolu hat glizergah haritast .........c.ccccceevvenieiiniieneninicneceee 45
Sekil 4.11. 72 nolu hat gilizergah haritast ..........cccocceeeviiierniiienniieciceece e 47
Sekil 4.12. Zaman dilimi modellemesi .........cccceeevcveeeriieeriieeiee e 49
Sekil 4.13. 304 numaral1 hat gelisler arast SUre ..........ccceevvveevrieeriiieeinieeneeennne 50
Sekil 4.14. Create blogu ile 304 numarali otobiis gelis modellemesi ................ 51
Sekil 4.15. Schedule ile kapasite planlama ...........ccccoovveevriierniiieiniieeniieeieeee 51
Sekil 4.16. Planlanan duraklarin modellenmesi ..........ccccoecveeveiieeciiecniiecnieeee, 52
Sekil 4.17. Durak modellemesi ...........ccccuviiieeiiiiiiiiiieeeecee e 53
Sekil 4.18. Stokastik yolcu gelig Verileri ........cocvevirviriinenienienieiecicecice 54
Sekil 4.19. Gorme engelli yolcu meveut ulagim SUrect .......eeeeveeveveernveenieeennne. 55
Sekil 4.20. Isitme engelli yolcu mevecut ulagim SUrec ..........oovevvvevevevrceerennnns 56
Sekil 4.21. Ulagim simiilasyonu dongii modellemesi .........ccccceevvveeeiiennnennnne. 58
Sekil 4.22. D1s hoparlor sistemi yatiriminin uygulanmasi sonrast siire¢ akist ... 63
Sekil 4.23. Akillr bilgilendirme ekrani yatiriminin uygulanmasi sonrasi siire¢ akisi

............................................................................................................................. 65
Sekil 4.24. Deney tasariminin agamalart .........c.cceeeeeerveeerieeenieesnieeseeeeieee e 67
Sekil 4.25. 304 numaral1 hat i¢in olusturulan yatirim analiz diizenegi .............. 71
Sekil 4.26. 72 numarali hat i¢in olusturulan yatirim analiz diizenegi ................ 71
Sekil 5.1. Yatirim adetlerinin dagilimi ..........ccoceveriiiiininiinienieceeceeeee 76
Sekil 5.2. Otobiis hattt talep grafiZl .......cccceeviiiiiiiiiieniieeeeee e 77
Sekil 5.3. 304 numarali hat 10 replikasyon boyunca sonug degerleri ................ 79
Sekil 5.4. 72 numarali hat 10 replikasyon boyunca sonug degerleri .................. 80
Sekil 5.5. 304 numaral1 hat yatirim senaryolarinin karsilastirilmast .................. 80
Sekil 5.6. 72 numarali hat yatirim senaryolarinin karsilastirilmasi ................... 81



TABLO DiZiNi

Sayfa
Tablo 2.1. Literatiir arastirmasi 6zet tablo .........cccooceeeiieiiiniienieeeeeee 8
Tablo 2.2. Literatiir arastirmasi 6zet tablo devami .........cccoeeeveevviieirieeinieeenen. 9
Tablo 2.3. Literatiir arastirmasi 6zet tablo devami ..........c.cccceveeeeieeicieeicieeeneen. 10
Tablo 3.1. Onem degerleri tabloSU ...........ccevevevevevieeeeeeeeeeeeeeeee e, 17
Tablo 4.1. Veri deposundan alinan veri dosyasinin ilk hali ...........ccccoeenienenne. 29
Tablo 4.2. Veri setinden elde edilen 6znitelikler ve agiklamalari....................... 29
Tablo 4.3. Otobiis yatirimlari i¢in dontistliriilmiis veri matrisi .......c..cceeeveenneenee. 32
Tablo 4.4. Duraklara yapilacak akilli bilgilendirme ekrani yatirimi igin
dONUStHITIMIS VEIT MALTIST..c..vvieeiiieeeieeeiieeeiieeeieeeeteeeeieeesreeesaeeesereeesseeesneeens 32
Tablo 4.5. Modellerde kullanilan nitelikler ve ac¢iklamalari.................ccceeeeeen. 33
Tablo 4.6. Normalize edilmis veri tabloSu .........cccceeeviieviieeiiie e, 34
Tablo 4.7. A, B, C smiflarina ait nitelikler ...........ccccooiiiiii 35
Tablo 4.8. A, B, C smiflarina ait nitelikler devami .............ccccocoeeeeiiiiiiiiineneenn, 36
Tablo 4.9. Modellerin SSW-SSB degerleri ......ooovveeriieinieeiiieiiieiiee e, 36
Tablo 4.10. Standart tercih tabloSU .........ccoeociiiiiiiiiieieeieee e 37
Tablo 4.11. Nitelik karsilastirma matrisi ve agirlik degerleri .........ccceeeevveennneen. 38
Tablo 4.12. Kiimeler arasinda ABC siniflandirmasi .........cccccceeeeveeecieeecnveeenneen. 39
Tablo 4.13. Giinler arasinda A sinifina sec¢ilen hatlarin benzerlik orani ............ 39
Tablo 4.14. Sefere ¢ikan giinliik ara¢ adedi VErisi ........cccceeveeeenieeiieenienieeene 40
Tablo 4.15. A-B-C smiflarindaki hat, ara¢ ve durak adetleri .................cc......... 41
Tablo 4.16. Izmir ili ulagim bOIGEIETI ...........cccoeververeeireieeereerieieee e, 43
Tablo 4.17. Giliney Buca bolgesi otobiis binig oranlart ...........cceeceeveveernneennneen. 44
Tablo 4.18. 304 Numarali hat durak tabloSu............cccceeeeviiiiiiieeciie e, 45
Tablo 4.19. 304 Numarali hat durak tablosu devami..........c.cccoceeieininiinnnnn 46
Tablo 4.20. 72 numarali hat durak tablosu ..........c.ccceevvieviiieviieeee e, 47
Tablo 4.21. 72 numarali hat durak tablosu devami........c...ccoceeviiiiiiniinncinnnnn 48
Tablo 4.22. Zaman dilimi tabloSU ........c..ceeeiiiiiiiiiiiiiee e 49
Tablo 4.23. 304 numarali hat arag gelis sikliklart .........ccccooevvieiniiiiiieiiieeen, 49
Tablo 4.24. Engel tiirline gore binis oranlart ........c..ccoceeveeieneenenicneenenicneenne. 53
Tablo 4.25. Mevcut durum sistem SUrelert ..........ceeeeeveeniiniiieniieiieeieeeceee 57
Tablo 4.26. Gorme engelli yolcu yiirlime isi adimlart ........cccceeeeevenvenenicnnnnne. 57
Tablo 4.27. “Otobiislerin gilinliik sefer sayis1” sonu¢ degerine gore t testi ........ 60
Tablo 4.28. “Sisteme giris yapan yolcu sayis1” sonu¢ degerine gore t testi........ 61
Tablo 4.29. D1s hoparldr sistemi uygulamasi sonrasi stireler ...........cccoeeuveenneee. 63
Tablo 4.30. Duraklara akilli bilgilendirme ekrani yerlestirilmesi sonrasi
SUTELET ettt ettt st 66
Tablo 4.31. Otobiis i¢i akilli bilgilendirme sistemi yerlestirilmesi sonrasi
SUTELET ettt ettt e st saees 66
Tablo 4.32. Yatirim senaryolar1 ve agiklamalart ......c..ccccoeeeveevenicneincnnicneenne. 70
Tablo 4.33. DENeY taSariMI ...c..ccecvvieeiireeniiieeeiieeeieeeeieeeseaeeenireeetreesaeeesnreesneeas 71
Tablo 4.34. 304 numarali hat modeli senaryolarinin giiven aralig1 degerleri .... 72
Tablo 4.35. 72 numaral1 hat modeli senaryolarinin giiven aralig1 degerleri ...... 72
Tablo 4.36. 304 numarali hat “ortalama otobiis sefer siiresi” sonu¢ degerine
gore senaryo gruplama tablOSU ........cc.eeeviieeiiieeiieeciieeeiee e 73
Tablo 4.37. 304 numaral hat "ortalama yolculuk siiresi" sonu¢ degerine gore
senaryo gruplama tablOSU .........c.ccovviieeiiiiiiiieeieeee e e 73



Tablo 4.38. 72 numaral1 hat “ortalama otobiis sefer siiresi”’ sonu¢ degerine
gore senaryo gruplama tabloSu ..........coceeiiiiiiiiiiiieiieeee e
Tablo 4.39. 72 numarali hat "ortalama yolculuk siiresi" sonu¢ degerine gore
senaryo gruplama tablOSU ...........cooiiiiiiiiiiiiiiiieeee e
Tablo 5.1. A-B-C simiflarina ait nesne adetleri .........coccceveeriieenieniienienneeneene.
Tablo 5.2. Senaryo sonug deGerleri........ccouvierieiiiieniiieiieie e
Tablo 5.3. Senaryo iyilesme oranlart ..........ccccceeeeveercieeeniieeeniee e
Tablo 5.4. Izmir geneli giinliik siire kazanc1 tablosu .............ccoeoeveveeverevevnnnee.
Tablo 6.1. Dis hoparlor sistemi i¢in belirlenen otobiis hatlari tablosu ...............
Tablo 6.2. Akill1 bilgilendirme sistemi i¢in belirlenen otobiis hatlar tablosu....
Tablo 6.3. Akilli bilgilendirme sistemi i¢in belirlenen otobiis duraklar: tablosu

\

74

74
76
81
82
84
94
95



TESEKKUR

Calismam boyunca bilgi ve birikimleri ile bana yardimci olan ve yol gésteren
damigman hocam Dr. Ogr. Uyesi Ozlem UZUN ARAZ’a, lisans ve lisansiistii
O0grenim hayatimda ders aldigim tiim hocalarima tesekkiirlerimi ve saygilarimi
sunarim.

Bu tez ¢alismasinda kullanilan verileri paylasan ESHOT Genel Miidiirliigii’ne
yardimlarindan dolay1 tesekkiir ederim.

Tim hayatim boyunca maddi ve manevi olarak yanimda olan degerli aileme
tesekkiir ederim.

Nur ERDEM
Manisa, 2022

VI



OZET
Yiiksek Lisans Tezi
Engelsiz Akilli Ulasim Modeli: izmir ili I¢in Bir Uygulama
Nur ERDEM

Manisa Celal Bayar Universitesi
Fen Bilimleri Enstitiisii
Endiistri Miihendisligi Anabilim Dal

Damsman: Dr. Ogr. Uyesi Ozlem UZUN ARAZ

Akillr sehir, son zamanlarda 6nemi gittik¢ce artan bir yaklasim olarak, hem
iilkemizde hem de diinyada on plana c¢ikmaktadir. Belediyeler ve ¢esitli kamu
kurumlari, tiim insanlara daha iyi yasam alanlar1 olusturmak amaciyla, akilli sehir
uygulamalarindan faydalanmaktadir. Kamu kurumlari, toplumda sosyal esitlik
saglayabilmek amaciyla, oncelikli olarak engelli bireylere yonelik olarak projeler
gerceklestirmektedir. Bu calismada, Izmir ili igerisinde toplu tasima hizmeti veren
belediye otobiislerinin engelli bireylere verdigi ulasim hizmetinin iyilestirilmesine,
engelli bireylerin ulasim imkanlarinin ve konforlarmin artirilmasimna yonelik
yapilabilecek uygulamalar arastirilmistir. Engelli bireylerin ulasgim stirecleri, yalin
iretim yoOntemlerinden faydalanilarak analiz edilmis ve siirecteki israflar tespit
edilerek, yatirnm gerektiren uygulamalar belirlenmistir. Israflarin énlenmesi igin
gerekli goriilen yatirnmlar, ESHOT Genel Miidiirliigii tarafindan adet olarak
sinirlandirilmistir. Bu yatirimlarin, hangi otobiis hatlarina ve hangi duraklara
yapilmasi gerektigi; akilli sehir uygulamalarindan, veri madenciligi yonteminden ve
simiilasyon uygulamasindan faydalanilarak arastirilmigtir. Akilli kartlardan alinan
yolcu binis verileri, veri madenciligi teknigi ile analiz edilerek engelli yolcularin
kullandig1 duraklar ve otobiis hatlari, ii¢ sinifa ayrilmistir. Sinirhi yatirim adetleri
dogrultusunda, yatirnrmin yapilacagi otobiis hatlar1 ve duraklar i¢in, bu siniflarin
niteliklerine gore yatirim atama iglemi gerceklestirilmistir. S6z konusu yatirimlarin
fayda analizini gerceklestirmek amaciyla, ulasgim modelinin mevcut durumu,
belirlenen pilot bdlge baz alinarak, simiilasyon uygulamasi ile modellenmistir.
Belirlenen yatirimlar igin alternatif senaryolar olusturularak, bu senaryolarin
simiilasyon modeli ilizerinde deneyleri gerceklestirilmis ve istatistiksel yontemlerle
karsilastirmast yapilmistir. Son olarak, analiz sonuglarina gére yatirim uygulamasi
Onerisinde bulunulmustur.

Anahtar Kelimeler: Akilli Sehir, Engelsiz Ulasim, Endiistri 4.0, Simiilasyon,
Veri Madenciligi.

2022, 158 sayfa
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ABSTRACT

M.Sc. Thesis

A Barrier-Free Intelligent Transportation Model: An Application for izmir
Province

Nur ERDEM

Manisa Celal Bayar University
Graduate School of Applied and Natural Sciences
Department of Industrial Engineering

Supervisor: Assist. Prof. Dr. Ozlem UZUN ARAZ

Smart city has come to the fore as an approach that has recently gained
importance in our country and in the world. Municipalities and various public
institutions benefit from smart city applications to create better living spaces for all
people. In order to provide social equality in the society, public institutions carry out
projects primarily for disabled individuals. In this study, the applications that can be
made to increase the transportation opportunities and comfort provided by the public
transportation buses for the disabled people in Izmir province have been investigated.
The transportation processes of the disabled individuals have been analyzed by using
lean production methods and the applications requiring investment have been
determined by identifying the wastes in the process. Investments that are considered
necessary to prevent wastes have been limited in quantity by ESHOT General
Management. These investments that shall be implemented on which bus lines and
which bus stops have been researched by using smart city applications, data mining
method and simulation application. The data obtained from the smart cards have
been analyzed by data mining methods and the bus lines and stops used by the
disabled passengers have been divided into three different classes by predetermined
qualifications The location and lines where the investment will be made are assigned
according to the qualifications of these classes by considering the planned investment
numbers. The current state of the transportation model has been modelled by
simulation application based on the determined pilot region to perform the benefit
analysis of the present investments. Alternative scenarios have been created for the
determined investments, and these scenarios have been tested on the simulation
model and compared with the statistical methods. Finally, investment application
suggestions have been made according to analysis results.

Keywords: Smart City, Barrier-Free Transportation, Industry 4.0, Simulation,
Data Mining.

2022, 158 pages



1. GIRIS

T.C. Cevre ve Sehircilik Bakanlig1 tarafindan yapilan tanimlamaya gére akilli
sehir; paydaglar arasi is birligi ile hayata gecirilen, yeni teknolojileri ve yenilik¢i
yaklagimlar1 kullanan, veri ve uzmanliga dayali olarak gerekgelendirilen ve
gelecekteki problem ve ihtiyaglart ongorerek hayata deger katan c¢oziimler iireten,
daha yasanabilir ve siirdiiriilebilir bir sehir anlamina gelmektedir [1]. Akilli sehir,
gliniimiizde, 6nemi gittikce artan bir tanim olarak on plana ¢ikmaktadir. Hayata
deger katan sehirler insa etmek ve daha iyi yasam alanlar1 olusturmak i¢in akilli sehir
konulu caligmalar hiz kazanmistir. Kentlerde yapilan bu caligmalar ile sosyal
yasamin sundugu firsat ve olanaklar da gelismektedir. Insanlarin tiimii, bu olanak ve
firsatlardan aymi derecede faydalanma hakkina sahiptir ve sosyal yapi iginde
geliserek varliklarin1 devam ettirmelidir. Bireylerin sosyal hayata katilimi; sosyal
alana ulasimi ve sosyal alani kullanimi ile yakindan ilgilidir. Civici ve Gonen,
yaptiklar1 ¢alismada, engelli bireylerin, engelsiz bireylerle esit sartlarda yasamlarini
stirdiirebilmesinin, kurulu ¢evrenin herkes i¢in ulasilabilir olmasina baglh oldugunu
belirtmistir [2]. Engele sahip kisilerin, sosyal hayatta roliinii almasi, sinirlarinin
genisletilmesi ve hayatlarini engel olmadan devam ettirebilmeleri; erisilebilir ¢evre
sartlariin sunulabilecegi tasarim, planlama ve engeli bulunan kisilerin ihtiyaglarinin
stirekli dikkate alindig1 uygulamalar ile miimkiindiir; fakat karsisina ¢ikan engelleri
asamayan ve bu sebeplerle sosyal hayat icerisinde yerini belirleyemeyen, engele
sahip kisilerin sayis1 ¢ok yiiksektir. Engelli ve Yash Hizmetleri Genel Miidiirliigii,
yayinladig1 biiltende, Tiirkiye genelinde en son 2011 yilinda yapilan niifus ve konut

arastirmasina gore niifusun %6,9’ unun engelli oldugunu bildirmistir [3].

Erigebilirlik, ayrimciligi kapsayan, ayrimcilik kadar sorunlu, insan haklari
alanlarindan biridir ve son zamanlarda uluslararasi orgiitlerin ¢aligmalarinda, insan
haklar1 yazininda siklikla yer almaktadir. [4]. Dogal fiziksel alanlar, insan yapimi
alanlar; kiiltiirel, sosyal, ekonomik c¢evreye erigebilme, bu ¢evrelerde verilen
hizmetlerden faydalanma ve katkida bulunma imkanlarina sahip olmay1 ifade eden
erigebilirlik kavrami, tiim haklarin kullaniminda 6nemli bir unsur olarak karsimiza
cikmaktadir. Engelli bireylerin erisebilirlik olanaklari, gelistirilmeye acik ve ¢okca

tartisilan ¢calisma konularindan biridir.



Kamu kurumlarinin en 6nemli sorumluluklarindan biri de; kaynaklarin
verimli kullanilarak, engelli bireyler gibi dezavantajli gruplara yonelik daha fazla
proje gergeklestirmeleridir. Hem sosyal ortamlarda hem de ¢alisma hayatinda engelli
bireylerin kendilerini gosterebilmesi ve bu ortamlara erisim imkanlarinin artirilmast
icin engellilerin ulasim olanaklarma yonelik yapilacak projeler biiyliik 6nem
tagimaktadir. Bu projelere ayrilan kaynaklarin verimli kullanilmasi, elde edilen
faydanin biiytikliiglinii de artiracaktir. Projenin dogru yonetilmesi, analizlerin uygun
yontemlerle gerceklestirilmesi, gerekli miihendislik uygulamalarinin kullanilmast,
gerceklestirilen yatirimlar neticesinde istenen faydanin elde edilmesi i¢in oldukca

onemlidir [5].

Son zamanlarda, kamu sektoriinde akilli sehir projelerinin artmasiyla birlikte,
veri toplama araci olarak Endiistri 4.0 teknolojilerinden yararlanilmaktadir. Toplu
ulagim hizmeti veren kamuya ait firmalar, 6nceki zamanlara ait yolcu talep verilerini,

geleneksel gozlem verileri yerine artik akilli kartlardan elde etmektedirler.

Bu tez ¢aliymasinda, Izmir Biiyiiksehir Belediyesi’ne bagli olarak toplu
tagimacilik hizmeti veren ESHOT Genel Midirligi ile is birligi saglanmistir.
Belirtilen kamu kurumu; izmir ilinde yasamni siiren engelli bireylerin, belediyeye
ait olarak toplu ulagim hizmeti veren otobiis araglar ile gerceklestirdikleri ulagim
stirelerini kisaltmaya, ulasim konforlarin1 ve ulasim olanaklarini artirmaya yonelik
yatirimlar yapmay1 amaglamistir. Yapilan calismada; mevcut durum analiz edilerek,
tespit edilen israflarin giderilmesi icin cesitli yatirimlar planlanmistir. Kamu
kaynaklarinin etkin kullanilmasi, yapilacak yatirimlardan saglanacak faydanin
artirtlmas1 ve yliksek verim alinmasi amaciyla ¢esitli miihendislik yontemlerinden

faydalanilarak kamu kurulusuna destek verilmistir.

Yatirimlarin uygulanacagi ara¢ ve durak yerlerinin belirlenmesi amaciyla ilk
olarak veri madenciligi yontemi kullanilarak, en fazla sayida engelli yolcunun
yararlanacagi durak ve otobiis hatlar1 belirlenmistir. Sonraki adimda ise yatirimlarin,
secilen otobiis hatt1 ve duraklara uygulanmasi durumunda getirecegi faydanin analiz
edilmesi i¢in simiilasyon ile modelleme ve deney tasarimi caligmasi yapilmistir,

yatirimlarin birbirleriyle karsilagtirilmasi i¢in varyans analizi yontemi uygulanmustir.



Calismada, yalin iretim yontemleri ve Endistri 4.0 teknolojileri birbirini
destekler nitelikte kullanilmistir. Mevcut durum; deger akis haritalama, israf analizi
ve veri madenciligi yoOntemleriyle analiz edilmistir. Mevcut sistem simiilasyon
programinda modellenmistir. Olusturulan simiilasyon modeli {lizerinde, planlanan
yatirimlarin uygulanmasi durumundaki iyilestirilmis yeni durum incelenmis ve

analizler sonucunda iyilestirilmis son model kararlastirilmistir.

Calismanin ikinci boliimiinde; akilli sehir uygulamalarinin, engellilerin
erisebilirligini ve yasam konforunu artirmaya yonelik caligmalarin, lojistik
sektoriindeki Endiistri 4.0 ve yalin iiretim uygulamalarinin, Endiistri 4.0 ve yalin
liretim entegrasyonunun konu alindigi ¢aligmalar1 kapsayan bir literatiir taramasi

yapilmistir.

Ucgiincii boliimde, bu calismada kullanilan; veri toplama ve isleme araglari,

yalin iiretim yontemleri, veri madenciligi ve simiilasyon yontemleri anlatilmistir.

Dordiincii boliimde, toplu tasima otobiisleri ile engelli bireylere yonelik
verilen ulastirma hizmetinin iyilestirilmesi amaciyla, mevcut durum analiz edildikten
sonra c¢esitli yatirmlar planlanmis ve bu yatirnmlar analiz edilerek yeni ulagim

modeli 6nerisinde bulunulmustur.

Calismanin dordiincii boliimii olan uygulama asamasi, dort ana kisimdan
olusmaktadir. Birinci kisimda, izmir ili siirlarinda sehir ici toplu tasima otobiisii
kullanan engelli yolcularin mevcut durumdaki ulagim siireci incelenmistir. Siirecin
deger akis haritas1, is akis haritas1 olusturularak israflar tespit edilmistir. Ikinci
kisimda, engelli yolcularin akilli kartlarindan alinan biiyiik boyutlu binis verileri veri
madenciligi yontemiyle ayiklanarak analiz edilmistir. Xlstat veri madenciligi
programi kullanilarak model olusturulmustur. Bu modelden faydalanilarak, otobiis
hatlar1 ve otobiis duraklar1 i¢in ABC simiflandirmasi gergeklestirilmistir. Yatirimlarin
yapilacagi otobiis hatti ve durak yerlerinin belirlenmesi icin, “yatirim atama
algoritmas1” olusturularak 6n karar adimi tamamlanmistir. Uciincii kisimda, pilot
bolge ve pilot hatlar belirlenerek mevcut ulasim modeli simiilasyon programinda
modellenmistir. Dordiincii kisimda, farkli yatirirm senaryolar1 ig¢in simiilasyon
programinda deney tasarlanarak fayda analizi yapilmis ve senaryolar arasindaki fark

istatistiksel olarak analiz edilmistir.



Calismanin besinci boliimiinde; yapilan analizler yorumlanarak, engelli
bireylerin ulasim siireclerini  kolaylastiracak yeni bir uygulama Onerisinde

bulunulmustur.



2. LITERATUR ARASTIRMASI

Bu tez c¢aligmasinda, engelli bireylerin toplu ulagim ile erisebilirlik
imkanlarin1 kolaylastirmak amaciyla akilli sehir uygulamalarindan faydalanilarak,
yalin bakis agisiyla Endiistri 4.0 yontemleri kullanilmistir. Bu sebeple literatiir
aragtirmasi; “akilli sehir uygulamalar1”, “engellilerin erisebilirligini ve yasam
konforunu artirmaya yonelik ¢alismalar”, “lojistik sektdriindeki Endiistri 4.0 ve yalin
tiretim uygulamalar1”, “Endiistri 4.0 ve yalin iiretim entegrasyonu”, olarak 4 kisima

ayirilarak yapilmaigtir.

Akilli sehir uygulamalar1 konusunda yapilan calismalar incelendiginde;
Hanandeh ve Abbasi’nin, atikla ilgili kuruluslarin, yonetim sistemlerini daha iyi
tasarlamasimna ve caligtirmasina yardimci olacak, dogru tahmin mekanizmasini
olusturmay1 hedefledigi goriilmiistiir [6]. Bunun i¢in ¢esitli Endiistri 4.0 teknolojileri
ve yoOntemlerini denemis ve sonucunda yapay zeka modellerinin iyi tahmin
performansina sahip oldugunu ve belediye kati atik tahmin modellerini olusturmak
icin basariyla uygulanabilecegini gostermistir. Badii vd., sehir garajlarindaki mevcut
park yeri sayisint tahmin etmek icin birtakim teknikler sunmus ve Floransa
bolgesindeki bazi garajlarda uygulamasint yapmistir [7]. You ve Yang, kentsel
genislemeye etki eden faktorleri veri madenciligi yontemini kullanarak
degerlendirmistir [8]. Chen vd., cografi ve hava durumu bilgilerini kullanarak, toplu
tasimadaki yolcu sayisini tahmin etmek ve yolcularin binis tercihlerini tahminlemek
amactyla veri madenciligi ¢alismasi yapmistir [9]. Zhuang vd., belirli adetteki trafik
kamerasint dogru noktalara yerlestirip kentteki ara¢ sayisini en dogru tahminleyecek
modeli olusturmak icin makine Ogrenmesi ve veri madenciligi ydntemlerini
kullanmistir [10]. Gomede, akilli sehirlerde egitimi gelistirmeye fayda saglayacak
hesaplamali bir yapay zeka kullanimini &nermistir [11]. Ogrenciler hakkindaki
bilgileri degerlendirmek i¢in veri madenciligi yontemini uygulamistir. Belhajem,
Endiistri 4.0 teknolojilerine dayali yontemler kullanarak trafik, ulasim,
konumlandirma gibi konularda akilli sehir uygulamalartyla ilgili Onerilerde

bulunmuslardir [12].

Engellilerin erigebilirligi ve yasam konforunu arttirmak amaciyla yapilmis
caligmalara baktigimizda ulasim konusuna agirlik verildigi goriilmektedir. Sollvol ve

Hanssen, ulasim Kkalitesinin, insanlarin refahi iizerindeki etkisini incelemis ve
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ulasimda iyilestirme yapilmasina zemin hazirlamak amaciyla engellilerin ve
yaslilarin ulasitm memnuniyetleri iizerine sayisal veriler toplayarak, cinsiyet
farklilari1 gozeten bir analiz yapmistir [13]. Erten ve Aktel, engelsiz kent
yaklagiminin degerlendirmesini yapmis ve engelli bireyin kentle olan iligkisi ortaya
koyarak, diinyada ve Tirkiye’de engelsiz kent deneyimlerini drneklerle agiklamistir
[14]. Saplioglu ve Unal, yolculuk yapan engelli bireylere anket yaparak, anket
sonuglarina gore engelli bireylerin kullandiklar1 yollarda mutlaka olmasi gereken
durumlar 6nceliklendirmistir. Gelecek zamanda, kavsak sistemleri ve akilli ulagim
sistemleri ile olusturulabilecek, yiirime engeli bulunan kisiler i¢in bi¢gim olarak
uygun, rahat ve giivenli olarak kullanabilecek yol giizergahlarinin hangilerinin
oncelikli olarak secilmesi gerektigini aragtirmistir [15]. Emberger vd., Viyana’ da
gorme engellilere ulasimda kolaylik saglamak igin kullanilan gorsel ve dokunsal
rehberlik sisteminin iyi ve kotii yanlar1 ortaya koyarak, ulasim imkanlarinin hareket
engelli kisiler agisindan degerlendirmesini yapmistir [16]. Mevcut sistemlerin diger
sehir ve llkelere yol gosterici olmas1 amaglanmistir. Waara, engellilerin ve yaslilarin
toplu tasima ulagimlarini planlamak icin ulagim ihtiyaclar1 hakkinda bilgi toplayarak
degerlendirmesini  yapmustir [17]. Topsakal, gecmiste yapilan calismalar
inceleyerek, Tirkiye turizminin Endiistri 4.0 teknolojilerinden faydalanarak engelsiz
hizmet saglayabilmesi i¢in tavsiyelerde bulunmus ve akilli turizm kapsaminda
engelli dostu mobil hizmetleri arastirmigtir [18]. Isa vd., Malezya iilkesindeki tren
istasyonlarinin  uygunlugunu engelliler acgisindan degerlendirerek tasarim
Onerilerinde bulunmustur [19]. Hakverdi; engellilere 6zel duraklar olusturularak
Endiistri 4.0 teknolojileri aracilifiyla durakta bulunan engellilerin kamera sistemiyle
algilanmasi ve engellilere uygun otobiislerin yonlendirilmesini amaglayan bir sistem
Onerisinde bulunmustur ancak bu sistemin ¢ok maliyetli olmasindan dolay:

uygulamaya alinmasinin zor oldugunu belirtmistir [20].

Lojistik alaninda Endiistri 4.0° a gecis ve yapilabilecek Endistri 4.0
uygulamalariyla ilgili literatiirde bir¢cok calisma bulunmaktadir. Giizelci, ulasim
hatlarin1 kullanan yolculara ait gesitli veriler elde ederek, kisiye 6zel iyilestirilmis
ulagim tavsiyelerinde bulunan bir modelin kavramsal altyapisin1 kurgulamigtir [21].
Yeni bir algoritma gelistirmemistir, c¢alismasin1 bir yaklasim Onerisi olarak
tamamlamistir. Wang, kavramsal olarak Lojistik 4.0’1n ne oldugunu ve bu alanda yer

alan teknolojilerin nasil uygulanabilecegini arastirmistir [22]. Zheng ve Ren, dijital



lojistik ekipmanlar1 sistemi olusturmustur ve bu sistemi degerlendirmek amaciyla
analitik yontemlerden olan analitik hiyerarsi prosesi ve gri korelasyon derecesini
kullanmistir [23]. Go¢men ve Erol, lojistik sektdriinde hizmet veren bir kurumun,
Endiistri 4.0’ a gegis siirecini anlatmustir [24]. Celebi ve Imre, akilli ulasim
sistemlerini arastirarak literatiir taramasi yapmis ve bu sistemleri gruplandirarak,
faydalanilan kaynaklarin ve verinin analizini yapmistir [25]. Heilig vd., kentlerdeki
trafigin meydana getirdigi ¢evre kirliligi sorununun ¢oziilmesi icin iot teknolojisi
tabanli karar destek sistemi Onererek optimizasyonun ve dijitallesmenin g¢evresel
konulardaki 6nemini ifade etmistir [26]. Micieta vd., akilli lojistik sistemlerinin
tasariminin  gerceklestirildigi bir model anlatmustir [27]. Ozdemir ve Ozgiiner,

Endiistri 4.0’1n lojistik sektoriine olan etkisini aragtirmistir [28].

Literatiire bakildiginda, lojistik sektoriiniin yalin bakis agisiyla incelendigi,
yalin uygulamalarin anlatildigi kaynak sayisi azdir. Yanginlar ve Nurgiin, yalin
lojistik ve yalin yonetim kavramlarini inceleyerek lojistik faaliyetlerindeki yalin
uygulamalar1 anlatmistir [29]. Konur, lojistik sektoriinde faaliyet goOsteren bir
firmanin yalin performans ve yoOnetim araglarinin Olgiimii i¢in yalin olgunluk
diizeyini belirleyecek bir model tasarlamistir [30]. Jones vd., yalin lojistik kavramini,
uygulamada esas alinmasi gereken noktalar1 agiklamis ve yalin lojistik yaklagimina

dagitim sektoriinden bir 6rnek vermistir [31].

Endiistri 4.0 teknolojileri ve yalin iiretim yontemlerinin bir arada kullanildig:
uygulamalarin, bu iki kavramin iligkisinin ve birlikte kullaniminin gerekliliginin
anlatildig1r caligsmalar literatiirde tarandiginda cok sayida kaynak bulunmadigi
goriilmektedir. Micieta vd., bir montaj hattinda yalin iiretim yontemleri kullanarak
akilli aktarma sistemi tasarim Onerisinde bulunmustur [32]. Topsakal vd., turizm
sektoriinlin Endiistri 4.0’a adaptasyonunu 6lgmek i¢in yalin iiretim yontemlerinden
faydalanarak literatiire yalin ve Endiistri 4.0 entegrasyonunu o&rnekleyen bir
uygulama birakmistir [33]. Yildiz ve Ugur, Sanders vd., Shahin vd., Endiistri 4.0 ve
yalin entegrasyonunu kavramsal olarak incelemis, Endiistri 4.0 teknolojileri ve yalin
tekniklerin birbirleriyle etkilesimini analiz etmis ve bu iki kavramin birbirine fayda
saglayacak sekilde cesitli uygulamalarda kullanilmasi i¢in literatiire yararli kaynaklar

birakmiglardir [34, 35, 36].

Literatiir aragtirmasi, 6zetlenmis olarak asagidaki tablolarda goriilmektedir.
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Tablo 2.1. Literatiir arastirmasi dzet tablo

ve Unal, A.

81111: Yazar Calisma Baslhigi Calisma Konusu
Forecasting municipal Endiistri 4.0 tekniklerinden
Abbasi, M.. El solid waste generation yapay zeka yontemini
6 Hanandeh A using artificial kullanarak, belediyeler i¢in
' intelligence modelling kat1 atik tahmin modeli
approaches olusturulmasi
Predicting available . .
.. . o Endiistri 4.0 tekniklerinden
Badii, C., parking slots on critical .
. . faydalanarak sehir
7 Nesi, P., and regular services by . . .
. i garajlarindaki bos park yeri
Paoli, I exploiting a range of . .
sayisinin tahminlenmesi
open data
Urban expansion in 30
megacities of China: Veri madenciligi yontemi ile
You, H., .. .. . .
8 Yane. X categorizing the driving | kentsel genislemeye etki eden
& force profiles to inform faktorlerin belirlenmesi
the urbanization policy
Zhang, N., | Forecasting public transit Hava durumu bilgilerini
9 Chen, H., use by crowdsensing and | kullanarak veri madenciligi
Chen, X., semantic trajectory yontemiyle toplu tasimadaki
Chen, J. mining: case studies yolcu sayisinin tahminlenmesi
Zhuang, P., Statistical methods to ?nzlé;n&ﬁ%f?nﬁievr;vil
10 Shang, Y., estimate vehicle count . sy y
. . sehirdeki ara¢ sayisinin
Hua, B. using traffic cameras . .
tahminlenmesi
Gomede, E., s . .
Gaffo, F.H., Application of .O.grel'lcﬂer hakkmdfk.l )
. . bilgileri kullanarak egitimi
Brigano, computational . .
11 . . . gelistirmek amaciyla veri
G.U., Barros, intelligence to improve madencilizi ve vanay zeka
R.M., education in smart cities tekni “gi t')nei,ilrpile};i
Mendes, L.S. &
. Improving low cost Endiistri 4.0 tekniklerinin;
Belhajem, I., . .
. sensor based vehicle trafik, ulasim gibi konularda
12 | Maissa, Y. B,, . : . ; . .
. positioning with machine kullanilabileceginin
Tamtaoui, A. )
learning anlatilmasi
Solvoll, G., User satisfaction with irflfg Illllllllfirlgtllleliisriirﬁ
13 | Hanssen, T. E. | specialised transport for o Hyer
. . cinsiyetlerine gore ayirarak
S. disabled in norway . .
incelenmesi
Engellilerin erisebilirlik
14 Erten, S., hakki1: engelsiz kent Engelsiz kentler hakkinda
Aktel, M. yaklagimi gergevesinde bilgilendirme yapilmasi
bir degerlendirme
Yiirtime engelli bireyler .
. 2. Engelli yolculara anket
Saplioglu, M i¢in kent i¢i ulagimda yaparak, yol giizergahi
15 T giizergah iyilestirme ’

Onerisi: pilot bolge

caligmasi

hakkinda yapilmasi
gerekenlerin ortaya koyulmasi
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Tablo 2.2. Literatiir arastirmasi ozet tablo devami

Sli(r)a Yazar Calisma Basligi Calisma Konusu
Public transport for A Viyana c.l.a ulagim .
Emberger, G., . imkanlarinin gérme engelli ve
16 (disabled) people—the - ..
vd. . . hareket engelli bireyler i¢in
vienna experience o .. .
degerlendirilmesi
Older and disabled
people’s need and Engellilerin ve yagslilarin
17 Waara, N. valuation of traveller ulagim ihtiyaglar1 hakkinda
information in public arastirma yapilmasi
transport
Alallt turizm Endiistri 4.0 teknolop.lerlnden
. faydalanarak engelli dostu
kapsaminda engelli dostu 1 o
18 | Topsakal, Y. I . Tirkiye turizminin
mobil hizmetler: Tiirkiye C
e olusturulmasi i¢in 6neride
4.0 icin Oneriler
bulunulmasi
Isa, H. M., Provisions of disabled Malezya’daki tren
19 Zanol, H., facilities at the istasyonlariin engelliler
Alauddin, K., malaysian public acisindan uygunlugunun
Nawi, M. H. transport stations arastirilmasi
Endiistri 4.0 teknolojisyle
Hakverdi, F., . yardimiyla akilli durak
20 | Uzun, O. U. Engelllsmlilllz 1rl;1a;111a$1m olusturularak engellilere
Y. e ulasim kolaylig1 saglanmasi
i¢in Oneride bulunulmasi
Kisisellestirilmis bir Kullaniciya 6zel iyilestirilmis
21 | Giizelci, O. Z. . .ak1111. ulaslrp ulasim oqerllerl sunan bir
bilgilendirme sistem modelin kavramsal
Onerisi altyapisinin kurgulanmasi
Logistics 4.0 solution- | Lojistik 4.0 kavraminin ve bu
22 Wang, K. new challenges and alanda kullanilan yontemlerin
opportunities incelenmesi
Effectiveness evaluation - )
Zheng, X. ve method for digital .DIJ lt.a Hojistik eklpmanl.arl
23 . . sistemi kurarak bu sistemi ahp
Ren, J. logistics equipment i .. y .. .
yontemi ile degerlendirilmesi
system of systems
Géemen. E The transition to industry | Lojistik sektoriinde faaliyet
24 }grol 1,2 ” | 4.01in one of the turkish | gosteren bir kurumun Endiistri
T logistics company 4.0 siirecinin incelemesi
Akilli ulagim
. sistemlerinde veri Akilli ulagim sistemlerinde
Celebi, D., .. . . i
25 : gereksinimlerinin kullanilan veri ve kaynaklarin
Imre, S. i C ..
belirlenmesi i¢in bir analizi
yazin arastirmasi
Heilie. L Endiistri 4.0 teknolojilerinden
& Lo Multi-objective inter- faydalanilarak, ¢cevre kirliligi
26 Lalla-Ruiz, ) . o
E._ VoB.S. terminal truck routing ile ilgili karar destek

sisteminin olugturulmasi




Tablo 2.3. Literatiir arastirmasi ozet tablo devami

Slllr; Yazar Calisma Basligi Calisma Konusu
Micieta, B., Adaptive logistics
27 Slaszewska, management and Akaillt lojistik sistemi
J., Binasova, optimization through tasarlanmasi
V., Hercko, J. artificial intelligence
s . Endiistri 4.0 ve lojistik Endiistri 4.0’1n lojistik
Ozdemir, A., - g v .o
28 L sektoriine etkileri: sektoriine etkisinin
Ozgiiner, M. . . .
lojistik 4.0 incelenmesi
Yangmlar, G., | Yalin yonetim ve yalin . L. . . )
29 | Nurgiin, B. A. | lojistik kavramlarinin Lojistik faallyetlc?rlndekl yal.ln
. . uygulamalarin incelenmesi
L. irdelenmesi
Lojistik soktoriinde Lojistik sektoriindeki bir
agirliklandirilmig yalin firmanin yalin olgunluk
30 | Konur, M. C. olgunluk diizeyi 6l¢giim diizeyini belirleyecek model
modeli ve uygulanmasi gelistirilmesi
Jones, D. T., Yalin lojistik kavrami
31 Hines, P., Lean logistics incelenerek, sektorden 6rnek
Rich, N. verilmesi
Micieta, B., Adaptive logistics
3 Slaszewska, management and Yalin iiretim yontemleriyle
J., Binasova, optimization through akill1 aktarma sistemi tasarimi
V., Hercko, J. artificial intelligence
Topsakal, Y., Endiistri devrimleri ve . N .
.. r ; A ) Turizm sektorinin endistri
Yiizbasioglu, turizm: Tirkiye turizm ,
33 e . 4.0’a uyumunun yalin
N., Cuhadar, | 4.0 swot analizi ve gecis N . .
T yontemlerle incelenmesi
M. sureci Onerileri
Endiistri 4.0 ile yalin Endiistri 4.0 ve yalin
Yildiz, A., .. .
34 y tiretim arasindaki entegrasyonunun kavramsal
Ugur, L. e e . . .
iliskinin incelenmesi olarak incelenmesi
Sanders, A., | Industry 4.0 implies lean Yalin uygulamalarin
Elangeswaran, | manufacturing: research | yapilmasini saglayan engeller
35 C., activities in industry 4.0 | belirlenerek, Endiistri 4.0 ile
Waulfsberg, J. | function as enablers for birlikte kullanilmasinin
P. lean manufacturing faydalari
Shahin, M., Integration of lean Yaln uret%r.n V.e Endiistri 4 0
. . teknolojileri arasindaki
Chen, F., practices and industry - .
o baglantinin incelenerek,
36 | Bouzary, H.,, | 4.0 technologies: smart .
. . . bunlarin birlikte nasil
Krishnaiyer, manufacturing for next- . ..
. . kullanilabileceginin
K. generation enterprises
anlatilmasi
Yapilan tez c¢alismasiyla ilgili olarak, ¢esitli alanlarda literatiirii

arastirdigimizda; akilli sehir sistem Onerilerinin bulundugu, engelli bireylerin

ulasimdaki ihtiyaclarinin ve memnuniyet diizeylerinin analiz edildigi, lojistik

sektoriinde Endiistri 4.0 teknolojilerinin kullaniminin 6neminin ve saglayacagi
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faydalarin anlatildig1 ¢esitli kaynaklara ulasmak miimkiindiir ancak bu alanlardaki

uygulama calismalar1 yok denecek kadar az sayidadir.

Literatiirde bulunan ¢alismalarin bir¢ogundan farkli olarak, bu tez ¢alismasi;
giincel ve gergek verilerle olusturulmus, veri madenciligi, simiilasyon, deney
tasarimi yontemlerinin uygulandigi, gerceklestirilmesi miimkiin bir engelsiz ulasim
uygulamasidir. S6z konusu tez calismasinin; engelsiz ulasim alaninda uygulanan
yontemler bakimindan da 6zgiin nitelikte olup, ilgili alanda uygulamalarin nasil
yapilabilecegini, hangi yontemlerden faydalanilabilecegini gostererek literatiirdeki

eksigi tamamlamas1 amaglanmaktadir.

Literatiirde akilli sehir projeleriyle ilgili yapilan ¢alismalarda simiilasyon ile
modelleme gibi sayisal, test edilebilir, sonuglar1 dnceden gdérmemizi saglayarak
projenin uygulamadaki basarisin1 garantileyebilir yontemlere basvurulmadigi
goriilmiistiir. Klingstam ve Gullander’ a gore; simiilasyon ile modelleme tekniginin
kullanilmasi; stireglerin  iyilestirilmesi i¢in dolasim siiresi ve maliyetlerin
diistiriilmesi, verimliligin artirilmas1 gibi faydalarin yaninda, yeni bir yatirim
yapmadan once mevcut sistem kaynaklarinin analizine olanak saglamaktadir [37].
Koruca vd., yaptiklar1 ¢alismada, bir isletmede mevcut sisteminin simiilasyon ile
modellenmesi neticesinde elde edilen performans 6l¢gme kriterlerine gore sonuglarin
degerlendirilebilecegini ifade etmistir. Simiilasyon ile modellenen siirecin analiz
edilmesi sonucunda tasarlanan alternatif organizasyon planlari veya organizasyon
yapilarinin simiilasyon kosullarinda test edilmesi ile elde edilen sonuglardan en

uygun plan veya diizenlemelerin belirlenebilecegini agiklamigtir [38].

Tiim bunlara ilave olarak, tez ¢aligmasinin analiz ve uygulama asamalarinda,
yalin iiretim yontemleri ve Endiistri 4.0 teknolojileri birbirini destekler nitelikte
kullanilmig, literatiire bu alanda da Ornek bir uygulama caligmasi birakilmasi
hedeflenmistir. Yildiz ve Ugur’a gore de; kullanimi yeni yayginlagsmaya baslayan
Endiistri 4.0 teknolojilerinin yeterli diizeyde fayda saglayabilmesi i¢in “yalin
liretim/yonetim” anlayisindan ayri diisiiniilmemesi esastir [39]. Ancak literatiirde bu
iki kavramin entegre edilerek kullanildigr uygulama calismasi yok denecek kadar

azdir.
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2.1. Tezin Amaci

S6z konusu tez c¢aligmasi, bir kamu kurulusunun, engelli bireylere verdigi
toplu tasima hizmetini iyilestirmek ve bu iyilestirme ¢aligmalarinda gerekli
olabilecek yatirimlar i¢in ayirdigi kaynaklarin etkin kullanilmasina destek saglamak
amaciyla yapilmistir. Mevcut ulasim siireci analiz edilerek, siirecteki israflarin
giderilmesine fayda saglayabilecek yatirimlar belirlenmistir. Engelli bireylerin toplu
tagima otobiisii ve otobiis duraklarina gosterdikleri talepler, engel tiirlerine bagl
olarak analiz edilerek, belirlenen yatirim kalemlerinin yerlestirilmesi durumunda en
fazla fayda getirecegi durak yerleri ve otobiis hatlari1 tespit edilmistir. Yatirimlarin
optimum fayda saglayacagi konum ve otobiis hatlarinin belirlenmesi ile engelli
yolcularin erisim olanaklarinin artmasi ve kolaylasmasi, ulasim siirecindeki israflarin
azaltilmasi, dolayli olarak c¢evre kirliliginin azalmasi, miisteri memnuniyetinin
artmasi, kamu kaynaklarimin verimli kullanilmasi amag¢lanmistir. Yatirimlardan
saglanacak faydanin analiz edilmesi amaciyla siire¢ simiilasyon ile modellenmistir.
Kamu kurumuna maliyetin kisitli oldugu durumlarda yatirim alternatifleri sunmak
amaciyla, cesitli yatinm senaryolar1 olusturularak, bu yatirim alternatiflerinin her
birinden saglanacak fayda, simiilasyon modeli iizerinde deney tasarimi yapilarak
belirlenmigtir. Ayrica, senaryolar arasindaki farklar istatistiksel olarak analiz

edilerek, uygun ulasim modeli 6nerisinde bulunulmustur.

Yapilan bu calisma ile aym1 zamanda, tiim kamu kuruluslarina, siireg
iyilestirme hedefleri dogrultusunda hangi yoOntemlerle nasil bir ¢alisma
yiiriitiilebilecegi konusunda fikir verecek ve yon gosterici olacak 6rnek bir uygulama

ortaya konulmas1 amaglanmustir.
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3. YONTEMLER

Tez g¢alismasinda kullanilmis olan yontemler ve yardimci programlar bu

boliimde aciklanmistir.

Tez uygulamasinda ilk olarak, mevcut durumun deger akis haritasi
olusturularak, otobiis ile toplu tagima siirecindeki israflar analiz edilmistir. Belirlenen
israflar neticesinde, ¢alismanin gerekliligi ortaya koyularak yapilabilecek yatirimlar
belirlenmistir. Yatirimlarin hangi durak ve otobiislere uygulanmast durumunda daha
fazla fayda saglayacaginin belirlenmesi i¢in veri madenciligi yontemi, analitik
hiyerarsi prosesi yontemleri kullanilmistir. Calismanin devaminda; simiilasyon ile
modelleme yontemi kullanilarak yatirimlarin segilen yerlere uygulanmasi durumunda
siiregte gerceklesecek degisiklikler analiz edilmistir. Deney tasarim c¢aligmasi
yapilarak, hangi yatirnmlarin uygulanmasi1 gerektigi konusunda Oneride

bulunulmustur.

3.1. Yahn Uretim

Yalin iiretim kavrami, II. Diinya Savasindan sonra, Japon endiistrisinin
kendisini yeniden gelistirmesi ihtiyaciyla ortaya ¢ikmistir. Japonya’da Toyota Motor
Isletmesinden Eiji Toyoda ve Taiichi Ohno yalin iiretim kavramina &nciiliik
etmiglerdir. Yalin iiretim, en kisa siirede, en az kaynakla, hatasiz ve en ucuz
iiretimi/hizmeti, miisteri talebine birebir uyabilecek/yanit verebilecek sekilde, en az
israfla ya da israfsiz ve sonug olarak tiim iiretim/hizmet faktorlerini en esnek bicimde
kullanip, olanaklarin tiimiinden yararlanarak nasil gergeklestiririz sorusunun bir
yanitidir [40]. Yalin diisiince, kurumlarin tiim paydaslariyla birlikte bir biitiin olarak
stirekli gelisimini bir kiiltlir haline getirmesini saglayan, temelinde insana saygi ve
insan gelisimini barindiran ve hedefinde miikemmele ulagmak olan bir felsefedir.
Yalin diisiincenin bes temel unsurundan ilki deger kavramidir yani ilk olarak degerin
ne oldugunu tammmlamak gerekmektedir. Ikinci temel unsur ise degerin akisidir.
Miisteri gbziinden tanimlanan deger iiriin veya hizmeti olusturmaya baslayan ilk
noktadan miigteriye teslim noktasina kadar akmalidir. Deger akislarinin
modellenmesinde kullanilan tekniklerin basinda, deger akisi haritalama ydntemi
gelmektedir. Deger akis haritalama, bir iiretim ya da hizmet silirecindeki malzeme,
bilgi, iirlin vb. deger olarak nitelendirilen kavramlarin akisim1 modellemekte

uygulanan bir haritalandirma yontemidir. Deger akis haritalandirmadaki asil amag,
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deger akisinda bulunan israflarin tlimiinii tespit etmek ve bulunan bu israflar1 en

yiiksek oranda ortadan kaldirmak i¢in ihtiya¢ duyulan adimlar1 belirlemektedir [41].

Yalin diistincede israf, hizmet ya da {riiniin kullanicisina yarar saglamadig,
kullanicinin fazladan bedel 6demeyi kabul edemeyecegi seylerin tiimiidiir. Yalin
diisiincede israf, 7 baslik altinda tanimlanmistir; beklemeler, asir1 iiretim, kalite

hatalari, tagimalar, gereksiz isler, stoklar, gereksiz hareketler.

Calismada  belirlenen  israflar  neticesinde,  ¢esitli  yatirnmlarin
gerceklestirilmesinin fayda saglayabilecegine karar verilmistir. Siiregte ortaya ¢ikan
israflara yalin ¢6ziim olarak andon yontemi ve standart calisma yOntemi uygun
bulunmustur. Andon, bir sliregte ortaya ¢ikan gecikmeleri, aksakliklari, anlik durumu
ortaya koyan gorsel bilgilendirme saglayan uyarict bir sistemdir. Standart ¢aligma,
bir siiregte calisan kisinin is yapma prosediiriinii belirler. Standart ¢aligma tipinde,
kesin is siras1 vardir ve bu islerin dnceden tanimlanmus belirli siireleri vardir. israflari
ortadan kaldirmak ve engelli bireylere ulasim kolaylig1 saglamak amaciyla planlanan

yatirimlar da bu yontemleri karsilamalidir.

3.2. Veri Madenciligi

Yatirimlarin yapilacagi yerlerin belirlenmesi i¢in kullanici taleplerinin yogun
oldugu otobiis hatti ve duraklarin analiz edilmesi gerekmektedir. Planlanan
yatirimlardan oncelikli fayda saglayacak olan kullanic1 grubu, engelli yolcular olmasi
sebebiyle, engelli bireylerin akilli ulasim kartlarindan alinan verilerin toplandigi
biiyiik veri deposu, Endiistri 4.0 yontemlerinden olan veri madenciligi yontemiyle

analiz edilmistir.

Endiistri 4.0, teknolojilerin ve deger zinciri organizasyonlar1 kavramlarinin
kolektif bir biitiinidiir. Endistri 4.0 yarattigi dijital endistride igletmelerin
operasyonlarina yonelik verimlilik, kalite, hiz, esneklik, siirdiiriilebilirlik gibi etki
alanlar1 bulunmaktadir [42]. Endistri 4.0, 9 teknolojik yontemi barindirmaktadir;
veri madenciligi (bliyilik veri ve analizi), artirilmig gergeklik, modelleme simiilasyon,
gomiilii sistemler, bulut bilisim, nesnelerin interneti, eklemeli iiretim, siber giivenlik,
robotik sistemler. Biiyiik veri (big data), karmasik ve oldukc¢a biiylik, geleneksel
hesaplama yontemleri uygulanarak islem yapmanin ¢ok giic oldugu biiyiik veri

gruplarmni ifade eder [43]. Endiistri 4.0’da karar alinmas1 ve gergek zamanl etkilesim
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kurulabilmesi i¢in ¢esitli kaynaklardan gelen veriler birlestirilip; genis bir bi¢imde
incelenmektedir. Sistematik analizlerin gerceklestirilmesi; makine ve ara¢ gerecglerin
verimli kullanilmasindan, iiriin kalitesinin optimizasyonuna, enerji verimlili§inden,
servis hizmetlerinin gelistirilmesine kadar pek ¢ok bakimdan 6nem tagimaktadir [44].
Veri madenciligi, veri yiginlar igerisinden istatistiksel ve matematiksel teknikler
kullanarak anlamli bilgiler ¢ikarma siirecidir. Biiyiik veri tabanlarindan bilgi kesfi
olarak da bilinen veri madenciligi, biiyiik verilerde yer alan ilging, yararli (degerli),

kesfedilmemis (gizli) oriintiiler ve iliskilerin tespit edilmesi islemidir.

Calismada, yatirim yapilacak otobiis hatt1 ve otobiis duraklarinin belirlenmesi
icin ihtiya¢ duyulan, engelli bireylerin otobiis binis verileri; engelli bireylerin
otobiise bindigi esnada okuttugu akilli ulasim kartlarindan alinmistir. Alinan veriler,
veri madenciligi yontemleriyle islendikten sonra Xlstat programinda analiz
edilmistir. Xlstat, istatistiksel analizler i¢in kullanilan, giiclii ve esnek bir Excel veri
analizi eklentisidir. Xlstat programinda, veri madencili§i i¢in bircok ¢Ozlim,
modelleme teknikleri bulunmaktadir. Bu tez calismasinda, programin 14 giinliikk

deneme siirtimii kullanilmustir.

Veri madenciligi ¢alismalarina baglamadan 6nce ilk adim olarak problemin
tanimlanmas1 gerekir. Sonrasinda gerekli veri setinin elde edilmesi, biiylik boyuttaki
bu veri setinin O6n isleme ve temizleme asamalarindan gegcirilmesi, verilerin
kullanima hazir hale gelmesi i¢in gerekli doniistiirme islemlerinin yapilmasi 6nem
tasimaktadir. Verilerin doniistiirilmesi asamasinda, tiim verilerin ayni araliga
getirilerek degerlendirmede kolaylik saglanmasi i¢in, Denklem 3.1°de goriilen

normalizasyon denklemi kullanilabilir.

’ v—-ming . .
v =———new —new_min, ) + new_min 3.1
makq—ming ( makgq - a) - a ( )

Veriler hazirlandiktan sonra; model kurma ve model sonucunu degerlendirme

islemleri yapilir.

Veri madenciliginde kullanilan temel uygulamalar; tanimlama, tahminleme,
uzun donemli tahminleme, siniflandirma, kiimeleme, birliktelik analizi yontemleridir.
Bu tez calismasinda, kiimeleme yontemi kullanilmistir. Kiimeleme yontemi, bir

hedef degisken olmadan, birbirine benzer verilerin gruplanmasidir. Kiimeleme,
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heterojen yapiya sahip bir kitlenin daha homojen alt gruplara (kiimelere)

ayrilmasidir.

Kiimeleme analizinde, ayn1 kiime igerisinde yer alan gdézlemlerin nitelikleri
bakimindan olabildigince birbirine benzer (homojen) olmasi hedeflenmektedir.
Kiimeleme analizinde ifade edilen benzerlik 6l¢iisii, belirli nitelikler esas alinarak
nesneler arasindaki mesafenin 6l¢iilmesiyle elde edilmektedir. Kiimeleme yontemleri
ikiye ayrilmaktadir; Hiyerarsik yontemler, bdliimlemeli yontemler. Hiyerarsik
yontemler, kiimelerden bir eleman silme ya da eklemeyle bir agaca benzeyen yapi
gosteren asamalar grubudur. Boliimlemeli yontemler, belirli sayidaki nesneyi belirli
sayidaki kiimeye boler. Bu tez ¢alismasinda, boliimlemeli kiimeleme yontemi olan k-

ortalamalar yontemi kullanilmistir.

Siklikla kullanilan gdzetimsiz O6grenme yoOntemlerinden biri olan K-
ortalamalar algoritmasinin atama mekanizmasi, her verinin sadece bir kiimeye ait
olmasia imkan tanir [45]. K-ortalamalar algoritmasinin genel mantigi, n adet veri
nesnesinden olusan bir veri kiimesini, giris parametresi olarak verilen k adet kiimeye
boliimlemektir. Calisma yonteminde, Denklem 3.2°de bulunan oklit uzakligi

denklemi temel alinarak kiimeleme yapilmaktadir [46].

p=(l, p2,...,pn) ve = (ql, q2,...,qn) olmak {izere;

VI i — )% =01 — 01)% + (02 — 42)% + =+ (P — qn)? (3.2)

K-ortalamalar algoritmasinin performansi ve dogrulugu, yiiksek oranla birinci
kiime merkezlerine baghdir. K-ortalamalar kiimeleme algoritmasinin ana amaci,
kiime i¢i varyans (SSW) degerinin en aza indirgenmesi, kiimeler aras1 varyans (SSB)
degerinin ise olabilecek en yiiksek degeri almasidir [47]. SSW degerinin SSB
degerinden kiiclik olmasi kiimeleme algoritmasinin dogru calistigini gésteren dnemli

bir Olgiittiir.

Kiimeleme yonteminde kiime sayisi, kullanici tarafindan belirlenir. Kiime
sayisin1  belirlemede ©6nemli olan, kiimeleme analizinde kullanilan performans

oOl¢iitlerini de dikkate alarak veri setini yonetilebilir sayida gruba ayirmaktir.
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3.3. Analitik Hiyerarsi Prosesi (AHP)

Analitik hiyerarsi prosesi, karara etki eden faktorler agisindan karar
noktalarinin oransal dagilimlarini hesaplatan, karar hiyerarsisinin tanimlanabilmesi
icin kullanilan bir tahminleme ve karar verme teknigidir. Analitik hiyerarsi prosesi,
bir karar hiyerarsisi lizerinde, standart bir karsilastirma tablosu kullanilarak, gerek
karar1 etkileyen faktorler ve gerekse bu faktorlere ait karar noktalarinin 6nem
degerleri agisindan, birebir karsilastirmalara dayanmaktadir [48]. Sonug olarak, 6nem
farkliliklari, karar noktalar1 tizerinde oransal dagilima doniismektedir. Faktorlerin
birbirleriyle karsilastirilmasi, birbirlerine gore sahip olduklar1 6nem degerlerine gore
birebir ve karsilikli yapilir. Faktorlerin birebir karsilikli karsilagtirilmasinda Tablo

3.1’deki 6nem skalasi kullanilir.

Tablo 3.1. Onem degerleri tablosu

Onem degerleri Deger tanimlari
1 Esit 6nemde
3 Biraz daha 6nemli (az iistiinliik)
5 Oldukc¢a 6nemli (fazla tistiinliik)
7 Cok onemli (¢cok iistiinliik)
9 Son derece dnemli (kesin {istiinliik)
2,4,6ve 8 Ara degerler (uzlasma degerleri)

Faktorler onem degerlerine gore karsilastirilarak matris olusturulur ve

sonrasinda agirlik degerleri hesaplanir.

ayj, 1. Olgiit ile j. Olgiitiin ikili karsilastirma degeri olup, aj; degeri 1/a;; den elde
edilir. Matristeki her eleman kendi siitun toplamina béliinerek, normalize edilir.
Denklem 3.3’te verilen formiil kullanilarak normalize edilmis matrisin her bir siitun

toplami 1 olur.

aij

aj; = ?=1aij'i'j =12,..n (3.3)

Normalize edilmis matrisin her bir satir toplami, matrisin boyutuna béliinerek
ortalamast alinir. Bulunan bu degerler her bir kriter i¢in hesaplanan Gnem
agirliklaridir. Denklem 3.4’te bulunan formiil kullanilarak hesaplanan bu agirliklar,

oncelik vektoriini olusturur.

= OXLaj,ij=12,.n (3.4)
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AHP yontemi; birden ¢ok kriter géz Oniine alinarak ve bu kriterlere dnem
veya ustiinliik tanimlayarak cesitli alternatifler arasindan se¢cim yapmayi saglayan
bircok kriterli karar verme yontemidir [49]. AHP yonteminin amaci, verilen
alternatifler i¢in onlarla baglantili 6nceliklerin bir skalaya konularak, karar vericinin
sezgisel yargilarini ve alternatiflere ait karsilastirma tutarliligini da dikkate alarak, bu
stirecin en etkin sekilde tamamlanmasini saglamaktir [50]. AHP, veri madenciligi
uygulamalarini destekleyici bir yontem olarak da kullanilmaktadir. Literatiirden bir
ornek olarak; Giigdemir, bir TV iireticisi firmanin miisteri tabanini, veri madenciligi
yontemini kullanarak benzer 6zellikler gosteren miisteri gruplarina bolmiistlir ve

bulanik AHP ydntemi ile bu gruplarin goéreli nemlerini bulmustur [51].

Bu tez calismasinda da; kiimeleme modelinde kullanilan kriterler, AHP
standart onem degerleri tablosuna gore agirliklandirilarak, kiimelerin ABC atamalari

gergeklestirilmistir. Boliim 4.2°de uygulama detaylari anlatilmistir.

Bolim 4.2.7°de olusturulmus olan yatirim atama algoritmasma goére ABC
atamalar1 gerceklestirilen kiimelerin igerisindeki nesneler arasindan, yatirim
yapilmasi en uygun otobiis hatt1 ve duraklar belirlenmistir. Belirlenen otobiis hatlari
ve otobilis duraklarina yatirim yapilmasi durumunda siirecte meydana gelecek

iyilesmenin analizi i¢in simiilasyon yontemine bagvurulmustur.

3.4. Simiilasyon ile Modelleme

Simiilasyon, girdilerin bilindigi bir sistemde, ¢iktinin tahmin edilmesi,
belirlenmesi siirecidir. Girdilerin gelis zamaninin ve sistemde gecirecegi siirelerin
bilindigi bir siirecin simiilasyonu sonucu, siirecin ne zaman sonlanacagi, sistemdeki
bos zamanlar, sistemin etkinligi vs. biiyilkk oranda hesaplanabilir. Celen,
simiillasyonun amacinin, olasiliklarin sanal diinyada Onceden gozlenebilmesi ve
gerekli hazirliklarin  planlanabilmesi oldugunu belirtmistir. Karsilagilan yeni
durumlara hazirlanan planlar sayesinde gerekli tepkilerin verilebilmesi bakimindan
giiniimiizde ¢ok ¢esitli alanlarda kullanilabilen bir yontem durumuna geldigini ifade

etmistir [52].

Endiistri 4.0 teknolojilerinden biri olan simiilasyon yontemi; karmasik ve

degiskenligin yiiksek oldugu sistemlerin analizinde sik¢a kullanilmaktadir. Bu
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yontem; sistemlerin biitiin olarak goriilerek daha iyi ve daha kisa siirede biitliniiyle
analiz edilebilmesi, durumlara farkli acgilardan yaklasarak daha dogru ¢ikarimlarda
bulunabilme yetisi, sistem tizerinde yapilacak degisikliklerin etkilerini yiiksek
maliyetler 6demeden Once gorebilme olanagi elde edilmesi gibi bir¢ok fayda
saglamaktadir. Simiilasyon ile modelleme yontemi sayesinde, israflar olusmadan
once engellenebilmekte ya da simiilasyon modelleri lizerinde yapilan analizlerle

hizlica tespit edilerek ortadan kaldirilabilmektedir.

Simiilasyon ile modelleme ¢alismalarinda Oncelikle sistem tanimlanir,
sonrasinda model formiilasyonu olusturulur, gerekli veriler derlenir, bilgisayar
programimda model olusturulur, modelin gecerliligi kontrol edilir. Bilgisayar
programinda model olusturulduktan sonra, modelin kag tekrarla galistirilacagi sorusu
Onem tasimaktadir. Simiilasyon modellerinde, hedeflenen yar1 genislik degerine gore
olmas1 gereken replikasyon sayisint hesaplamak icin, mevcut replikasyon sayist ve

ona ait yar1 genislik degerinin kullanildigi Denklem 3.5’ten faydalanilir.

h
(h_O)Z-Po =D (3.5)
1
hp : suan ki yar1 genislik degeri h; .istenen yar1 genislik degeri
po- suan ki replikasyon sayist pi: ilave replikasyon sayisi

Modelin gecerliligi saglandiktan sonra model iizerinde analizler yapmak i¢in

deney tasarimi ¢alismasi gergeklestirilebilir.

Deney tasarimi bir siirecin performansini iyilestirmek amaciyla, siireci
etkileyen faktorler iizerinde degisiklikler yaparak, siirecin ¢iktis1 iizerindeki
degiskenliklerin gozlemlenmesi ve yorumlanmasidir. Sekil 3.1°de bir siirecin
icerisinde yer alan faktorlerle birlikte siirecin genel modeli sematik olarak

gosterilmistir [53].
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Sekil 3.1. Bir siirecin genel modeli [53]

Sistemin sonug¢ performansi agisindan onemli olan ve takip edilen degiskeni
en ¢ok etkileyen faktorleri belirlemek, bu degiskeni ya da degiskenleri istenen degere
yaklastiracak faktorleri belirlemek, degiskenligi en aza indirecek kontrol faktorleri
kiimesini belirlemek, kontrol edilemeyen faktorlerin etkisini en aza indirecek kontrol

faktorlerini belirlemek gibi amaglarla, deney tasarimi ¢alismalari yapilabilir.

Calismanin simiilasyon ile modelleme asamasinda, Oncelikle mevcut
durumun modellenmesi ve analizi, ardindan yatirimlarin uygulanmasi sonrasindaki
yeni durumun analizi i¢in simiilasyon modeli olusturulmustur. Veri madenciligi
yontemiyle analiz edilerek elde edilen veriler ve ESHOT Genel Miidirliigiinden
alman; duraklar aras1 mesafeler, otobiis hatt1 sayilari, rota bilgileri gibi bagimsiz
degisken veriler kullanilarak simiilasyon ile modelleme ¢alismas1 yapilmistir. Model
icin pilot bolge olarak, engelli yolcu biniglerinin yogun oldugu Giiney-Buca bolgesi
secilmigtir. Simiilasyon ile modelleme yontemi Arena Rockwell Simulation 14.00
programi lizerinden gergeklestirilmistir. Simiilasyon uygulamasi, bolim 4.3’te

detayl olarak aciklanmustir.

Mevcut durumun simiilasyon ile modellenmesi sonrasinda ulagim siirecinin
engelli bireyler icin iyilestirilmesine hizmet edecek yatirim senaryolar1 olusturularak
deney tasarimi yapilmistir. Olusturulan bu senaryolar arasindaki istatistiksel farklarin
analiz edilmesi i¢in Minitab deneme siirimii kullanilmistir. Minitab programi

araciligtyla Anova tek yonlii varyans analizi gergeklestirilmistir. Giliven aralig
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degerleri hesaplanarak yatirim alternatiflerinin birbirine {iistlinliigli ve birbirleriyle

benzerlik durumlar1 detayli olarak analiz edilebilmistir.

Tez calismasinin uygulama asamasinda kullanilan ydntemler sayesinde,
mevcut durum analiz edilerek, siiregte meydana gelen israflara yeni ¢oziim
yontemleri gelistirilmis ve planlanan bu degisikliklerin sistemin genelinde
saglayacagi iyilesme oranlari analiz edilerek, engelli yolculara ulagim kolayligi

saglayacak yeni bir uygulama 6nerisinde bulunulmustur.
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4. ENGELSIZ ULASIM iCiN YATIRIM PLANI UYGULAMASI

Bu béliimde, Izmir ilinde biiyiik sehir belediyesine bagli olarak toplu tasima
hizmeti veren ESHOT Genel Miidiirliigii’ne ait otobiis araglar1 ile gerceklestirilen
ulasgim siirecinin, Oncelikli olarak engelli bireyler icin iyilestirilmesi ve
kolaylastirilmast amaciyla, mevcut durumun analiz edilmesinin ardindan, tespit
edilen ihtiyaclara yonelik olarak yatirim planlamast yapilmistir. Belirlenen
yatirimlarin, olabilecek en yiiksek faydayi getirmesi ve kamu kaynaklarinin verimli
kullaniminin saglanmasi amaciyla, bu tez calismasinin uygulama asamasinda
gerceklestirilen; mevcut durum {izerinde israf analizi, veri madenciligi uygulamasi ve
simiilasyon modeli olusturularak yatirimlarin  degerlendirilmesi  ¢alismalari

anlatilmistir.

4.1. Mevcut Durum Analizi

ESHOT Genel Midiirliigii'nde gorev alan yetkililerle yapilan goriigmeler
sonucunda, ulagim siirecinin is akisi ¢ikarilmis ve deger akis haritasi olusturulmustur.
Yalin diigiince anlayisina gore tanimlanmis israflarin olup olmadig: analiz edilerek,

bulunan israflara yalin ¢oziimler 6nerilmistir.

4.1.1. Ulasim Siireci Mevcut Durum Is Akis Semasi

ESHOT toplu tasima otobiisleri ile sehir i¢i yolculuk yapmak isteyen engelli
bireyler, telefonlarinda kullanabilecekleri uygulama ile binecekleri otobiisii, yolculuk
yapmak istedikleri zaman araligini, binis yapacaklar1 durak bilgisini girerek, ilgili
otobiislin soforiine binis yapacaklar1 bilgisini iletebilmektedirler. Her yolcunun bir
kayit numarasi bulunmaktadir ve bu kayit numarasina tanimli engel tiirii bilgisi
vardir. Bu sayede otobiis soforii, sonraki durakta engelli yolcu binisinin olacagini ve
bu yolcunun engel tiirii bilgisini alarak ilgili durakta yardimei olmasi gereken bir
yolcu olup olmadigini 6grenir. Engelli yolculara 6zel bu siire¢ géz Oniine alinarak,
engelli yolcularin sehir i¢i toplu tagima otobiisleri ile gergeklestirdikleri ulagimin i
akis semas1 olusturulmus ve siiregteki israflar analiz edilmistir. Sekil 4.1°de is akis

semasi1 goriilmektedir.
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Sekil 4.1. Engelli yolcu ulasim siireci mevcut durum is akis semasi
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Is akis1 iizerinde yapilan israf analizinde, bekleme ve standart isin disina
cikarak, gereksiz hareket israflari tespit edilmistir. Sekil 4.2°de goriilen tabloya gore,
ulagim siirecinde gerceklesen israflar1 daha iyi analiz etmek ve ¢oziim yolu
gelistirmek amaciyla; deger akis haritasi olusturma ve standart ¢alisma yontemleri

gelistirme uygulamalarinin yapilmasi faydali olacaktir.

israf Gesitlerine Gére Kullamlacak Yalin Uretim Araglari
] 5
1] =
o | 5 g 3
2 | I o
< " © E o
© © | = O T | 2
= o] P = + S o
a = E|l€E| 8|5 T | g D5 | <
m|2 |« |3 |2 |5 2lx 2| 2|8 =
o i S| §|¥|T | $|2|n|8s|8|F |8 |s|&
Yalin Uretimde 7 Israf o |l |F|T | |8 |w|h |5 | Dol ¥ |FE
Fazla Uretim X | x| x| x
Stok X | X | X | X | X
Tasima X | X | X | X | x| x| x
Bekleme X X | X X
Gereksiz Hareket X | X X
Hata / Ariza X X X X X X 4
Tekrar Islem X

Sekil 4.2. Israf gesitlerine gore kullanilacak yalin {iretim araglari

4.1.2. Ulasim Siireci Deger Akis Haritasi

Sehir i¢i toplu tagima otobiisleri ile yolculuk yapmak isteyen engelli bireyler
icin gergeklesen ulagim siirecine ait deger akis haritasi olusturulmustur. Sekil 4.3°te
gorililen deger akis haritasinda bulunan siirelerden; otobiisiin gelmesinden sonraki
islem siireleri metot etlidii yontemiyle hesaplanmistir, evden duraga yiiriime ve
otobiisiin gelmesini bekleme siireleri ise toplu tasima hizmeti veren kurumdan alinan
gercek veriler kullanilarak hesaplanmis ortalama siirelerdir. Siirecte meydana gelen
israf tlirleri, siire bilgisiyle birlikte haritada belirtilmistir. Sekil 4.3’te goriilen deger

akis haritas1 Microsoft Visio uygulamasinda ¢izilmistir.
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Sekil 4.3. Engelli yolcu ulagim siireci deger akis haritasi

Sekil 4.1 is akis semas1 ve Sekil 4.3’teki deger akis haritasinda goriildigi
tizere; engelli yolcularin, sofor ya da diger yolculardan yardim almadan ulagimini
gerceklestirmesi neredeyse miimkiin degildir. Ulasim siirecinde olusan bu zorluk
engel tiiriine ve engel oranina gore degiskenlik gostermekte olup, ESHOT Genel
Miidiirliigli’nden alinan bilgiye gore gérme engelli bireyler ve isitme engelli bireyler

ulagim siirecinde diger engel tiirlerine gore daha fazla zorluk ¢ekmektedirler.

Siiregte olusan israflara bakildiginda; engelli yolcunun durakta bekleme
stiresi  belirsizdir, siirenin belirsiz olmasi yolcunun evden ¢ikis zamanini
ayarlayamamasina ve daha fazla bekleme siiresine sebep olabilir. Bu durum kullanici
acisindan bir slire israfi olusturmakta ayni zamanda memnuniyetsizlik
olusturmaktadir. Diger bir israf ise; otobiis sofOriiniin tanimli olmayan rastgele
zamanlarda, elektronik ortamdan gelen engelli yolcu bilgisi ile ¢ogunlukla gorme
engelli yolcuyu duraktan almak icin otobiisten inmesi ve durakta bekleyen yolcuyu
bularak onu otobiise bindirmesi adiminda gerc¢eklesmektedir. Bu adimda ulasim
stirecinde bekleme yasanmakta ve otobiisiin icerisindeki diger tiim yolcular da
beklemektedir. S6z konusu durum hem engelli yolcu tarafindan bekleme esnasinda
belirsizlik ve kaygi yasanmasina sebep olurken, ulasim siireci agisindan gecikmeye
ve diger kullanicilar tarafindan da memnuniyetsizlige sebep olmaktadir. Otobiis

soforii i¢in de standart is siireci tanimlanamamaktadir. Belirtilen nedenlerden
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kaynakli olarak, bekleme, gereksiz hareket ve miisteri memnuniyetsizligi israflari

mevcuttur.

Otobiis yolcuyu alip hareket ettikten sonra, aragtan inmek isteyen ancak
isitme engeli ya da gorme engeli bulunan yolcu inecegi duragi anlamakta
zorlanmaktadir. Bu sebeple ¢ogu zaman sofore veya bazi zamanlarda etrafindaki
yolculara sorarak durak bilgisini 6grenmektedir. Bu durum da yine engelli yolcu i¢in
kaygiya yol agmaktadir. Otobiis soforii acisindan bakildiginda ise is taniminin disina
cikilmakta ve soforiin yolculuk esnasinda diger yolcularla konugmasi trafikte risk

olusturmaktadir.

Yapilan analizler neticesinde, ESHOT Genel Miidirligi yetkilileri ile
yapilan goriismelerde; otobiis soforii icin isin standartlagsmasi ve oOncelikli olarak
gorme engelli bireylerin yardim almadan otobiisiin geldigini anlayarak otobiise
yonelmesi i¢in dis hoparldr sistemi yatiriminin yapilabilecegine; isitme engelli ve
diger engel tiiriindeki yolcularin yardim almadan gelen otobiis bilgisi ve bulunulan
durak bilgisine ulasarak, otobiise binme ve otobiisten inme siirecinde iyilesme
saglanmasi i¢in duraklara ve otobiis i¢ine akilli bilgilendirme sistemi yatirimlarinin
yapilabilecegine karar verilmistir. Uygulamanin devaminda, belirlenen bu
yatirimlarin konum planlamasi yapilarak, fayda analizi gerceklestirilmis ve yatirim

modeli 6nerisinde bulunulmustur.

4.2. Yatirnomlarin Yapilacagi Otobiis Hatti ve Duraklarin Belirlenmesi

Bir akilli sehir yatirim projesi olan; otobiislere dis hoparlor sistemi ve akilli
bilgilendirme sistemi kurulmasi ve duraklara akilli bilgilendirme ekrani
yerlestirilmesi konulu ¢alisma ile dncelikli olarak engelli bireylere yarar saglanmasi
amaglanmistir. Bu sebeple calismanin ilerleyen asamalarinda engelli bireyler engel
tirlerine gore siniflandirilarak, engelli bireylerin yolculuk talepleri agirlikli olarak
dikkate alinmistir. Yatirim alanlarinin belirlenmesinde ana kriter, durak ve otobiislere
olan binis talepleridir. Engelli bireylerin binis talepleri analiz edilerek, durak ve

otobiis hatlar1 siniflandirilmstir.

Calismanin bu asamasinda kullanilan baslica yontemler; veri madenciligi,
analitik hiyerarsi prosesidir (AHP). Yatirimlarin yapilmasi planlanan otobiis hatt1 ve

duraklarin belirlenmesi asamasinda, Sekil 4.4°te goriilen is akis1 uygulanmustir.

26



O

@

. S Ll _ . Yatrm
Tl:]rjc;l:ll:nnn (;mmsﬂl | ‘va On.lileme " \e:: Model Kurma I‘\)lq‘k: Sc:;llcu T —
ammlanmast usturma ve Temizleme niistiirme egerlendirme Verilmesi

L

Sekil 4.4. Yatirim planlamasi is akisi
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4.2.1. Problemin Tanimlanmasi

[zmir ili igerisinde, ESHOT Genel Miidiirliigii’ne ait toplu tasima otobiisleri
ile ulagim hizmeti alan engelli bireylerin, ulasim siireglerini engelsiz hale getirmek,
erisebilirlik olanaklarini ve ulasim konforlarim1 artirmak amaciyla 100 adet otobiis
aracinda dis hoparlor sistemi bulunmasi, 900 adet otobiis aracina hem sesli hem
gorsel uyar1 yapan akilli bilgilendirme sistemi yerlestirilmesi ve 500 adet otobiis
duragina hem sesli hem gorsel uyar1 yapan akilli bilgilendirme ekrani yatirimu

yapilmasi diigiiniilmektedir.

[zmir ilinde ESHOT Genel Miidiirliigii’ne bagl olarak toplu tasima hizmeti
veren toplam 330 adet hat, 1610 adet arag, 6882 adet otobiis duragi bulunmaktadir.
Otobiis araglarinin lizerinde yazan numaralar, hat numarasinmi temsil etmektedir. Hat,
otobiisiin gidip geldigi, turunu tamamladig1 yonii, rotasini ifade etmektedir. Her hat
numarasina atanmis birden fazla otobiis araci bulunmaktadir. Hat numaralarina

atanan otobiis sayilar1 taleple baglantili olarak degiskenlik gostermektedir.

Yatirnmlarin ~ teknik  6zellikleri incelendiginde; akilli  bilgilendirme
sistemlerinin Oncelikli olarak isitme ve/ veya gorme engelli yolculara, dis hoparlor
sisteminin ise Oncelikli olarak gorme engelli yolculara kolaylik saglayacag:

anlagilmistir.

D1s hoparlor sisteminde, otobiis duraga yanasip 6n kapisini agtiginda disariya

sesli olarak hat numarasini ve hat adini1 anons edecektir.

Otobiis i¢i akilli bilgilendirme sistemi, otobiislerin igerisine konulacak
ekranlar ve otobiis ici ses sisteminden olusmaktadir. Ekranlarda, simdiki durak ve
sonraki durak bilgisinin yan1 sira otobiislin giizergdhinda ilerlemesi harita tizerinde
gosterilecektir. I¢ ses sistemi araciligi ile de simdiki durak, sonraki durak adi sesli

olarak anons edilecektir.
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Duraklardaki bilgilendirme ekranlarinda, duraktan gegen hatlar, akilli durak

kapsaminda duraga yaklasan otobiisler ve duyuru/bilgilendirmeler yapilacaktir.

Yatirimlarin en fazla sayida engelli yolcuya faydali olabilmesi icin, planlanan
akilli sistemlerin yerlestirilecegi duraklarin ve otobiis hatlarimin binis talepleriyle
dogru orantili olarak secilmesi kritik 6nem tasimaktadir. Sekil 4.5’te duraklara
yerlestirilecek akilli bilgilendirme ekran1 goriintiisii, Sekil 4.6’da otobiislerin

igerisine yerlestirilecek akilli bilgilendirme ekrani1 goriintiisii goriilmektedir.
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Sekil 4.6. Otobiis i¢i akilli bilgilendirme sistemi [55]

“Akill1 bilgilendirme sistemi” ve “dig hoparldr sistemi” yatirimlariin hangi
duraklara yerlestirilecegi ve hangi otobiis hattina ka¢ adet takilacagi sorularinin
cevaplanmasi i¢in, yolcularin otobiise her binislerinde okuttuklar1 akilli kartlardan
elde edilen kayitlarin bulundugu depodaki veriler kullanilarak veri madenciligi

yonteminin kullanilmasi uygun bulunmustur.
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4.2.2. Veri Seti Olusturma

Bu tez caligmasinda faydalanilan veri seti, ESHOT Genel Miidiirliigi
tarafindan depolanan, yolcu veri tabanindan elde edilmistir. Kullanilan veriler,
engelli yolcularin sehir i¢inde belediyeye ait, toplu tasima hizmeti veren araglara her
binislerinde okuttuklar1 akilli yolcu kartlarindan temin edilmektedir. Bu kartlar her
okutuldugunda, bireye ait kartin sistemde kayithi id’si, binis yapilan otobiis hat
numarasi, hangi duraktan binis yapildigi, hangi tarihte ve saat kacta binis yapildigi,
gidis ya da doniis yonl bilgisi, engelli birey i¢in engel tiirii bilgisi kayit altina
alinmaktadir. Tez caligmasinin bu asamasinda, 2021 Ocak-Nisan aylar1 arasindaki
cesitli engellere sahip yolcularin binis verileri kullanilmistir. Yolcu binis kayitlarinin
bulundugu veri deposundan alinan binis verilerinin islenmemis ham halinden bir
ornek, Tablo 4.1°de goriilmektedir. Daha sonraki asamalarda veri dosyasi
diizenlenerek ve wveriler islenerek analize uygun hale getirilmistir. Bu tez
calismasinda kullanilmak tizere, biiyiik veri tabani igerisinden; 5.116.670 6rnek ve 5
Oznitelik se¢ilmistir. Tablo 4.2°de, secilen 6znitelikler ve agiklamalar1 goriilmektedir

[S].

Tablo 4.1. Veri deposundan alinan veri dosyasinin ilk hali

Mifareid|"engel turu

gun"|"saat"|"hatno"|"yon"|"durakid"|"durak ad1"
040b6a2a385d80)|"dil ve
konugma"|"2021.04.29"|"14:14:28"|771|"gidig"|17|"f.altay"
040b6a2a385d80)|"dil ve
konugma"|"2021.04.29"|"10:55:12"1691|"doniis"|12063|"yaghaneler"
040b6a2a385d80|"isitme"|"2021.03.04"|"13:05:45"|510/"doniis"|12198|"yaghaneler
3"
040b6a2a385d80|"isitme"|"2021.03.04"|"13:34:16"|152|"doniis"|12879|" gaziemir
ptt"
040b6a2a385d80|"isitme"|"2021.03.04"|"19:32:12"152|"doniis"|12877|"biiyliksehir
kurs merkezi"

040b6a2a385d80|"isitme"|"2021.03.12"|"18:19:58"1691|"doniis"|12057|"esrefpasa”

Tablo 4.2. Veri sctinden elde edilen 6znitelikler ve agiklamalari [5]

Oznitelik Aciklamasi
Mifareid Yolcunun akilli kartina ait kart numarasi
Engel Tiirii Engelli yolcunun sahip oldugu engel tiirii
Gilin Yolculugun gergeklestigi giin/ay/y1l verisi
Hat No Engelli yolcunun bindigi toplu tagima aracinin
numarast
Durak ID Engelli yolcunun araca bindigi duragin numarasi
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4.2.3. Veri On isleme ve Temizleme
Veri temizleme adimi; giiriiltiilii veya sapan verileri, ¢alisma i¢in anlam ifade
etmeyen verileri uzaklastirma, eksik verileri diizenleme, isleminin yapildig1 adimdir.

Yapilan bu iglemler, veri setinin giivenilirligini artirmaktadir [56].

Veri 6n isleme ve temizleme adiminda; secilen 6zniteliklere ait verilerin tiimii
incelenerek, eksik ve aykir1 veriler tespit edilmistir. Sistemsel hatalardan kaynakli
olarak; “Mifareid” kayitlar1 igerisinde, “giin”, “hat no”, “durak 1id” bilgisi
bulunmayanlar veri dosyasindan silinmistir. Bazi binis kayitlarinda ise engel tiirii
bilgisi bulunmamaktadir. Engel tiirii bilgisi 2020 yilinin 2. Yarisindan sonra kayit
altina alinmaya baslamistir. Bu sebeple bazi akilli binis kartlariin id’lerine heniiz
engel tiirii bilgisi kayit edilememistir ancak engelli bir yolcu oldugu kayitlidir. Engel
tiirli bilgisi bulunmayan kayitlarda, veri tamamlama yontemi kullanilarak, engel tiirii

bilgisi “genel” olarak tanimlanmistir [S].

Sehir i¢i ulasimi esnasinda yolcularin kullandig1 akilli kartlarindan alinan veri
kayitlari, tiim toplu tagima araglarina binisleri kapsamaktadir. Bu sebeple, biiyiik veri
deposundan alinan ilk veri dosyasinda tiim toplu tasima araglarina olan binis kayitlari
bulunmaktadir. Ancak belirtilen yatirimlar sadece otobiis duragi ve otobiis araglarina
yerlestirilecegi i¢in analiz asamasinda yalnizca bu durak ve arag taleplerine ihtiyag
duyulmaktadir. Bundan kaynakli olarak, veri setinden, otobiis harici metro, vapur
gibi toplu tasima araglarina binis verileri ve otobiis duragi haricindeki duraklar
ayiklanmistir. Toplam 1.383.828 satir veri silinmistir. Geriye kalan 3.732.842 veriyle

calismaya devam edilmistir.

4.2.4. Veri Doniistiirme

Hazir ve gelismis veri madenciligi i¢in daha iyi veri iiretmek amaciyla veri
doniistiirme islemleri uygulanir ve bu adim veri kesif siirecinin tamamai icin yiliksek
onem arz etmektedir. [57]. Veri doniistirme adiminda; veriler, modelin sonucunda

ulasilacak bilginin elde edilmesine hizmet edecek bi¢imde diizenlenir.

Bu tez ¢alismasinin, veri madenciligi uygulama asamasinin, veri doniistiirme
adiminda; veri setinde bulunan 6znitelikler modelde kullanilmak i¢in anlamli hale
getirilmistir. Yolcularin haftanin belirli giinlerinde olan binis talepleri degiskenlik

gosterebileceginden, engelli yolcu binis talepleri glin bazinda degerlendirilmek
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istenmistir. Bu degerlendirmeye imkan saglamak i¢in; giin, ay ve yil bilgilerini
barindiran binigin gergeklestigi tarih bilgisi, sadece giin bazina indirgenmistir.
Ornegin: 16/03/2021 verisi sali giiniine denk geldigi i¢in “giin” 6zniteliginin

bulundugu hiicre degeri, “sal1” olarak doniistiirilmiistiir.

Engelli yolculara ait binis kayitlariin, haftanin her yedi giinii i¢in
ayrigtirillarak analiz edilmesi, haftanin her giinlinde, otobiis hatlarina binis
taleplerindeki degiskenligin analiz edilmesine imkan saglar. Bu nedenle; veri analizi
calismasinin sonug¢ degerlendirme kisminda, otobiis hatlarina olan binis talepleri i¢in
giin bazinda ayirt edilebilirligin saglanmas1 amaciyla “hat no” verisi giin bilgisiyle
birlestirilmistir. Ornegin, cuma giinii “hat no” 304 olan bir binis kaydinda artik “hat
no” hiicresinde “304d5” goriilmektedir. “d5”, cuma giiniinii temsil eden metin
ifadesidir. Haftanin giinleri; pazartesi “d1”, sal1 “d2”, carsamba “d3”, persembe “d4”,

cuma “ d5”, cumartesi “d6”, pazar “d7” olarak tanimlanmustir.

“Engel tiir” bilgisi ve o engel tiirline ait yolcularin tercih ettigi otobiis
hatlar1, yatinm kararlarmin verilmesinde kritik énem tasimaktadir. Ornegin, otobiis
araglarinda bulunmasi planlanan dis hoparldr sistemi yatirimi, dncelikli olarak gérme
engeli bulunan bireylere avantaj saglayacaktir ve bu yatirim kaleminin gérme engelli
yolcularin daha yogun olarak kullandig1 otobiis hatlarina uygulanmasiyla daha fazla
fayda elde edilir. Bu sebeple, otobiis hatlarina olan talepler engel tiirii bazinda analiz
edilmelidir. Otobiislere yapilmasi planlanan yatirimlar hakkinda gergeklestirilecek
karar ¢alismasi i¢in veri tablosunda; siitunda hat numaralari, satir kisminda engel
tiirli bilgisi olacak sekilde otobiis hatlarina giinliik engelli yolcu binisi sayilarinin
bulundugu bir matris olusturulmustur. Otobiis duraklarina uygulanmasi planlanan
akilli bilgilendirme ekranlarinin yerlestirilecegi duraklarin kararlastirilmasi icin ise
siitun kisminda “durak id”, satir kisminda “engel tiirii” Ozniteligi olacak sekilde
otobilis duraklarindan, otobiis araglarina binis sayilarinin  bulundugu matris
olusturulmustur. Stitundaki durak id ya da hat numarasina karsilik gelen engelli binis
adetleri, 2021 Ocak-Nisan aylar1 arasindaki dort aylik toplam binis adedini ifade
etmektedir [5].

Otobiis araglarinin istiinde yazili olan hat numaralarmin giinliik olarak
degistirilmesinin miimkiin oldugu 6grenilmistir. Bu sebeple otobiis hatlarina olan

yolcu binis talebi haftanin yedi farkli giinii icin degerlendirilerek, binis taleplerindeki
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degiskenlik analiz edilmistir. Sonraki asamalarda; dis hoparlor sistemi yatirim karari
icin giin bazli degerlendirmenin yapildigi bir model kurulurken, akilli bilgilendirme

ekrani yatirim kararinda giin bazli degerlendirmeye gerek duyulmamustir.

Otobiis hatlarina 6zel veri tablosundan, ¢arsamba giiniine ait hazirlanmis bir
ornek alan Tablo 4.3’te goriilmektedir. 2021 Ocak-Nisan aylar1 arasinda, ¢arsamba
giinii i¢in belirtilen hatta, hangi engel tiirline sahip yolcu tipinden, kac¢ adet binis

yapildig1 anlagilmaktadir.

Tablo 4.3. Otobiis yatirimlari i¢in doniistiiriilmiis veri matrisi [5]

. Coklu Dil ve Gorme | Isitme | Genel toplam (tiim
Giin konusma . . N .
engel . engeli engeli | engel tiirleri dahil)
engeli
102d3 327 2 30 27 969
10443 906 23 128 143 3404
105d3 953 34 231 146 3481
108d3 382 3 63 69 1375
10d3 291 2 64 22 1495
111d3 633 6 136 105 2885

Tablo 4.4’te, duraklara yerlestirilmesi planlanan akilli bilgilendirme ekram
yatirimi i¢in olusturulmus veri tablosundan bir 6rnek alan goriilmektedir. Belirtilen
duraga, cesitli engel tiirline sahip yolcularin, 2021 Ocak-Nisan aylar1 arasinda

toplamda kag adet binis yaptig1 goriilmektedir.

Tablo 4.4. Duraklara yapilacak akilli bilgilendirme ekran1 yatirimi igin
doniistiirilmiis veri matrisi [5]

Durakid | Coklu engel konuls)riqlaV:n geli Sr? ;3? fesnig:lei: ral}fel;?srlill(lk
10005 273 6 35 37 313
10007 1583 10 181 341 1462
10008 1081 15 163 112 829
10009 909 10 162 145 795
10010 537 17 108 85 438
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4.2.5. Model Kurma
Bu adimda; 6nceki adimlarda hazirlanan veriler kullanilarak, veri madenciligi
uygulamasi i¢in se¢ilen analiz programinda ¢oziimlenecek model kurulmustur ve

modele en uygun ¢6ziim algoritmasi secilmistir.

4.2.5.1. Modelin Kurulmasi

Yatirim kalemleri hakkinda verilecek kararlar etkileyen faktorlerin farklilik
gostermesinden dolay1 her yatirim tipi i¢in ayr1 bir model kurulmustur. Dis hoparlor
sisteminin bulundurulmasi planlanan otobiis hatlarinin se¢ilmesi, akilli bilgilendirme
sisteminin kurulmasi planlanan otobiis hatlarinin secilmesi, akilli bilgilendirme
ekranlarinin yerlestirilmesi planlanan duraklarin segilmesi kararlar1 i¢in Ui¢ farkl

model hazirlanmistir:
Model 1: D1s hoparlor sisteminin bulundurulacagi otobiis hatlarinin segilmesi

Model 2: Akilli bilgilendirme sisteminin yerlestirilecegi otobiis hatlarinin

secilmesi

Model 3: Akilli bilgilendirme ekranlarinin yerlestirilecegi duraklarin

secilmesi

Ug model igin ayr olarak, onlara 6zel nitelikler belirlenmistir. Tablo 4.5’te;
belirlenen nitelikler, niteliklerin agiklamalar1 ve bu niteliklerin kullanildigr model ya

da modeller goriilmektedir.

Tablo 4.5. Modellerde kullanilan nitelikler ve agiklamalar1 [5]

Nitelik Agiklama Kullanildig1 model

Gorme engelli Behrtll‘en. gundq y"lc‘.‘l‘?k yapan gorme Model 1
. engelli bireylerin belirtilen hatt1 tercih
talebi
etme oranidir.
Gorme ve isitme Behm.len gundelly olp uhik yapa111‘ g(.)lrme Model 2
engelli talebi ve igitme engelli bireylerin belirtilen Model 3
hatti/ duragi tercih etme oranidir.

.. . Belirtilen giinde yolculuk yapan Model 1
Tur;le; 1:)%6111 engelli bireylerin belirtilen hatt1/ Model 2
duragi tercih etme oramidir. Model 3
Tiim yolcu Belirtilen otobiis hattinin belirtilen Model 1
talebi giindeki sefer sayisidir. Model 2
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Modellerde kullanilan nitelikler belirlenirken, yapilmasi planlanan yatirnmdan
etkilenecek yolcu tipleri dikkate alinmistir. Engelli yolcularin yaninda, engelsiz
yolcularin talepleri de verilecek kararlarda etkili bir faktordiir. Engelsiz bireylerin,
toplu tasima araclarina binis kayitlarimin, gizli veri niteliginde olmasi sebebiyle,
engelsiz yolcularin binig verileri bu tez ¢alismasinda kullanilamamistir. Ancak
ESHOT Genel Miidiirliigli tarafindan belirlenen otobiis hatt1 sefer sayilarinin, engelli
ve engelsiz tiim yolcularin binis adetleriyle dogru orantili oldugu belirtilmistir. Bu
sebeple; modelde, engelsiz yolcular da dahil olarak tiim yolcularin taleplerinin

degerlendirildigi veri setinde, otobiis hatt1 sefer sayis1 verileri kullanilmistir.

Nitelikler ve nitelik degerlerinin belirlenmesinin ardindan  verilerin
normalizasyonu gerceklestirilmistir. Cok biiylik ya da ¢ok kiigiik say1 degerindeki
verilerin, modelin sonucunda asir1 sapmaya sebep olmasini engellemek amaciyla veri
seti normalize edilmistir. Bu calismada, minimum-maksimum normalizasyonu
uygulanmistir. Minimum-maksimum normalizasyonu ile verilerin il hali, dogrusal
dontisim ile genelde 0-1 yeni veri aralifina donistiiriilir. Mevcut verilerin,

normalize edilmis hale doniistiiriilmesi asamasinda, Denklem 3.1 kullanilmistir.

Model 1’e ait normalize edilmis veri tablosundan bir 6rnek alan Tablo 4.6’da

goriilmektedir.
Tablo 4.6. Normalize edilmis veri tablosu [5]
Hat no Gorme engelli talebi | Tiim engelli talebi Tiim yolcu talebi
23d1 0,7041 0,7649 0,7356
18d1 0,7435 0,7456 0,5862
42d1 0,5943 0,5951 0,8276
46d1 0,6091 0,5543 0,8314
550d1 0,6905 0,5165 0,7739

4.2.5.2. Coziim Algoritmasinin Belirlenmesi

Veri madenciliginde, ¢oOziim algoritmasimin belirlenmesi asamasinda,
calismanin sonunda ulasilmak istenen bilgiye gore bir ¢ozliim algoritmasi segilir. Bu
tez ¢alismasinda olusturulan veri madenciligi modelinin sonucunda, otobiis hatt1 ve
duraklarin talep benzerliklerine gore alt siniflara ayrilmasi istenmektedir. Analiz
sonucunda olusan bu siniflarin, kamu kurumuna daha sonraki yatirim ¢alismalarinda

da yol gosterici olacagi tahmin edilmektedir. Alt siniflarin belirlenmesinde ABC
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siniflandirmasi yapilmistir. Modelin sonucundan beklenen bu 6zellikler sebebiyle,
yatirim yapilmasi planlanan akilli sistemlerin, gergeklestirilmek iizere atanacagi
duraklar ve otobiis hatlarinin belirlenmesi i¢in olusturulan veri setinin, kiimeleme
yontemiyle k-ortalamalar algoritmast kullanilarak c¢oziimlenmesi ve 3 smifa

ayrilmasina karar verilmistir.

Veri setinde bulunan nesneler, {i¢ kiimeye ayrildiktan sonra analitik hiyerarsi
prosesi yontemi ile smiflarin agirlik degerleri hesaplanarak en yiiksek agirlik
degerine sahip olan kiimenin A smifi, sonra B ve en diisiik agirlik degerine sahip
olan kiimenin ise C smifi olarak adlandirilmasina karar verilmistir. Nesnelerin
atanacagr bu smiflarin  kendisine ait nitelikleri ve ydnetimsel &zellikleri
bulunmaktadir. Belirlenen simiflar, hem bu ¢alismada hem de sonraki iyilestirme,
kontrol, yatirim caligmalarinda yon gosterici olarak, yorum kabiliyeti kazandirir ve

otobiis, durak simiflar1 olusturulur.

Ornek olarak, duraklar icin olusturulmus A-B-C smiflarmin nitelikleri Tablo

4.7 ve Tablo 4.8’de goriilmektedir.

Tablo 4.7. A, B, C siniflarina ait nitelikler [5]

Siif Ozellikler Durak planlama/Y 6netim politikasi

Otobiis durak atamalar1 yiiksek
siklikla kontrol edilmeli.
Duraklardan gecen otobiis hatlarinin

Gorme ve isitme engelliler giinliik sefer sayis1 uygunluk
A yuksek siklikta kullaniyor. kontrolii yiiksek siklikta yapilmali.
Engelli bireyler siklikla Duraklardan gecen otobiis hatlarinin
kullaniyor. plana uyum orani ytiksek tutulmali.

Engelli bireylere fayda
saglayabilecek yatirimlarda yiiksek
oncelik verilmeli.

Otobiis durak atamalar1 orta siklikla
kontrol edilmeli.
Duraklardan gecen otobiis hatlarinin
giinliik sefer sayis1 uygunluk
kontrolii orta siklikta yapilmali.
Engelli bireylere fayda
saglayabilecek yatirimlarda orta
oncelik verilmeli.

Gorme ve isitme engelliler
B siklikta kullaniyor.  Engelli
bireyler orta siklikta kullantyor.
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Tablo 4.8. A, B, C siniflarina ait nitelikler devami [5]

Otobiis durak atamalar1 diisiik
siklikla kontrol edilebilir.
Duraklardan gecen otobiis hatlarinin
giinliik sefer sayis1 uygunluk
kontrolii diisiik siklikta yapilabilir.
Engelli bireylere fayda
saglayabilecek yatirimlarda diisiik
oncelik verilmelidir.

Gorme ve isitme engelliler orta

C ve diisiik siklikta kullantyor.

Engelli bireyler diisiik siklikla
kullaniyor.

Olusturulan model, bir Excel eklentisi olan Xlstat veri madenciligi
programinda ¢oziimlenmistir. Onceki adimlarda islenen veriler ile olusturulan veri
dosyas1 programa aktarilmig, belirlenen ¢6ziim algoritmasi secilmis, kiime sayisi

girilmistir. Programdan alinan analiz raporu ile karar asamasi siirdiiriilmiistiir.

4.2.6. Model Sonucunun Degerlendirilmesi

Xlstat veri madenciligi programinda, yatirim tlirlerine gore olusturulan
modellerin ¢ézliimlenmesiyle, Model 1, Model 2 ve Model 3’te yer alan nesneler 3
kiimeye ayrilmistir. Model 1, kendi igerisinde haftanin yedi giiniinii ayr

degerlendireceginden dolay1 her giin i¢in model tekrar ¢alistirilmistir.

Calistirilan modellerin tiimiinde, kiimeler aras1 varyans degerinin, kiime i¢i
varyans degerinden biiylik olmasi sebebiyle modellemenin sonucu basarili olarak
degerlendirilmistir. Tablo 4.9°da; Model 2, Model 3 ve Model 1’in pazartesi giiniine
ait calistirilan algoritmalarin sonu¢ raporlarinda bulunan SSW ve SSB degerleri
goriilmektedir.

Tablo 4.9. Modellerin SSW-SSB degerleri [5]

Model No SSW SSB
Model 1 (Pazartesi) %21,40 %78,60
Model 2 %?21,15 978,85
Model 3 9%?23,43 %76,57

4.2.7. Yatirinm Kararlarimin Verilmesi

Model 1, Model 2 ve Model 3 veri setindeki nesneler ‘“k-ortalamalar”
algoritmas1t kullanilarak ii¢ kiimeye ayrilmistir. Ancak verilecek kararlarda,
kiimelerin hangisinin daha 6ncelikli oldugu yani digerine gore daha fazla oneme
sahip oldugu bilinmemektedir. Kiimelerin birbirine gére onceliginin belirlenmesi i¢in

Analitik Hiyerarsi Prosesi (AHP) yontemine bagvurulmustur.
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AHP’nin dort asamali genel hiyerarsik yapisi Sekil 4.7°de goriilmektedir. Bu
calismada; amag, alternatifler ve kriterler yani karar etkileyen olgiitler olmak iizere,
AHP yontemi ii¢ asamali olarak uygulanmistir. Alternatiflerin karsilagtirllmasinda

degerlendirilen kriterler, modelde kullanilan nitelikler olarak belirlenmistir.

| AMAC |

Sekil 4.7. Genel hiyerarsi yapisi [58]

Modelde kullanilan niteliklerin agirlik degerleri, Tablo 4.10°da goriilen AHP
standart onem skalasina gore derecelendirilerek belirlenmistir. Karar1 etkileyecek
Olgiitlerin puanlanmasinda ESHOT Genel Miidiirliigii’'nde gorev yapan yetkililerin

gorisleri alinmistir.

Tablo 4.10. Standart tercih tablosu [58]

Onem Degerleri Deger Tanimlari
1 Esit Onemde
3 Biraz Daha Onemli (Az Ustiinliik)
5 Oldukc¢a Onemli (Fazla Ustiinliik)
7 Cok Onemli (Cok Ustiinliik)
9 Son Derece Onemli (Kesin Ustiinliik)
2,4,6 ve 8 Ara Degerler (Uzlasma Degerleri)

Tablo 4.11°de, Model 1’¢ ait olusturulmus nitelikler i¢in hazirlanan
karsilastirma matrisi ve hesaplanan agirhik degerleri goriilmektedir. Ornegin; belli bir
otobiis hattini; N1, gérme engelli yolcularin talep etmesi kriteri, tim engelli
yolcularin talep etmesi kriterinden biraz daha 6nemliyken, engelli ve engelsiz tiim
yolcularin talep etmesi kriterinden olduk¢a Onemlidir. Burada, bu yatirimin
degerlendirilmesinde gorme engelli yolcularin talep yogunlugunun daha fazla

dikkate alinmas1 gerektigi sayisal olarak vurgulanmistir.
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Tablo 4.11. Nitelik karsilagtirma matrisi ve agirlik degerleri

Nitelik | N (Gorme | N2(Tim | N3 (Tim Agurlik
engelli talebi) | engelli talebi) | yolcu talebi) degeri
N1 L 3 5 0.63
N2 0,33 1 3 0.26
N3 0,20 0,33 1 0,11

Kriterlerin tiimii birbiriyle karsilastirildiktan sonra matris olusur ve agirlik
degerleri hesaplanir. Kriterlerin agirlik degerlerinin  hesaplanmasi agamasinda

sirastyla Denklem 3.3 ve Denklem 3.4 kullanilmistir.

Benzer hesaplama, Model 2 ve Model 3 i¢in de yapilmistir. Her modele ait
nitelikler, o yatirimin 6zelliklerine gore degerlendirilerek agirlik(6ncelik) degerleri

hesaplanmaistir.

Modelin k-ortalamalar algoritmasiyla ¢éziimlenmesi sonucunda elde edilen
raporda goriilen, kiimelerin “kiime merkezi (class centroid)” degerleri, niteliklerin
onceden hesaplanmis agirlik degerleri ile carpilarak, kiimelerin agirlikli toplamlari
bulunmustur. Denklem 4.1°de hesaplamanin yapildig: formiil gortilmektedir.

A=Fl cixw] (4.1)

A: Kiimenin agirlikli degeri ¢ 1. Niteligin kiime merkezi degeri

w;: 1. niteligin agirlik degeri

Agirlikli toplam degeri, en yiiksek degere sahip kiime A sinifi, ikinci yliksek
degere sahip kiime B sinifi, diger kiime ise C simifi olarak belirlenmistir. Ciinkii,
onem agirlik degerinin ve kritere ait veri degerinin yani talep degerinin yiiksek
olmasi yatirim kararinda olumlu bir 6l¢iittlir. Agirlikli toplam degerin yiiksek olmasi,
o kiimedeki elemanlarin, 6nem derecesi yiiksek olan kriterdeki yolcu sinifi tarafindan
yogun olarak talep edildigini gostermektedir. Ornek olarak; Model 1 pazartesi giinii

i¢cin uygulanmis ABC smiflandirma hesaplamasi Tablo 4.12°de goriilmektedir.
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Tablo 4.12. Kiimeler arasinda ABC simiflandirmasi [5]

; .| Tim engelli Tiim yolcu

Gorme engelli - . -

. S talebi talebi Agirlikl
Kiime | talebi (Agirlik 9 9 < Smif
Degeri: 0.63) (Agirlik (Agirhik deger
ety Degeri: 0,26) | Degeri: 0,11)

1 0,416 0,428 0,625 0,147 A
2 0,121 0,149 0,354 0,051 B
3 0,022 0,030 0,100 0,011 C

Benzer hesaplama tiim modeller i¢in uygulanmis ve kiimelere A-B-C

siniflandirmasi yapilmistir.

Model 1°de haftanin yedi giinii i¢in yedi ayr1 veri seti modeli ¢alistirilmistir.
Haftanin her bir giinii icin ABC smiflandirmasi yapilmis ve her giine ait siniflarin
icerisine atanmis olan otobiis hat numaralar1 karsilagtirllmigtir. Talebin en yiiksek
oldugu ve yatinmin biiyiik kismini karsilayacak A sinifina ait karsilastirma, Tablo
4.13’te gorilmektedir. En yiiksek hat sayisina sahip yani en fazla otobiis hattinin
trafige c¢ikarak hizmet verdigi cuma giiniine atanmis 52 hattin, diger giinlerdeki hat

numaralarini barindirma orani hesaplanarak uyum oranina ulagilmistir.

Tablo 4.13. Giinler arasinda A sinifina se¢ilen hatlarin benzerlik orani [5]

Giin A sinifi hat Uyum
sayis1 orani
Pazartesi 51 100%
Sali 47 100%
Carsamba 49 100%
Persembe 47 100%
Cuma 52 100%
Cumartesi 46 98%
Pazar 34 82%

Tablo 4.13’te goriildiigl iizere hafta i¢i giinleri arasindaki uyum %100 ve hat
sayilar1 birbirine olduk¢a yakin bulunurken hafta sonu giinlerinde (Cumartesi, Pazar)
farklilik goriilmektedir. Bu sebeple Model 1°de c¢oziimlenen dis hoparldr sistemi
yatirrmi i¢in; tasima hizmeti veren kuruma planlamada is yiikii getirmemesi
amaciyla, hafta i¢i giinlerinde siniflara atanan hat sayilarinin ortalamasi alinarak, her

giin i¢in hoparldr sistemi yatirim kararlarinin ortaklastirilmasi uygun bulunmustur.
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Yatirnm adetlerine gore ABC siniflar1 igerisindeki otobiis ve duraklarin
hangilerine yatirim yapilacagi kararinin verilmesi islemi i¢in Sekil 4.8’de goriilen

yatirim atama algoritmasi olusturulmustur [5].

C smifi

) Asmify e B e y
ABC i A smifi eleman B smifi eleman Evet C smifi
Simflarmdaki e elemanlarmmn sayisi<=Kala elemanlarmm sayisi<=Kala elemanlarmm

Elemanlarm T (;pl am tiimiine n foplam tiimiine n toplam tiimiine
Belirlenmesi yatwm uygula yatm yatrim uygula yatrm yatrim uygula
) {

yatim
adedi

adedi

Hayir
v

Kiime Kiime Kiime
elemanlarmm elemanlarmm elemanlarnm
niteliklerine nifeliklerine niteliklerine
gire gire gire
hesaplanmis ‘hesaplanmis hesaplanmis
agirhk agwhk agirhk
degerleriyle degerleriyle degerleriyle
oranfili olarak orantih olarak orantili olarak
yatirim adedini yatirim adedini yatirim adedini
biliistiir Diliistiir biliistiir

Sekil 4.8.Yatirim atama algoritmasi [5]

Her hat numarasinda ¢alisan bir veya birden fazla otobiis araci bulunmaktadir.
Otobiis hat numaralarina ait giinliik ara¢ sayis1 verileri, veri setine eklenerek, Model
1 ve Model 2 i¢in, kiimelerin icerisinde yer alan nesne sayisit gilincellenmistir.
Ornegin: Tablo 4.14’te goriildiigii iizere, A sinifinda yer almakta olan 680 numaral:
hatta ait toplam 26 adet toplu tasima otobiisii, 23 numarali hatta ait toplam 12 toplu
tagima otobiisii, 42 numarali hatta ait toplam 14 toplu tasima otobiisii bulunmaktadir.

Otobiislere kurulacak yeni sistemler i¢in yatirim atamalar1 hat sayisina gore degil,

arag sayisina gore yapilmalidir.

Tablo 4.14. Sefere ¢ikan giinliik arac adedi verisi [5]

Sunif Hat 110 Otobiis hatt1 sefere
¢ikan arag sayist
A 680 26
A 23 12
A 42 14

Model 1, Model 2, Model 3 icin A-B-C simiflarinda bulunan nesnelerin
toplam adetleri Tablo 4.15°te goriilmektedir. Yatirim atama isleminde nesne sayisi;
yatirim tiirline bagli olarak, belirtilen smiftaki ara¢ sayisini ya da durak sayisini

temsil etmektedir. Model 1 igin, ortaklastirma c¢alismasi neticesinde, hafta ici

giinlerinin ortalama degeri belirtilmistir.
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Tablo 4.15. A-B-C smiflarindaki hat, ara¢ ve durak adetleri [5]

Model 1 Model 1 Model 2 Model 2 | Model 3
toplam toplam toplam
Smif | toplam ; toplam durak
hat adedi aras hat adedi aras ore .
sayist sayist adedi
A 49 634 58 685 32
B 101 614 119 651 301
C 178 358 153 274 6549

Model 1 ve Model 2 kiimeleri i¢in toplam ara¢ sayilariin belirlenmesinin
ardindan Sekil 4.8’deki algoritma adimlar1 izlenerek, tasima hizmeti saglayan
kurumun belirttigi yatirim adetlerine gore yatirimin yapilacagi otobiis hat numaralari
ve durak yerleri belirlenmistir. Sekil 4.8’de goriilen algoritma adimlarinin

aciklamalar1 asagida belirtilmistir:

Adim 1: A simifinda bulunan toplam otobiis ya da durak sayisinin toplam
yatirim adedinden biiyiikk olmasi durumunda kiime igerisindeki elemanlarin
niteliklere gore agirlik degerleri hesaplanir ve agirlik degeri yiiksek olan hat

numaralarina ya da duraklara oncelik verilerek yatirim atamasi gergeklestirilir.

Adim 2: A smifinda bulunan toplam otobiis ya da durak sayisinin toplam
yatirim adedinden kii¢lik ya da esit olmasi durumunda kiime igerisinde bulunan tim

elemanlara yatirimin uygulanmasi karar1 alinir.

Adim 3: Kalan toplam yatirnm adedi, B sinifi eleman sayisindan kiigiik ise
kiime igerisindeki elemanlarin niteliklere gore agirlik degerleri hesaplanir ve agirlik
degeri yiiksek olan hat numaralarina ya da duraklara oncelik verilerek yatirim

atamasi gerceklestirilir.

Adim 4: Kalan toplam yatirim adedi B sinifi eleman sayisindan biiyiik ya da

esit ise B siifi elemanlarinin tiimiine yatirim uygulanmasi karari alinir.

Adim 5: Kalan toplam yatirim adedi, C sinifi eleman sayisindan kiigiik ise
kiime igerisindeki elemanlarin niteliklere gore agirlik degerleri hesaplanir ve agirlik
degeri yiiksek olan hat numaralarmma ya da duraklara oncelik verilerek yatirim

atamasi gerceklestirilir.
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Adim 6: Kalan toplam yatirim adedi C sinifi eleman sayisindan biiytlik ya da

esit ise C smufi elemanlarinin tiimiine yatirim uygulanmasi karari alinir.

Acgiklamasi yapilan yatirim atama algoritmasi adimlari izlenerek; ESHOT
Genel Midiirligl tarafindan planlanan yatirim adetleri smirinda, otobiislerde
bulunacak dis hoparlor sistemi, otobiislerin igerisine kurulacak akilli bilgilendirme
sistemi ve duraklara yerlestirilecek akilli bilgilendirme ekrani yatirimlarinin
yapilmasmnin uygun bulundugu otobiis hatti numaralar1 ve durak id’leri
belirlenmistir. D1s hoparlor sistemi yatiriminin yapilmasi i¢in belirlenen otobiis hatti
listesi ekler boliimiinde bulunan Tablo 6.1°de, akilli bilgilendirme sistemi kurulmasi
icin belirlenen otobiis hatlarmin listesi Tablo 6.2°de, akilli bilgilendirme ekranlarinin
yerlestirilmesi i¢in belirlenen duraklarin listesi Tablo 6.3’te bulunmaktadir. Sonraki
asamada; yeni sistemlerin, secilen otobiis hatt1 ve duraklara kurulmasi durumunda

ulagim stirecinde ger¢eklesecek degisiklikler ve iyilesmeler analiz edilmistir.

4.3. Toplu Ulasim Siirecinin Simiilasyon Modeli ile Analizi
Tez ¢aligmasinin bu bdliimiinde, mevcut sistem simiilasyon programinda
modellenmistir. Simiilasyon ile modelleme ¢alismasinin yapilmasi igin Arena

Rockwell Simulation 14.00 programinin deneme siirimii kullanilmistir.

Bu calismada olusturulan simiilasyon modelinde; Izmir ilinde toplu tasima
otobiisleri ile yolculuk yapan engelli bireylerin, otobiis duragmna gelmelerinden,

otobiisten inmelerine kadar olan yolculuk siirecleri modellenmistir.

[zmir ilinde ESHOT Genel Miidiirliigii’ne bagh olarak hizmet veren 330 adet
hat, 1610 adet ara¢ bulunmaktadir. Sekil 4.9°da, Izmir ili ulasim haritasi
goriilmektedir [59]. Tiim otobiis hatlarmi simiilasyon programi {izerinde modellemek

karmasgiklig1 artiracagi igin pilot bolge ve pilot hatlar belirlenmistir.
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Sekil 4.9. izmir ulasim haritasi

Pilot bolge olarak, toplu tasima otobiisii kullanan engelli bireylerin yogun
olarak bulundugu Izmir ili Giiney-Buca bélgesi belirlenmistir. Pilot bdlgenin
belirlenmesinde; ESHOT Genel Miidiirliigii’niin planlama ¢aligmalarinda kullanmak
lizere Izmir ilini 5 bdlgeye ayirarak haritalandirdig: alanlar referans almmis ve bu
alanlar igerisinde engelli bireylerin yogun olarak bulundugu ve modellemeye daha
uygun olacagmin &n goriildiigii Giiney-Buca bolgesi segilmistir. Izmir ili ulagim

bolgeleri Tablo 4.16°da goriilmektedir.

Tablo 4.16. izmir ili ulasim bolgeleri

Bolge no Bolge adi
1 Giiney-Gediz
Kuzey-Karsiyaka
Kuzey-Bornova
Giliney-Buca
Giliney-Teleferik

N[N
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Giliney Buca bolgesinde 768 durak ve bu bolgede hizmet veren 122 adet
otobiis hatti bulunmaktadir. Modellenecek pilot hatlarin belirlenmesi igin, 2021 yil
icerisinde, engelli bireylerin toplu tagima otobiislerine olan talepleri analiz edilmistir.
Otobiis hatlarina binis adetleri oransal olarak hesaplanmis ve ilk %10 luk dilimi
kapsayan otobiis hatlari, ulasim sisteminin modellenmesinde kullanilmak tizere pilot
hat olarak secilmistir. 2021 Ocak-Subat-Mart-Nisan aylarinda Giiney-Buca
bolgesinde hizmet veren otoblis araglarina, engelli bireyler tarafindan yapilan binis
adetlerine gore hesaplanmis yiizde dagilimlar1 ve siralamasinin bulundugu, ilk %50

lik talep dilimine bulunan otobiis hatlar1 Tablo 4.17’de goriilmektedir.

Tablo 4.17. Giiney Buca bolgesi otobiis binis oranlari

Sira no Hat no Binig orant
1 304 5,88%
2 72 5,42%
3 285 5,35%
4 476 5,06%
5 171 4,51%
6 465 4,46%
7 838 4,34%
8 490 3,85%
9 676 3,60%
10 470 3,44%
11 374 3,40%
12 74 3,29%
13 233 3,13%

Ik %10’luk dilimi kapsayan 304 ve 72 numarali otobiis hatlar1 modellemede
kullanilmak {iizere pilot hatlar olarak belirlenmistir. 304 ve 72 numarali hatlarin

giizergahlar1 Sekil 4.10 ve Sekil 4.11°de goriilmektedir [60].
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Sekil 4.10. 304 nolu hat giizergah haritasi

304 numarali otobiis gidis ve doniis olmak tizere toplam 18,57 km yol giderek

bir tam turu tamamlamakta ve baslangi¢c noktasina ulagsmaktadir. 304 numarali hattin

gectigi duraklarin sirasi Tablo 4.18 ve Tablo 4.19°da goriilmektedir. Bu tablolar,

otobiisiin rotaya basladig1 ilk duraktan, rotayr tamamlayarak baslangi¢ noktasina

donene kadar durup yolcu aldig1 tiim duraklari sirasiyla gostermektedir. 304 numarali

hat i¢in simiilasyon modelinde toplam 37 durak modellenmistir.

Tablo 4.18. 304 Numarali hat durak tablosu

Durak kodu Durak ad1
40121 Tinaztepe
40088 Begos
40086 Papatya
40070 Eski Mezarlik
40080 Buca Eski Mezarlik
41200 Hasan Aga Bahgesi
40742 Buca Ugkuyular Meydan
40738 Buca Saglik Ocagi
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Tablo 4.19. 304 Numarali hat durak tablosu devami

40038 Buca Devlet Hastanesi
40036 Dokuz Eyliil Egitim Fakiiltesi
40022 Buca Sosyal Giivenlik Kurumu
40018 Ogretmen Evleri
40016 Buca Belediye Saray1
40014 Buca Cezaevi

40012 Yeni Mahalle

40010 Sirinyer PTT

40101 Sirinyer Bankalar
40103 Fabrika

40105 Yeniyol

41335 Balkan

10030 Konak

10030 Konak

40106 Yeniyol

40104 Fabrika

40102 Sirinyer Bankalar
40009 Sirinyer Pazar Yeri
40011 Yeni Mahalle

40013 Buca Vergi Dairesi
40015 Buca Belediye Saray1
40019 Izmir Meslek Yiiksek Okulu
40025 Buca Heykel

40035 Dokuz Eyliil Egitim Fakiiltesi
40037 Buca Devlet Hastanesi
40737 Buca Saglik Ocagi
40739 Buca Uckuyular Meydan
40079 Hasan Aga Bahgesi
40077 Buca Diyaliz Merkezi
40071 Begos

40121 Tinaztepe
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Sekil 4.11. 72 nolu hat giizergah haritasi

72 numarali otobiis gidis ve doniis olmak {izere toplam 19 km yol giderek bir
tam turu tamamlamakta ve baslangic noktasina ulagsmaktadir. 72 numarali hattin
gectigi duraklarin siras1 Tablo 4.20 ve Tablo 4.21°de goriilmektedir. Bu tablolardaki
durak listesi, otobiisiin rotaya bagladig: ilk duraktan, rotayr tamamlayarak baslangic
noktasina donene kadar durup yolcu aldig: tiim duraklar: sirasiyla gostermektedir. 72

numaral1 hat i¢in simiilasyon modelinde toplam 48 durak modellenmistir.

Tablo 4.20. 72 numarali hat durak tablosu

Durak kodu Durak ad1
40454 Iscievleri
40458 Selviler
40486 Istiklal
40494 Isikl1 Parki
40496 Ana Sagligi
40498 Bloklar
41088 Telsizler
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Tablo 4.21. 72 numarali hat durak tablosu devami

41086 Yildiz

40422 Yikikkemer Meydan
40420 Ufuk Karakolu
40418 Dirayet Siiren ilkokulu
40416 Manolya
40414 Giil

40412 Betonyol
40410 Redresor
40010 Sirinyer PTT
40004 Sirinyer Karakol
40002 Nato

12070 Selale Parki
12068 Konak Anadolu Lisesi
12064 Yaghaneler 2
12066 Arap Cami
12058 Esrefpasa
10240 Kiz Yurdu
15532 Konak

15532 Konak

10119 Kavaflar
10231 Kestelli

10235 Koruluk
12057 Esrefpasa
12065 Yaghaneler 2
12069 Konak Anadolu Lisesi
12071 Selale Parki
40001 Nato

40009 Sirinyer Pazar Yeri
40411 Redresor
40413 Betonyol
40415 Giil

40417 Manolya
40419 Dirayet Siiren ilkokulu
40421 Ufuk Karakolu
40423 Yikikkemer Meydan
41087 Yildiz

41089 Telsizler
40497 Bloklar

40495 Ana Sagligi
40493 Isikl1 Park1
40487 Istiklal

40457 Selviler
40454 Iscievleri
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4.3.1. Otobiis Hatlarinin Modellenmesi

Otobiis sefer planlamalari, giin igerisindeki farkli zaman dilimlerine 6zel
olarak yapilmaktadir. Planlamanin yapildigi 7 farkli zaman dilimi bulunmaktadir.
Glin igerisinde toplu ulagimin gergeklestirildigi bu zaman dilimlerine ait saat
araliklar1 Tablo 4.22°de goriilmektedir. 304 ve 72 numarali otobiis hatlart 06:00-

24:00 saatleri arasinda toplu tasima hizmeti vermektedir.

Tablo 4.22. Zaman dilimi tablosu

Zaman dilimi no | Saat aralif

1 06:00-07:00
07:00-09:00
09:00-13:00
13:00-16:00
16:00-20:00
20:00-22:00
22:00-24:00

N NN |~ |W(N

Saat araliklar1 ve buna bagli olarak zaman dilimlerinin artigi, simiilasyon
programinda Sekil 4.12°de goriildiigli gibi indeks degerlerine baglanarak
modellenmistir. Bu sayede farkli zaman dilimlerinde siireclerde olusan degiskenlikler

tanimlanabilir ve takip edilebilir duruma gelmistir.

Creserder Zoman Th ;\

/.

)| { o

Psign Tarman

LT

Sekil 4.12. Zaman dilimi modellemesi

Otobiis hatlarina ait ara¢ adetleri ayr1 zaman dilimlerinde farklilik gdstermektedir.

304 numaral1 hatta ait ara¢ adedi ve ara¢ gelis sikliklar1 Tablo 4.23’te goriilmektedir.

Tablo 4.23. 304 numarali hat arag¢ gelis sikliklar

Saat aralig1 Siklik (dk) | Arag adedi
06:00 - 07:00 10 7
07:00 - 09:00 8 12
09:00 - 13:00 9 9
13:00 - 16:00 9 10
16:00 - 20:00 8 14
20:00 - 22:00 13 10
22:00 - 24:00 13 5
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304 numarali hat en fazla 5. Zaman diliminde 14 adet aragla toplu tasima
hizmeti vermektedir. Simiilasyon modelinde zaman dilimleri “dilim” indeksiyle

tanimlanmistir. “dilim” indeksinin baglangic degeri “1”olarak belirtilmigtir.

Farkli zaman dilimlerinde 304 numarali hatta ait otobiislerin duraga gelisleri
arasindaki planlanan siireler de degiskenlik gdstermektedir. Sekil 4.13’te 304
numarali otobiisiin 7 farkli zaman diliminde duraga gelisleri arasindaki planlanan

stireler goriilmektedir.

Expression Values

| 1p [304geis 7 Native E—

Sekil 4.13. 304 numarali hat gelisler arasi siire

Arena programinda simiilasyon modelinde, Sekil 4.14’te gorildugi gibi
Create blogu kullanilarak 304 numarali otobiisiin gelisi olusturulmustur. Maksimum

arag¢ gelis sayisi 14 olarak belirtilmistir.
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Create ? x

M arne: Entity Type:

Create Bug Driver304 e | |Bu33I]4 e
Time Between Arrivalz

Type: E wprezszion: [tz

Expreszion w | A04gelis(dilirm] v | Minutes e
Entities per Arrival: bd & Arrivals: First Creation:
[1 |14 | |0.00001

Cancel Help

Sekil 4.14. Create blogu ile 304 numarali otobiis gelis modellemesi

304 numarali hatta ait 14 adet aracin siire bazli ¢alisma kapasiteleri Sekil

4.15’te goriildiigli gibi bir cizelge olarak belirlenmis ve Arena programi igerisinde

yer alan “Schedule” kismina girilmistir.

Mame Type Time Units Scale Factor | Durations
1k |3busi Capacity Minutes 1.0 1 rows
2 Jbus2 Capacity Minutes 1.0 Z rows
3 3bus3 Capacity Minutes 1.0 2 rows
4 Jbus4 Capacity Minutes 1.0 Z rows
5 3buss Capacity Minutes 1.0 2 rows
G Jbuss Capacity Minutes 1.0 3 rowWs
T 3busT Capacity Minutes 1.0 3 rows
8 Jbusd Capacity Minutes 1.0 3 rowWs
9 3bus9 Capacity Minutes 1.0 3 rows
10 3bus10 Capacity Minutes 1.0 B rows
11 3bus11 Capacity Minutes 1.0 S rows
12 Jbus12 Capacity Minutes 1.0 S rows
13 3bus13 Capacity Minutes 1.0 3 rows
14 Jbus14 Capacity Minutes 1.0 3 rowWs

Sekil 4.15. Schedule ile kapasite planlama

Benzer ulasim planlama ve bu plan dogrultusunda simiilasyon ile modelleme

calismalar1 72 numarali otobiis hatti i¢in de yapilmistir. Boylece Arena programinda

simiillasyon modelinde 72 ve 304 numarali otobiislerin farkli zaman dilimlerinde

sisteme giris sikliklar1 ve ara¢ adetleri tanimlanmistir.
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4.3.2. Otobiis Rota Planlamasi

304 ve 72 numarali hatlarin giizergahlar1 dogrultusunda planlanan, yolcularin
otobiislere inis ve binis yaptiklart duraklar rota olusturularak tanimlanmistir. Bu
rotalarin modele eklenmesi, kullanilan simiilasyon programinin “Advanced Transfer”
kisminda yer alan “sequence” elementi kisminda tanimlanmistir. Rotalarin arasindaki
mesafeler silire cinsinden matris olarak hazirlanarak, simiilasyon programinin

“expression” elementi kismina bu veriler girilmistir.

Tiim duraklar ve duraklarda olusan kuyruklar Sekil 4.16’da goriildiigii gibi
grup olarak olusturulmus ve kullanilan programda hazirlanmig simiilasyon modeline

“set” tipinde tanimlanmustir.

Station 7 4

Station Type: I
Bus Stop Stations S04IREE: v
Set Mame: Save Attribute;
|3El4stati|:|ns v| |3I:I4I:|usstatinn w

Station Set kMembers:

A0, es Add.
#A0088, | . Yes

40086, | | Yes Edit
#A0N070, | Yes
#A0080, | . Yes

41200, , . Yes Delete
#0742, . e v

=4N73R e

Cancel Help

Sekil 4.16. Planlanan duraklarin modellenmesi

4.3.3. Yolcu Gelislerinin Modellenmesi

Otobiislerin tanimlanan rotalarinda planlanan duraklara, engelli yolcular
gelerek, duraktan otobiislere binis yapmaktadir. Engelli yolcularin ulasim
stirecindeki deger akisi, engel tiirline gore farklilik gostermektedir. Bu sebeple
engelli yolcularin binis talepleri engel tilirline gore ayrilarak analiz edilmistir.
Simiilasyonla modellemenin veri girisi asamasinda ESHOT Genel Miidiirliigii’ne ait
veri deposundan giincel veriler alinarak analiz edilmistir ve 2021 yili Aralik ayinda
engel tiirlerine gore engelli bireylerin binis adetlerinin oranlar1 Tablo 4.24’te

goriildiigii gibidir.
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Tablo 4.24. Engel tiiriine gore binis oranlari

Tip no Engel tiiri Binig oran
1 Gorme engelli yolcu 0,14
2 Isitme engelli yolcu 0,145
3 Diger tiim engelli yolcular 0,715

Olusturulan simiilasyon modelinde, her otobiis duragi ayr1 birer blok olarak
modellenmistir ve bu duraklara gelen yolcular engel tiplerine gore ayri oranlarda
atanmistir. 304 numarali hattin rotasinda bulunan bazi duraklarin programda

modellenmis hali Sekil 4.17°de goriilmektedir.

."'dsgl B Siopr ||
1121 Arriving
Adrinies

Creserie EﬂSm\

20121 ='.r.5u'.ge_r:f Eional 2 1Waitng

Eitond00BEW Sy

o080 aitng

= Eiond00Waiing

ST atng

Sekil 4.17. Durak modellemesi

Her bir duraga yolcu gelis oranlari da zaman dilimlerine gore farklilik
gostermektedir. 2021 yil1 Aralik ay1 yolcu binis talepleri, her bir otobiis duragi i¢in
zaman dilimi bazli olarak analiz edilmistir. Iki yolcunun gelisi arasinda gecen
stirenin devamli olarak degiskenlik gostermesinden dolayr bu degerler Arena
simiilasyon programinin Input Analyzer uygulamasinda analiz edilerek bu stokastik
degerler simiilasyon modeline veri olarak islenmistir. Ornek olarak; otobiis
istasyonlarindan biri i¢in, 7 ayr1 zaman diliminde girilmis binis degerleri veri tablosu

Sekil 4.18°de gortildiigi gibidir.
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EXPO{25.5)
MORM{11.5,13.1)
EXPO{13.3)
EXPO{10.3)
EXPO(5.66)
LOGMN(24.2 55)
LOGN(14.6, 69)

b B = S S

Sekil 4.18. Stokastik yolcu gelis verileri

Girdi analizi yapilirken; Aralik ayinda, belirli bir duraga, her zaman dilimi
icin ayr1 ayr1 yolcu gelisleri siralanarak, iki yolcu gelisi arasindaki stireler
hesaplanmistir. Hesaplanan bu yolcu gelisleri arasindaki siire 6rneklemleri programa
aktarilmig, Pearson ki-kare testi ve Kolmogorov-Smirnov sinamasimna gore
degerlendirilerek girdi analizi gerceklestirilmistir. Girdi verilerinin degiskenliklerine
gore hangi dagilima uygun oldugu ve secilen dagilima gore hesaplanan degerleri

belirlenmistir.

4.3.4. Engelli Yolcularin Ulasim Siireclerinin Analizi

Gorme engelli yolcular, isitme engelli yolcular ve diger engel tiiriine sahip
yolcularin yolculuk siirecleri, engel tilirlinden kaynakli olarak olusan erisim
ihtiyaclarina gore degisiklik gostermektedir. Gorme engelli yolcularin mevcut ulagim

stireglerindeki is akisi Sekil 4.19°da goriilmektedir.

54



Engelli yolcu, evinden ayrilarak duraga yiiriir

Engelli yolcu, telefon uygulamasinda binecegi otobiis hattin1 seger

Engelli yolcu, durakta otobiisii bekler

Otobiis duraga yanasir

Otobiis soforii aldig1 elektronik bildirim ile aragtan iner ve gérme engelli
yolcuyu bulur

Otobiis soforii ve engelli yolcu araca biner

Arag yeniden hareket eder

Engelli yolcu mevcut durak bilgisini soférden alir

Otobiis soforii hedef durakta engelli yolcuyu indirir

Sekil 4.19. Gérme engelli yolcu mevcut ulagim siireci

Isitme engelli yolcular ve diger engel tiiriine sahip yolcularin ulagim
stireglerine ait is akiglar1 benzerlik gosterdigi i¢in tek bir akis semast iizerinden Sekil
4.20°de adimlar gosterilmistir. Isitme engelli ve diger engelli yolcularin bu siireg

adimlarinda gecirdikleri stireler farklilik géstermektedir.
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Engelli yolcu, evinden ayrilarak duraga yiirtir

Engelli yolcu, durakta otobiisii bekler

Otobiis duraga yanasir

Engelli yolcu otobiise dogru yiiriir

Engelli yolcu otobiise biner

Arag yeniden hareket eder

Engelli yolcu mevcut durak bilgisini soférden alir

Otobiis soforii hedef durakta engelli yolcuyu indirir

Sekil 4.20. Isitme engelli yolcu mevcut ulasim siireci

Mevcut durumdaki is akisina uygun olarak metot etiitleri gerceklestirilmis ve
simiilasyon modelinde sisteme tanimlanacak is adimlari ile bu is adimlarinin her bir
engel tiiriindeki yolcu i¢in gerceklesen siireleri belirlenmistir. Her bir is adimi igin 10
orneklem alinmistir. Bulunan siireler Arena programinin  “Input Analyzer”
segenegiyle analiz edilerek normal dagilim ile degisken degerleri belirlenmistir.

Tablo 4.25’te mevcut duruma ait tanimlanan siireler goriilmektedir.
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Tablo 4.25. Mevcut durum sistem stireleri

Stre

Gorme engelli (tipl)

Isitme engelli (tip2)

Diger engel (tip3)

Yiirime siire

Norm(30,7; 4,94)

Norm(6,78; 1,81)

Norm(15,7; 2,98)

Binme siire

Norm(20; 3,07)

Norm(8,7; 2,53)

Norm(10,1; 1,81)

[nme siire

Norm(25,6; 3,58)

Norm(13,5; 2,16)

Norm(15,7; 2,1)

Yiiriime Siire: Yolcunun duraktan otobiise yliriidiigli siirenin, sadece
otobiisiin durmasina ve beklemesine sebep olan kismini igerir. Geri kalan kisim,

yolcunun durakta bekleme siiresine dahildir.

Binme Siire: Ara¢ durus halindeyken engelli yolcu otobiise binis yapana

kadar gegen stiredir.

Inme Siire: Arag, yolcu alacagi ve yolcu indirecegi durakta durus

halindeyken, engelli yolcu otobiisten inene kadar gegen siiredir.

Mevcut durumda sadece gorme engelli yolcularin ve zihinsel engel gibi
otobiis soforiinlin yardiminin gerektigi engelli yolcularin otobiise yiiriimelerinde arag
durmaktadir. Otobiis soforiiniin yardimi gerektigi durumlarda engelli birey onceden
telefon uygulamas: ile otobiis soforiine durakta oldugunu bildirir. Diger engel
tiirlerinde boyle bir miidahale olmadig1 i¢in ve aracin beklemesi gerekmez ve bu

sebeple diger engel tiirlerinde yiiriime siiresi ¢ok daha kisadir.

Siireler hesaplanirken yolcunun durakta tek oldugu ve diger engelsiz

bireylerden destek almadig1 varsayilmstir.

Yapilan metot etiidiinde gorme engelli yolcular i¢in belirlenen yiiriime

siiresine ait detaylandirilmis is adimlarinin ortalama siireleri Tablo 4.26’da

goriilmektedir.
Tablo 4.26. Gérme engelli yolcu yiiriime isi adimlar1
Is Is adim Stire (s)
sirasi 3
1 Otobiis durduktan sonra soforiin aragtan inmesi 5
’ Uygulama ile bildirim génderen gorme engelli 10
yolcuyu bulmasi
3 Yolcu ile birlikte araca yiiriime 15
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4.3.5. Ulasim Siireci Akisinin Simiilasyon Programinda Modellenmesi

Ulasim siirecine ait olusturulmus simiilasyon modeliyle kurulan sistemde yer
alan bagimsiz degiskenler; hatlara ait otobiis sayilari, otobiis hareket saatleri, belirli
hatlarda belirli saatler i¢in goérevlendirilmis ara¢ adetleri, durak yerleri, durak
sayilaridir. Sistemdeki bagimli degiskenler ise engelli bireyin durakta otobiisiin
gelmesini bekledigi siire, otobiis duraga geldikten sonra engelli birey otobiise binene
kadar gecen siire, otobiise binme siiresi ve otobiisten inme siiresidir. Modeli
olusturmak i¢in kullanilan sabit degisken degerler; engelli bireyin kullandig1 otobiis,
otoblise binis tarihi, otoblise binis saati, engelli bireyin kullandigi durak gibi
bilgilerdir. Kullanilan veriler giincel olarak ESHOT Genel Miidiirliigi'nden temin

edilmistir.

Arena programinda kurulan simiilasyon modelinde; ulasim siirecinde
kullanilan otobiis hatlari, otobiis rotalari, otobiislerin durup yolcu aldig1 ve indirdigi
duraklar, yolcularin bu duraklara olan gelis sikliklar1 ve tiim bu siire¢lerdeki siireler
tanimlandiktan sonra otobiislerin belirtilen rotalara gidisi ve yolcularin otobiislere
inmesini ve binmesini, otobiislerin rotayr tamamladiktan sonra ayni dongiiyl
tekrarlamasini saglayacak model kurulmustur. Sekil 4.21°de belirtilen akis1 saglamak

icin kurulan model goriilmektedir.

|[B S Sttt
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Sekil 4.21. Ulasim simiilasyonu dongii modellemesi

Otobiistin sistemde gecirdigi siire “Mybustime” adiyla kayit altinda
tutulmaktadir. Bu siire, otoblisiin sisteme giris yaptig1 andan itibaren bir tam turu

tamamladigi siireyi ifade etmektedir.

Yapilmasi planlanan yatirnrmlarda hedeflenen iyilesmeler; otobiisiin sistemde
gecirdigi slirenin kisalmasi, yolcunun sistemde gegirdigi siirenin kisalmasidir. Bu tez
calismasinda, modele ait analiz ve sonu¢ bulunan igeriklerde performans olgiitii
olarak; “ortalama otobiis sefer siiresi” ve “ortalama yolculuk siiresi” tanimlari
kullanilmigtir.  Yatirim kararlarinin  alinmasinda belirleyici olacak degerler bu

performans dlgiitlerinin sayisal degerleridir.
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Ortalama otobiis sefer siiresi: Otobiisiin sisteme giris yaptig1 andan itibaren

bir tam turu tamamladigz siire.

Ortalama yolculuk siiresi: Yolcunun duraga geldigi andan itibaren,

otobiisten inene kadar gegen siire.

4.3.6. Simiilasyon Modeli Replikasyon Sayisinin Belirlenmesi

Bu calismada pilot hat olarak belirlenen 304 ve 72 numarali hatlar i¢in iki
ayr1 c¢alisma sayfasinda simiilasyon modelleri olusturulmustur. Olusturulan bu
modeller i¢in ilk asamada baslangic replikasyon degeri 2 olarak belirlenerek
modeller c¢alistirilmistir. Raporda bulunan yari-genislik degerine bakilarak yeni

replikasyon sayisi belirleme ¢alismasi yapilmuistir.

Calismanin devaminda modellerin sonuglar1 birlestirilerek tek sistem

igerisinde degerlendirilmistir.

304 numarali hat i¢in olusturulan simiilasyon modelinin 2 replikasyon
calistirilmas1 sonucunda; engelli bir yolcunun ulasim siiresinin kaydini tutan

“RecordSystemTime” sayacinin yar1 genislik degeri 0,71 olarak bulunmustur.

72 numarali hat i¢in olusturulan olusturulan simiilasyon modelinin 2
replikasyon calistirilmasi sonucunda; engelli bir yolcunun ulagim siiresinin kaydini

tutan “RecordSystemTime” sayacinin yar1 genislik degeri 0,65 olarak bulunmustur.

304 numarali hat ve 72 numarali hat i¢in olusturulan simiilasyon modelleri 10
replikasyon caligtirilmistir. 304 numarali hattin “Record System Time” sayacinin
yar1 genislik degeri 0.04 olmustur. 72 numarali hattin “Record System Time”
sayacinin yar1 genislik degeri 0.03 olmustur. 10 replikasyonda ulasilan yar1 genislik
degerleri, planlanan yatirnmlarin degerlendirilecegi, toplu ulasim simiilasyon

modelinin analizi i¢in uygun degerlerdir.

304 numarali hattin ulasim hizmeti verdigi simiilasyon modelinin raporu,
ekler boliimiinde bulunan EK 4 bagligi altinda bulunmaktadir. 72 numarali hattin
ulagim hizmeti verdigi simiilasyon modelinin raporu ekler béliimiinde bulunan EK 5

baslig1 altinda bulunmaktadir.
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4.3.7. Model Dogrulugunun ve Gegerliliginin Kontrolii

Pilot hat ve pilot bolge belirlenerek, belirlenen bolgede, belirlenen otobiis
hattin1 kullanan engelli bireylerin ulagim siirecleri simiilasyon ile modellenmistir.
Olusturulan model {izerinde analizler yaparak c¢alismaya devam edebilmek icin
modelin dogrulugundan emin olmak gerekmektedir. Model gegerliligini saglamanin
yollarindan biri sistemi modelledikten sonra gercek sistemle modeldeki iiretim
miktari,  iiretim karsilastirilabilir Olclitlerinin

zaman1  gibi performans

karsilastirilmasidir.

Model gecerliligini saglamak amaciyla, simiilasyon modeli ve gergek
sistemde gerceklesen “otobiislerin giinliik sefer sayilar1” ve “sisteme giris yapan kisi
sayis1” degerleri karsilastirilmistir. Yapilan karsilagtirmalarda, tek 6rneklem ¢ testi
kullanilmistir. Simiilasyon modeli 10 replikasyon c¢alistirilarak, ortalama deger
almmistir. Simiilasyon modelinin ortalama degeri, gercek sistem sonucu ile
karsilagtirilmistir. Tablo 4.27°de “otobiislerin giinliik sefer sayis1” sonu¢ degeri i¢in
gerceklestirilen 7 testi verileri goriilmektedir. Tek yonlii ¢ dagilimi tablosuna gore, 9
serbestlik derecesi i¢in 0,05 diizeyinde kritik deger 1,833’tlir. 304 ve 72 numarali
otobiis hatlarma ait simiilasyon modellerinin hesaplanan ¢ degerleri, 1,833 ten kii¢lik
oldugu i¢in simiilasyon modelinin gercek sistemle uyumlu oldugu Hy hipotezi kabul

edilir.

Hy: Simiilasyon modeli ve gergek sistem arasinda fark olmadigi kabul edilir.

H;: Simiilasyon modeli ve gercek sistem birbirinden farklidir.

Tablo 4.27. “Otobiislerin giinliik sefer sayis1” sonu¢ degerine gore ¢ testi

. Gergek . Standart Sapma / T degeri
Otobiis . Simiilasyon - -
hatts sistem sonucy (x) u-x | VSerbeslik Derecesi (u-x)/
sonucu (u) = (SAn) (SAn)’
304 158 154 4 2,22 1,8
72 100 98 2 1,7 1,17

“Otobiislerin giinliik sefer sayis1” sonug¢ degerine gore simiilasyon modeli ve
gergek sisteminin birbirine benzerligini aragtirmak ic¢in gerceklestirilen tek orneklem
t testi, tek bir giin igerisinde ‘“sisteme giris yapan yolcu sayilar1” i¢in de
gerceklestirilmistir. Tablo 4.28’de hesaplanan ¢ degerleri goriilmektedir. 304 ve 72

numarali otobiis hatlarina ait simiilasyon modellerinin hesaplanan ¢ degerleri, tek
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yonlii ¢ dagilimi tablosundaki 1,833 degerinden kiiciik oldugu i¢in simiilasyon
modelinin gergek sistemle uyumlu oldugu H, hipotezi kabul edilir. Simiilasyon

modelleri ve gercek sistem 0.05 6nem diizeyinde benzerdir.

Tablo 4.28. “Sisteme giris yapan yolcu say1st” sonug degerine gore ¢ testi

. Gergek - Standart Sapma / T degeri
Otobiis . Simiilasyon - - /
hatt1 sistem sonucu (x) u-x | VSerbeslik Derecesi (u-x) ,
sonucu (u) = (SAn) (SAn)
304 1105 1303 198 199,9 0,99
72 1017 1139 122 194.,4 0,63

Simiilasyon modelleri ve ger¢ek sistem arasinda, her iki sonu¢ degerine gore
gerceklestirilen tek orneklem 7 testi karsilastirmalarinda, simiilasyon modelinin
gercek sistemle uyumlu oldugu Hj hipotezi kabul edilerek, olusturulan simiilasyon

modelinin gegerliligi ve dogrulugu kabul edilmistir.

4.4. Planlanan Yatirimlarin Model Uzerinde Analizi

Mevcut durum, simiilasyon programinda modellendikten sonra; Onceki
asamalarda veri madenciligi yontemi ile planlanan yatirimlarin uygulanmasi
durumunda, ulagim silirecinde meydana gelecek degisimlerin analiz edilmesi
amactyla simiilasyon modeli iizerinde deney tasarimi ve istatistiksel analiz
caligmalar1 yapilmistir. Yatirim kalemlerinin birlikte ya da ayr1 olarak uygulanmasi
durumlan i¢in farkli senaryolar olusturularak bu senaryolarin istatistiksel anlamda
farklart incelenmigtir. Farkli senaryolar {izerinden hazirlanan yatirim alternatifleri

birbiriyle karsilastirilmistir.

Deney tasarimi c¢alismalar1 sonrasinda, modelden alinan sonuglara gore,
yatirim alternatiflerinin birbiriyle karsilagtirilarak, istatistiksel farklarinin analizi i¢in

Minitab programinin deneme siiriimiinden faydalanilmistir.

4.4.1. Planlanan Yatirimlarin Ulasim Siirecine Etkisinin incelenmesi

Mevcut durumdaki ulasim modelinde olusan siire ve isgilik israflarinin
azaltilmasi, yolcularin bekleme siirelerinin kisalmasi, otobiisiin daha kisa siirede
rotasini tamamlamasi, otobiis soforiinlin tanimlanan standart isin disina ¢ikmayarak
hem yolculuk giivenliginin saglanmasi hem de gereksiz is¢iligin azaltilmasi, engelli
yolcularin baska bireylere ihtiya¢ duymadan ulagimini daha konforlu ve daha giivenli
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bir sekilde tamamlayabilmesi amaciyla, Boliim 4.2.1°de aciklanan yatirim kalemleri
planlanmistir. Planlanan bu yatirnmlarin ger¢ek hayatta uygulanmasi durumunda
getirecegi faydanin, finansal harcama yapilmadan Once, sayisal olarak analiz
edilebilmesi i¢in simiilasyon programinda deney tasarimi ¢aligmasi yapilmadan 6nce

yatirimlarin yeni siirece etkisinin arastirilmasi gerekir.

Planlanan yatirim kalemleri uygulamaya alindiktan sonra, engelli yolcularin
ve otobiis soforiiniin ulasim stirecindeki hareketleri farklilik gosterecek ve buna bagh
olarak sistemde tanimli olan siireler de degisecektir. Her bir yatirimin sistem
tizerindeki etkisini analiz edebilmek amaciyla is akisina olan etkileri ayri ayr

incelenmistir.

D1s hoparlor sistemi (Dhs), otobiislere yerlestirilerek gelen otobiis hat
numarasi ve adin1 durakta bekleyen yolculara sesli olarak aktaran bir sistemdir. Dig
hoparlor sistemi tiim engelli yolculara kolaylik saglayacak olmakla birlikte oncelikli
olarak gorme engelli yolculara fayda saglayacagi ongoriilmektedir. Planlanan bu
yatirrmin uygulamaya alimmasiyla birlikte is akisi Sekil 4.22°de goriildiigii gibi
olacaktir. Otobiis soforiinlin géorme engelli yolcuyu almak icin otobiisten inmesi

gerekmeyecek, binis esnasinda yardime1 olmasi yeterli olacaktir.
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Engelli yolcu, evinden ayrilarak duraga yiiriir

1
~

Engelli yolcu, telefon uygulamasinda binecegi otobiis hattim secer

[
~

Engelli yolcu, durakta otobiisii bekler

[ ]
h

Otobiis duraga yanagir

[ ]
h

Engelli yolcu otobiise yonelir

[ ]
h

Otobiis goforii engelli yolcuyu kargilar

1
~

Arac yeniden hareket eder

|
v

-

Engelli yoleu meveut durak bilgisini goférden alir

1
~

Otobiis goforii hedef duralta engelli yoleuyu indirir

Sekil 4.22. D1s hoparlor sistemi yatirirminin uygulanmasi sonrast siire¢ akist

Yeni durum i¢in metot etiidii tekrarlanarak hesaplanan stireler Tablo 4.29°da

goriilmektedir.

Tablo 4.29. Dis hoparlor sistemi uygulamasi sonrasi siireler

Gorme engelli
(tip])

Isitme engelli
(tip2)

Diger engel (tip3)

Yiirime siire

Norm(14,7; 1,76)

Norm(6,78; 1,81)

Norm(8; 1,34)

Binme siire

Norm(20; 3,07)

Norm(8,7; 2,53)

Norm(10,1; 1,81)

Inme siire

Norm(25,6; 3,58)

Norm(13,5; 2,16)

Norm(15,7; 2,1)

Gorme engelli yolcular ve diger engel tipindeki yolcularin otobiis geldikten
ve durduktan sonra otobiise binmelerine kadar gecen siirede kisalma olmasi

Ongoriilmektedir. Yiirlime siiresindeki bu azalmanin, sistemin biitiinli iizerindeki

etkisi, simiilasyon modelinde deney tasarlanarak analiz edilmistir.
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Akill bilgilendirme sistemi yatiriminin, otobiis i¢i ve duraklara olmak iizere

iki ayr1 alanda yapilmasi planlanmaktadir.

Otobiis i¢i akilli bilgilendirme sisteminde, otobiis igerisindeki ekranlarda,
simdiki durak ve sonraki durak bilgisinin yani sira otobiisiin glizergahinda ilerlemesi
harita iizerinde gosterilecek ve sesli olarak da anonslar1 yapilacaktir. Bu yatirim
kaleminin uygulanmas: ile tiim engelli yolcularin ulasim siireglerinde kolaylik

saglanacag1 ongoriilmektedir.

Duraklardaki bilgilendirme ekranlarinda; yaklasan otobiis hattinin numarasi
yazili ve sesli olarak duyurulacaktir. Bu yatirimin da hem gorme engelli hem isitme
engelli yolcular i¢in kolaylik saglayacagi ve otobiisiin binis esnasindaki bekleme

stirelerinde azalma olacag1 ongdriilmektedir.

Yeni durumda, isitme engelli ya da gorme engeli hari¢ farkli bir engel

tipindeki yolcu i¢in is akis1 Sekil 4.23’teki gibidir.
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Engelli volen, evinden ayrilarak duraga yirir

Engelli volcu, durakta otobiisi bekler

Otobiis duraga vanasm

Engelli yoleu otobiise dogm viiriir

Engelli volcu otobiise hiner

Arac veniden hareket eder

Engelli yolecu mewveut durak bilgisini akalli bilgilendirme ekranmndan alr

Otobiis soférii hedef durakta engelli volcuyu indirir

Sekil 4.23. Akill bilgilendirme ekran1 yatirirminin uygulanmasi sonrasi siire¢ akisi

Duraklara yerlestirilen akilli bilgilendirme ekranlar1 ile engelli yolcunun,
otobiisiin fazladan durmasma sebep olarak gecirdigi yiiriime siiresinde kisalma
olmast planlanmaktadir. Otobiislerin igerisine yerlestirilen akilli bilgilendirme
ekranlar1 (Abe) ile engelli yolcunun otobiisten inme siiresinde kisalma olmasi
ongoriilmektedir. Bu dogrultuda metot etiitleri tekrarlanmistir ve iki farkli alandaki
uygulama i¢in ayr1 ¢alisma yapilarak siireler yeniden hesaplanmigtir. Duraklara akilli
bilgilendirme ekranlar1 yerlestirilmesi sonrasinda gergeklesecek siireler Tablo

4.30’da goriilmektedir.
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Tablo 4.30. Duraklara akilli bilgilendirme ekrani yerlestirilmesi sonrasi siireler

Gorme engelli
(tipl)
Yiiriime siire | Norm(24,4; 3,01) Norm(0,01; 0,01) Norm(12; 2)
Binme siire Norm(20; 3,07) Norm(8,7; 2,53) Norm(10,1; 1,81)
Inme siire Norm(25,6; 3,58) Norm(13,5; 2,16) Norm(15,7; 2,1)

Stire Isitme engelli (tip2) | Diger engel (tip3)

Duraklara yerlestirilen akilli bilgilendirme ekranlar1 araciliiyla, yaklasmakta
olan duragin anons edilmesiyle gérme engelli yolcu binis i¢in hazirlanir ve otobiis

sofori ile bulusmasi kolaylasir.

Duraklara yerlestirilen akilli bilgilendirme ekranlar1 araciliiyla, yaklasmakta
olan duragin anons edilmesiyle isitme engelli yolcu otobiisiin gelmesini izler ve

otobiisii fazladan bekletmeden binis yapar.

Otobiislerin igerisine akilli bilgilendirme sistemi yerlestirilmesi sonrasinda

gergeklesecek siireler Tablo 4.31°de goriilmektedir.

Tablo 4.31. Otobiis ici akilli bilgilendirme sistemi yerlestirilmesi sonrasi siireler

Gorme engelli
(tip])
Yiirime siire | Norm(30,7; 4,94) | Norm(6,78; 1,81) Norm(15,7; 2,98)
Binme siire Norm(20; 3,07) Norm(8,7; 2,53) Norm(10,1; 1,81)
Inme siire Norm(19,4; 1,96) Norm(8; 1,41) Norm(9,1; 1,58)

Isitme engelli (tip2) | Diger engel (tip3)

Otobiislerin igerisine akilli bilgilendirme sistemlerinin yerlestirilmesi ile
gorme engelli yolcunun otobiis soforii ya da diger yolculara sorarak durak bilgisi

almasina gerek kalmaz ve inecegi duragin anonsunu duyarak inise hazirlanir.

Otobiis icerisindeki akilli bilgilendirme ekrani sayesinde isitme engelli
yolcunun otobiisiin durdugu anda hangi durakta oldugunu gorerek anlamaya
calismasi ya da isaretlerle sormaya ¢alismasi gerekmez, ekrandan takip ederek inisini
kolayca gergeklestirebilir. Zihinsel engel vb. engel tiirlerinin de yardim istemesine
gerek kalmaz, isitsel ve gorsel bilgilendirme ile durak bilgisini alarak daha konforlu
bicimde otobiisten inis yaparlar. Her bir engel tiirtindeki yolcu i¢in inme siiresinde

kisalma olmas1 6ngoriilmiistiir.
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Akill bilgilendirme sistemi yatirimlarinin devreye alinmasiyla birlikte engelli
yolcularin ulagim siireglerindeki is adimlarinda meydana gelecek siirelerdeki
azalmalarin sistemin biitlinii iizerindeki etkisi, simiilasyon modelinde deney

tasarlanarak analiz edilmistir.

4.4.2. Simiilasyon Uygulamasinda Deney Tasarimi
Deney tasarimi ¢aligmasi yapilirken, siirece etki eden faktorleri degistirerek,
siirecin sonunda elde edilen ve takip edilmesi 6nemli olan faktorlerin degiskenligi

degerlendirilir. Deney tasariminin asamalar1 Sekil 4.24’te goriilmektedir.

Problemin tanmmlanmasi

A 4
Faktérlerin ve fakttr seviyelerinin
belirlenmesi

h 4
Cikt degiskeninin belilenmesi

h
Deney tasarminin secilmesi -—
h o
Deneyin yapilmass
h H

Deney verilerinin istatistiksel analizi

Model
uygun

monuclann yorumlanmasi

Sekil 4.24. Deney tasariminin asamalari

Bu calismanin deney tasarimi asamasinda, Sekil 4.24’te goriilen, deney
tasarim agamalar1 izlenerek uygun deney tasarimi olusturulmus ve deney yapilarak

sonuglar1 degerlendirilmistir.
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4.4.2.1. Problemin Tanimlanmasi

[zmir ilinde toplu tasima hizmeti veren otobiis araclarinin engelli bireylerin
ulagimini sagladigi siirecin simiilasyonu olusturulmustur. Engelli bireylerin ulagim
konforlarini artirmak, ulasim siire¢lerinde yasadiklar1 zorluklar1 hafifletmek amaciyla
yatirim planlamasi yapilmistir. Planlanan yatirimlarin, hem engelli bireylerin
gidecekleri yere erisim siirelerinde kisalmaya yol agmasi hem de otobiislerin
rotalarin1  tamamlama  siiresinin  azalmasi  amacglanmaktadir.  Yatirimlarin
gergeklestirilmesi durumunda sistemin ¢iktisina ve karar vermede etkili olacak olan
baz1 degisken degerlere olan etkisinin belirlenebilmesi, bu dogrultuda yatirimlardan
hangisinin ya da hangilerinin uygulanmasi1 gerektigine karar verilmesinde yon

gosterici analizler elde etmek icin deney tasarimina ihtiya¢ duyulmustur.

4.4.2.2. Faktorlerin ve Faktor Seviyelerinin Belirlenmesi

Engelli bireylerin, sehir i¢i toplu tasima hizmeti veren otobiisler ile
gergeklestirdikleri ulasim siirecini ve bu siirecin sonucundaki c¢iktilar1 etkileyen
birden fazla degisken bulunmaktadir. Bunlardan bazilari; otobiisiin hizi, trafik
faktorii, yolcu sayisi, yolcularin; otobiis duraga yanastiktan sonra otobiise yliriime,
otobiisten inme ve otoblise binme siireleridir. Planlanan yatirimlarin
gerceklestirilmesi durumunda, degiskenlik gosterecek olan degerler; engelli
bireylerin otobiise yliriime ve otobiisten inme siireleridir. Tasarlanacak deneyde, bu
degiskenleri etkileyecek faktorler ise yapilmasi planlanan yatirimlardir. Bu sebeple,
deneyde tanimlanan faktorler, yatirimin yapilmasi ve yatirimin yapilmamasi durumu

olarak 2 seviyelidir.

Deneyde; faktorlerden etkilenen degiskenler, yatirim tiiriine ve engelli yolcu
siifina bagh olarak, sonucu farkli oranlarda etkilemektedir. Her yatirim tiiriiniin
gerceklestirilmesi durumunda, sonug¢ yeniden degerlendirilmektedir ve yeni sayisal

deger olusmaktadir.

Planlanan yatirimlardan saglanacak fayda oranina gore engelli bireyler 3
sinifa ayrilmistir.  Gergeklestirilmesi planlanan yatirimlarin sonucunda, her engel
sinifindaki yolcularin duraktan otobiise yiirlime ve otobiisten inme siireleri farkli

oranlarda degiskenlik gostermektedir.
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4.4.2.3. Cikt1 Degiskeninin Belirlenmesi

Engelli bireylerin ulasim siirecinde kolaylik saglayarak, otobiisiin toplu
tasima hizmeti verdigi siireci de iyilestirmesi planlanan yatirimlarin; hem engelli
bireylerin gidecekleri yere erisim slirelerinde kisalmaya yol agmast hem de
otobiislerin rotalarin1 tamamlama siiresinde azalmaya sebep olmas1 amag¢lanmaktadir.
Bu sebeple, diizenlenecek deneyde takip edilecek olan ¢ikt1 degiskenleri; otobiislerin
rotayl tamamlama siiresi ve engelli bireyin ulagimini tamamlama yani yolculuk
stiresi olarak belirlenmistir. Takip edilecek olan bu ¢ikt1 degiskenleri, olusturulan
simiilasyon modelinde sirasiyla; “mybustime” ve “recordsystemtime” adlariyla
tanimlanmistir. Bu tanimlar sirasiyla; “ortalama otobiis sefer siiresi”, “ortalama
yolculuk  siiresi”  performans  Olciitlerini  simgelemektedir.  Yatirimlarin
gerceklestirilmesi  durumunda, sonucu  etkileyen faktorlerin  degiskenlik
gostermesiyle birlikte, belirlenen bu iki ¢ikti degiskeninin sayisal degerleri de

degisecektir.

4.4.2.4. Deney Tasariminin Secilmesi

Calismada gerceklestirilen; faktorleri, degisken degerleri ve c¢iktilari
belirlenen bu deneyde, planlanan yatirimlarin uygulanip uygulanmama durumlarinda
olusacak sonuglar degerlendirilmektedir. Olusturulan yatirnm senaryolar1 i¢in her
model 10 replikasyon calistirilarak, her replikasyonda elde edilen sonug degerlerinin
istatistiksel analizi gergeklestirilecektir. Yatirim kararlariin alinmasinda etkili
olacak olan 2 ayr1 sonug degeri baz alinarak, senaryolar arasinda istatistiksel olarak
anlamli bir fark olup olmadig1 tek yonlii Anova testi ile belirlenecektir. Ayrica,
mevcut duruma gore sonu¢ degerlerindeki iyilesme oranlar1 baz almarak da

senaryolar arasinda karsilastirma yapilacaktir.

4.4.2.5. Deneyin Yapilmasi

Olusturulan simiilasyon modelinin deneyleri, Arena Rockwell simiilasyon
programiin “Process Analyzer” modiiliiyle gerceklestirilmistir. Bu modiil,
olusturulan simiilasyonu ve simiilasyon modelindeki degisken degerleri degistirerek
sonuglar1 analiz etmek i¢in kullanilabilen bir yazilim aracidir. Yapilan deneyde,
yatirim tiirlerine ve bu 3 yatirimin ayr1 ayr1 ya da birlikte gerceklestirildigi durumlara
gore farkli kombinasyonlar olusturularak 2° deney tasarimi yapilmustir. Olusturulan 8

ayri senaryonun agiklamalar1 Tablo 4.32’de belirtilmistir. Uygulama asamasinda kisa
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metinler kullanarak kolaylik saglamak amaciyla yatirim isimlerinde kisaltma
kullanilmigtir. Dis hoparlor sistemi; “dhs”, otobiislere kurulmasi planlanan akill
bilgilendirme sistemi; “oto abe”, duraklara yerlestirilmesi planlanan akilli

bilgilendirme ekrani; “durak abe” tanimlariyla kullanilmastir.

Tablo 4.32. Yatirim senaryolari ve agiklamalari

No Senaryo adi Aciklama
1 Mevcut durum Higbir yatirnmin gergeklestirilmedigi durum
Sadece “dis hoparlor sistemi” yatiriminin

2 Dhs S
uygulandig1 durum
3 Durak abe Sadece duraklara al.<1‘111 bilgilendirme ekran
yerlestirilen durum
4 Oto abe Sadecg Otobg,slere al.<1'111 bilgilendirme
sistemi” yerlestirilen durum
5 Durak abe- oto abe Duraklara ve otobiislere, “akilli bilgilendirme

sistemi” yatiriminin uygulandigi durum
Otobiislere “dis hoparlor sistemi” ve “akilli
6 Dhs-oto abe bilgilendirme sistemi” yatirimlarinin
uygulandig1 durum
Otobiislere “dis hoparldr sistemi” ve duraklara
7 Dhs- durak abe “akill1 bilgilendirme ekran1” yatirimlarinin
uygulandigi durum
Otobiislere “dis hoparlor sistemi”, “akilli
Dhs-durak abe-oto abe bilgilendirme sistemi”, duraklara da “akill
bilgilendirme ekran1” yatirimlarinin bir arada
uygulandigi durum

Yatirimlarin uygulamaya alinmasi durumunda, etki etmesi beklenen
degiskenlerden olan; engelli yolcunun, otobiis duraga yanastiktan sonra duraktan
otobilise dogru yiirlime siiresi ve yolculuk esnasinda gidece8i duraga geldiginde
otobiis durduktan sonra otobiisten inme siiresi kontrol parametreleri olarak deney
diizenegine eklenmistir. Yatinm planlarinda, karar vermede etkisi olacak olan ve
analiz edilmek istenen; yolcunun duraga geldigi andan itibaren, hedef duraga ulasip
otobiisten inene kadar gegen siire kaydi ve otobiisiin tanimlanan rotasini tamamlama
stiresinin kaydin1 alan ¢ikti degiskenleri de deney diizenegine eklenmistir.
Olusturulan her senaryonun ger¢eklesmesi durumuna gore belirlenmis siire degerleri
girildikten sonra model calistirilmistir. Her senaryo 10 replikasyon boyunca
calistiktan sonra ¢ikti sonuglari analiz edilmistir. 304 numarali otobiis hatt1 icin
olusturulan, yatirim analiz diizenegi Sekil 4.25°te goriilmektedir. 72 numaral1 otobiis

hatt1 i¢in olusturulan yatirim analiz diizenegi Sekil 4.26’da goriilmektedir.
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Scenario Properties Controls Responses
5 Name :; = g g S yuruzrgf}sura yuruzr;lze;sure yuruzrg}sura inm;s;ﬂﬂ inme(;;rﬂ mma[:;lm i " inme(;;lraz i p mybustime304 Sy:éﬂm
1 A Meveut Durum 4: 10 ¢ 30.7000 B.7800 15.7000 49400 1.8100 29800 256000 : 13.5000 : 157000 : 3.5800 @ 21800 2.1000 1.463 0.398
2 A Dhs 4_ 10 | 147000 B.7800 3.0000 17600 18100 1.3400 256000 ; 13.5000 ; 157000 ;: 3.5800 ;| 21600 21000 1444 0.347
3 A Durak Abe 4510 § 24.4000 0.0100 12.0000 3.0100 0.0100 2.0000 256000 ¢ 13.5000 © 157000 : 3.5800 @ 21800 21000 1452 0.378
4 A Oto Abe 4: 10 i 307000 67800 15.7000 45400 18100 253800 19.4000 ¢ 3.0000 §.1000 18600 : 1.4100 1.5800 1447 0357
5 A Durak Abe- Oto Abe 4510 ¢ 244000 0.0100 12.0000 oo 0.0100 2.0000 19.4000 ¢ 3.0000 §.1000 18600 : 1.4100 1.5800 1436 0341
6 A Dhs-Oto Abe ; 10 | 147000 6.7800 8.0000 1.7600 1.8100 13400 : 19.4000 . 8.0000 | 91000 : 1.9600 : 1.4100 : 1.5800 1429 0.320
7 A Dhs- Durak Abe 4: 10 | 147000 0.0100 8.0000 1.7600 0.0100 13400 256000 © 13.5000 | 157000 : 3.5800 : 21600 : 21000 1.440 0339
8 A Dhs-Durak Abe-0to Abe ; 10 ¢ 147000 0.0100 8.0000 1.7600 0.0100 13400 : 18.4000 © 8.0000 : 91000 : 1.9600 : 1.4100 : 1.5800 1427 0.326
Sekil 4.25. 304 numaral1 hat i¢in olusturulan yatirim analiz diizenegi
Scenario Properties Controls Responses
3 — Prog| s . . sure yurumesure sure | yurumssurd inmesure1| inmesured | inmesure | inmesure2] inmesured mmesure2| | o oo]  Record
ram 11 12) 13) 2(1) 2(2) 2(3) ) @ @) ) @ (3) System Time
14 Weveut Durum 3. 10 307000 ; 6.7800 157000 ; 4.8400 18100 29800 ; 256000 13.5000 157000 ; 3.5800 , 2.1800 . 21000 1583 0584
2|4 Dhs C:L\ 10 | 147000 | 67800 5.0000 17600 1.8100 13400 § 256000 | 13.5000 | 157000 i 3.5800 | 21600 | 21000 1.566 0518
34 Durak Abe C:U 10 | 24.4000 0.0100 120000 | 3.0100 0.0100 20000 | 256000 | 13.5000 | 157000 i 3.5800 | 21600 | 21000 1574 0555
4 4 Oto Abe c:u 10 | 307000 | 67800 157000 | 4.9400 1.8100 29800 | 19.4000 | 80000 | 97000 | 1.9600 | 1.4100 | 15800 1572 0.528
5 |4 DurakAbe-Oto Abe CSAU 10 | 24.4000 0.0100 12.0000 | 3.0100 0.0100 20000 | 194000 80000 @ 87000 | 1.8600 14100 @ 15800 1.585 0513
6|4 Dhs-Oto Abe Et: 10 | 147000 67800 8.0000 1.7600 1.8100 13400 | 19.4000 80000 1000 | 1.8600 @ 14100 | 15800 1.546 0.493
7 4 Dhs- Durak Abe 5: 10 . 147000 0.0100 8.0000 17860 0.0100 13400 256000 135000 157000 . 3.5800 24600  2.1000 1.561 0520
8 |4 Dns-Durak Abs-Oto Abe Caﬂ-u 10 147000 0.0100 8.0000 17860 0.0100 1734067194000 800008000 19600 T4 08 1 8800 1.540 0.472
cALl

Sekil 4.26. 72 numaral1 hat i¢in olusturulan yatirim analiz diizenegi

Senaryolar, faktorler ve sonuglarin bulundugu deney tasarimi Tablo 4.33’te

goriilmektedir. Yatirnmin gergeklestirilecek olmasi durumunda faktor 1 degerini

almakta, gerceklestirilmemesi durumunda faktor 0 degerini almaktadir. Tablo 4.33’te

goriilen sonug degerleri 72 numarali hat i¢in olusturulan modele aittir.

Tablo 4.33. Deney tasarimi

Senaryo
no

Dis

hoparlor
sistemi

Otobiis i¢i
akillt
bilgilendirme
sistemi

Durak akilli
bilgilendirme
sistemi

Otobiisiin 1
turu
tamamlama
sliresi (saat)

1 yolcunun
yolculugunu
tamamlama
stiresi
(saat)

0

1,593

0,584

1,566

0,518

1,574

0,555

1,572

0,528

1,555

0,513

1,546

0,493

1,561

0,520

R [QA| NN |~ |V |—

Ll Ll fen ) fen ) Fanll ) Fan)

—o|=|=|=lo|o

Ll e R L fen ) Ll fan) fan)

1,54

0,472

4.4.2.6. Deney Verilerinin Istatistiksel Analizi

Yatirim tiirlerinin bir arada ya da ayr1 uygulanmasi durumlarini igeren 8 farkl

kombinasyonunun bulundugu senaryolar, 10 replikasyon uzunlugunda caligtirilmis
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ve cikan sonuglar istatistiksel olarak incelenmistir. Minitab programi kullanilarak,
her bir senaryonun giiven araligi degerleri hesaplanmistir. Tablo 4.34°te 304
numaralt otobilis hattina ait model senaryolarinin %95 giiven aralifindaki sonug

degerleri goriilmektedir.

Tablo 4.34. 304 numarali1 hat modeli senaryolarinin giiven aralig1 degerleri

Senaryo Giiven aralig1 (ortalama Giiven aralig1 (ortalama yolculuk

no otobiis sefer siiresi) stiresi)

1 (1,46114; 1,46486) (0,3682; 0,4278)

2 (1,44214; 1,44586) (0,33584; 0,35816)

3 (1,45014; 1,45386) (0,36189; 0,39411)

4 (1,44576; 1,44824) (0,33965; 0,37435)

5 (1,43476; 1,43724) (0,32736; 0,35464)

6 (1,42776; 1,43024) (0,31070; 0,32930)

7 (1,43876; 1,44124) (0,32412; 0,35388)

8 (1,42576; 1,42824) (0,30951; 0,34049)

Tablo 4.35’te 72 numarali otobiis hattina ait model senaryolarinin %95 giiven

araligindaki sonug degerleri goriilmektedir.

Tablo 4.35. 72 numarali hat modeli senaryolarinin giiven araligi degerleri

Senaryo Giiven aralig1 (ortalama Giiven aralig1 (ortalama yolculuk

no otobiis sefer siiresi) siiresi)

1 (1,46114; 1,46486) (0,3682; 0,4278)

2 (1,44214; 1,44586) (0,33584; 0,35816)

3 (1,45014; 1,45386) (0,36189; 0,39411)

4 (1,44576; 1,44824) (0,33965; 0,37435)

5 (1,43476; 1,43724) (0,32736; 0,35464)

6 (1,42776; 1,43024) (0,31070; 0,32930)

7 (1,43876; 1,44124) (0,32412; 0,35388)

8 (1,42576; 1,42824) (0,30951; 0,34049)

Senaryolarin arasinda istatistiksel bir fark olup olmadigimi analiz etmek
amactyla Anova testi uygulanmistir. Tek yonlii Anova testi, bagimsiz gruplarin
ortalamalar1 arasinda istatistiksel olarak anlamli fark olup olmadiginin test
edilmesinde kullanilan bir aragtir. Simiilasyon modelinin 10 replikasyon c¢aligmasi ile
belirlenmis sonu¢ degerleri ve bu sonuglar1 etkileyen senaryo faktorleri analiz
edilerek 304 ve 72 numarali hattin ayr1 ayr1 iki sonu¢ degeri icin senaryo
kiyaslamalar1 yapilarak dort ayr1 analiz gerceklestirilmistir. Her dort analizde de
senaryolarin p degeri 0,05’ den kiiclik bulunmus ve senaryolar arasindaki farkin

istatistiksel olarak anlamli oldugu goriilmiistiir. Tablo 4.36’da ve Tablo 4.37°de, 304
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numarali hattin ulasim modeli i¢in olusturulan senaryolar arasindaki fark harf
kodlamasiyla belirtilmistir. Aym1 harf ile gosterilmis senaryolar arasinda fark
bulunmamakta, farkli harf ile gosterilmis senaryolar arasinda istatistiksel fark
bulunmaktadir. iki ayr1 harf ile gosterilen senaryolarmn her iki grupla da arasinda

istatistiksel bir fark bulunmadig1 anlasilmaktadir.

Tablo 4.36. 304 numarali hat “ortalama otobiis sefer siiresi” sonu¢ degerine gore
senaryo gruplama tablosu

Q
=

Senaryo no | Sonug degeri
1 1,46320
1,45170
1,44710
1,44430
1,44020
1,43630
1,42910
1,42690

P

NN || |W
ssllesiiesliwiioli@li==lk =

Tablo 4.37. 304 numarali hat "ortalama yolculuk siiresi" sonu¢ degerine gore
senaryo gruplama tablosu

Senaryo no | Sonug degeri | Grup
0,3976 A
0,37760 A,B
0,35710 B, C
0,34720 B,C
B, C
B,C

0,34070
0,33880
0,32540 C
0,31980 C

N[O |L [N || (W]

Tablo 4.38’de ve Tablo 4.39’da, 72 numarali hattin ulasim modeli i¢in
olusturulan senaryolar arasindaki fark harf kodlamasiyla belirtilmistir. Ayni harf ile
gosterilmis senaryolar arasinda fark bulunmamakta, farkli harf ile gosterilmis
senaryolar arasinda istatistiksel fark bulunmaktadir. 2 ayr1 harf ile gosterilen
senaryolarin her iki grupla da arasinda istatistiksel bir fark bulunmadig:

anlasilmaktadir.
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Tablo 4.38. 72 numarali hat “ortalama otobiis sefer siiresi” sonug¢ degerine gore
senaryo gruplama tablosu

Senaryo no | Sonug degeri | Grup

1 1,593
1,5742
1,5723
1,566
1,5612
1,5545
1,5464
1,5404

0| [N W
mmg|QQ|m|w >

Tablo 4.39. 72 numaral1 hat "ortalama yolculuk siiresi" sonu¢ degerine gore senaryo
gruplama tablosu

Senaryono | Sonug degeri | Grup
1 0,5840 A

0,5552 A, B

0,5283 B,C

0,5197 B, C

B, C

B, C

0,5183
0,5132
0,4932
0,4723

O[NNI | |H (W

4.4.2.7. Analiz Sonuclar1

Engelli bireylerin mevcut ulasim siirecinin simiilasyonunun olusturuldugu

model {izerinde, yatirim planlarinin degerlendirilmesi amaciyla deney tasarlanmistir.

Modelin 10 tekrar ile c¢alistirllmasinin ardindan alinan sonu¢ degerleri
arasindaki farklar hem istatistiksel hem de oransal olarak analiz edilerek senaryolar

birbiriyle karsilastirilmistir.

Deney verilerinin istatistiksel analizinde; tiim senaryolar degerlendirildiginde,
senaryolarin istatistiksel olarak birbirlerinden farkli olduklar1 kabul edilmistir.
Senaryolarin ikili kargilastirmalarina bakildiginda ise bazi senaryolarin arasinda
istatistiksel anlamda fark olmadigi goriilmektedir. Ornegin, Tablo 4.36’ya
baktifimizda, 6 ve 8 numarali senaryolarin arasinda istatistiksel bir fark olmadigi
ancak bu senaryolarin diger alti senaryodan farkli oldugu ve {istlinliigliniin
bulundugu anlasilmaktadir. 72 numarali otobiis hattina ait modelin analizinin

yapildig1 Tablo 4.38’e baktigimizda, en yiiksek sonu¢ degerine sahip 8 numarali
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senaryo istatistiksel olarak diger senaryolardan farklidir ve istiinliik géstermektedir.
Ancak yine 72 numarali otobiis hattinin farkli bir performans Olciitiiniin
degerlendirildigi Tablo 4.39’a baktigimizda, 6 ve 8 numarali senaryolarin birbirlerine
gore istatistiksel farklarinin bulunmadigi, diger alti senaryodan iistiin olarak farklh

olduklar1 anlasilmaktadir.

Sonug degerlerinin 10 tekrar sonrasi alinan ortalamalarina ve giiven araligi
degerlerine bakilarak yapilan karsilastirmada ise; 6 ve 8 numarali senaryolarin sonug
degerlerinin oransal olarak birbirine yakin oldugu ve diger senaryolara gore siire

kazanimlarinin daha fazla oldugu anlasilmaktadir.

Yalnizca “ortalama yolculuk siiresi” performans 6lgiitii dikkate alinirsa, 4, 2,
5, 7, 6 ve 8 numarali senaryolar arasinda istatistiksel olarak fark bulunmadig: i¢in,
karar verici kurumun bu senaryolardan herhangi birisini segmesi uygundur. Ancak
“ortalama otobiis sefer siiresi” performans Olciitii de dikkate alindiginda, tiim
senaryolar arasinda farklilik gostererek en fazla siire kazanci saglayan 6 ve 8

numaral1 senaryolardir.

Deney tasarimi yapilarak, diger yontemlere gore oldukca kisa siirede yatirim

degerlendirme caligsmasit sonuglandirilmistir.
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5. ARASTIRMA BULGULARI

Yapilan ¢alismanin ilk asamasinda; engelli bireylerin izmir ili sehir ici toplu
tasima otobiisleri ile gerceklestirdikleri ulasim talepleri incelenmistir. Yolcular engel
tirlerine gore siniflandirilarak belirli tarih araliklarinda yaptiklari ulasim kayitlar

analiz edilmistir.

Sehir i¢i ulasim otobiislerinin isletmesini yapan kamu kurumu tarafindan,
engelli bireylerin ulasim siirecini kolaylastirmak amaciyla planlanan yatirimlarin
hangi durak ve otoblis hatlarina uygulanmasinin daha verimli olacagi kararinin
verilmesi amaciyla 3 ayr1 veri modeli kurularak, veri madenciligi caligmasi
yapilmistir. Olusturulan modeller ve agiklamalar1 bolim 4.2.5°te agiklanmustir.
Yatirimlarin  yapilacagi otobilis hatti ve duraklar Onem derecesine gore
smiflandirilmigtir. Yapilan smiflandirma agiklamalar1 Tablo 4.7°de goriilmektedir.
Smirli sayida planlanan yatinm kalemlerinin durak ve otobiislere atamalari

yapilmistir.

Model 1, Model 2 ve Model 3 i¢in yatirim atamasmin yapildigi A-B-C

siniflarindaki nesne sayis1 Tablo 5.1°de goriilmektedir.

Tablo 5.1. A-B-C simiflarina ait nesne adetleri [5]

D1s hoparlor Otobiis i¢i akilli . D.urak‘lgl alall
. . g . bilgilendirme ekrani
Siif | sistemi yatirim bilgilendirme ekrani yatirm adedi
adedi (model 1) | yatirim adedi (model 2) (model 3)
A 100 685 32
B 0 215 301
C 0 0 167

Yatirimlar i¢in planlanan adetlerin, analiz sonucunda A-B-C simiflar

arasindaki oransal dagilimi Sekil 5.1°deki grafikte gortiilmektedir.
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Yatirnm Adetlerinin Simiflar
Arasindaki Dagilimi

150%
100%

100% 76%
60,2%

50% Iz4% . 4,%'33'4%
Model 1 Model 2 Model 3
BEA mB nC

Sekil 5.1. Yatirim adetlerinin dagilimi [5]

Engelli bireylerin en sik kullandii %20’lik dilimde yer alan otobiis hatti
numaralart ve diger otobiis hatlarina olan talebe kiyasla kullanim oranlar
sikigtirtlmis olarak Sekil 5.2’de yer almaktadir. Yapilan g¢alismanin neticesinde,
yatirim yapilabilecegine karar verilen otobiis hatlar1 agagidaki grafikte mavi renk ile
gosterilmigken, %20’lik dilimde olmasina ragmen yatirim planina alinmayan otobiis

hatlar1 kirmizi renk ile gosterilmistir.

Tiim Engelli Bireylerin En Sik Tercih
Ettigi Ik %20 Otobiis Hatt1

1,8%
1,6%
1,4%
1,2%

g

]

o

S

g

£ 1.0%

= 0,8%

2 0,6%

2 0.4%

= 0,2%

T, 0.0%

= CVwoOuUV T AN T O

= X <F >0 OO NI~ on v ©
O <t VN Vv AN NN i N

Otobiis Hat Numarasi

Sekil 5.2. Otobiis hatti talep grafigi [5]

Calismanin, veri madenciligi uygulamasi yapilan ilk asamasindan elde edilen
bulgulara gore; Model 1 ve Model 2°de yatirnmin yapilmasina karar verilen otobiis
hatlar1, toplu tasima otobiisleri arasinda tiim engelli yolcularin en sik kullandigi
%20’lik dilimde bulunmaktadir. Model 3’te ise Izmir ilindeki 500 adet duraga yani
tim duraklarin %7’sine yatirim yapilmasi planlanmistir. Calismanin sonucundaki
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bulgulara gore yatirimin yapilmasi i¢in belirlenen duraklarin %85°1 tiim engelli
yolcularin en sik kullandig1r %7°1ik dilimin igerisinde bulunmaktadir. Belirtilen bu
talep dilimlerinin disinda kalan diger otobiis hatt1 ve durak yerleri ise modellemede
kullanilan ve se¢cimi 6nemli dlgiide etkileyebilecek farkli niteliklerin bulunmasindan
kaynaklanmaktadir. Bu bulgulara gore, calismada gerceklestirilen veri madenciligi

ve ABC siniflandirma caligmasinin tutarli sonuglar verdigi sonucuna varilmaktadir

[S].

Bulgularda goriildiigli lizere; yatirim adetlerinin paylastirilmasinda, A sinifi
elemanlarinin %100l yatirnm planma alinmig, geri kalan adetler sirasiyla B ve C

siiflarina dagitilmastir.

Bu tez caligmasmin uygulama boliimiinde, planlanan yatirimlarla ilgili
kararlarinin desteklendigi kisimda; alisilmis siralama teknikleri yerine farkli bir bakis
acist kullanilarak, veri madenciligi yontemi uygulanmistir. Aralarindan se¢im
yapilmas1 gereken nesnelerin, birbirleriyle benzer olan nitelik degerlerine gore
gruplamasi yapilmis ve bu ABC siniflandirmasinin, s6z konusu yatirim karari
disinda; gelecekteki diger bakim, planlama, yatirnm gibi c¢aligmalarda da rehber

nitelikte olabilmesi amaglanmustir.

Veri madenciligi alaninda yapilmig ge¢mis ¢aligsmalara kiyasla, bu ¢aligmada
kamu kurulusuna ait gercek veriler kullanilmis, veri madenciliginin yatirim
kararlarinda kullanilabilirligi gosterilmis, ABC siniflandirmast ile veri madenciligi
calismas1 desteklenerek, nispeten yeni ve gelismekte olan Endistri 4.0
teknolojilerinden biri olan veri madenciligi yOntemine yeni bir bakis agis1

kazandirilmistir.

Bu caligma dogrultusunda planlanan yatirnmlar uygulandiktan sonra, kamu
kurumunun gelecek zamanda yapacagi yeni yatirimlar i¢in model yeniden
calistirilabilir.  Yatirnmlarin uygulanmasinin ardindan engelli yolculardan geri
bildirim alinarak modele yeni nitelikler eklenebilir ya da AHP &nem dereceleri

giincellenebilir.

Gelecek zamanda yapilacak c¢alismalarda, modelleme icin farkli veri

madenciligi algoritmalar1 kullanilarak sonuglar karsilastirilabilir.
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Calismanin ikinci asamasinda; ilk asamada yerleri belirlenen yatirimlarin
uygulamaya alinmasi durumunda, ulasim siirecinde meydana gelecek degisikliklerin
goriilmesi amaciyla siirecin simiilasyon modeli olusturulmus ve yatirimlarin farkl
kombinasyonlarla uygulandig1 senaryolar olusturularak simiilasyon modeli iizerinde

deneyler gergeklestirilmistir.

Simiilasyon modeli, pilot bolge ve pilot hatlar i¢in olusturulmustur.
Yatirimlarin uygulanmasi durumunda sistemde degisiklik gostermesi beklenen;
yolcunun sistemde gecirdigi siire ve otoblisiin bir turu tamamlama siiresi olan;
“ortalama yolculuk siiresi” ve “ortalama otobiis sefer siiresi” performans olgiit
degerleri ¢ikt1 olarak takip edilmistir. Mevcut ulasim modelinin simiilasyonu 10
tekrarla calistirilmistir. 304 numarali otobiis hatt1 icin olusturulan simiilasyon
modelinin calistirilmastyla 10 replikasyon boyunca elde edilen sonuglar Sekil 5.3’te
goriilmektedir.

:Rgp for Mewcut Durum

B Oralama otobis sefer nire:d
W Ortatama volouhk stiresi

Sekil 5.3. 304 numarali hat 10 replikasyon boyunca sonug¢ degerleri

72 numarali otobiis hatt1 i¢in olusturulan simiilasyon modelinin
calistirlmasiyla 10 replikasyon boyunca elde edilen sonuglar Sekil 5.4°te

goriilmektedir.
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‘I.‘alucs for Mevcut Durum

M Ortalama otobis sefer sirasi

M Ortatama volouhik siresi
1 ‘Htttttm

Replization

Sekil 5.4. 72 numarali hat 10 replikasyon boyunca sonug degerleri

304 numarali otobiis hattinin hizmet verdigi simiilasyon modelinin deney
diizeneginin, mevcut durum dahil olmak iizere toplam 8 senaryo i¢in 10 replikasyon

calistirilmasiyla elde edilen sonuclar Sekil 5.5°te goriilmektedir.

‘iun:rnln by Values
m Oralzma otobis sefer sizssi
B Oralama yolouhik sitresi
s Durak Abe-Cile Abe 3
i _
—_— “_
= "bﬁ_

Sekil 5.5. 304 numarali hat yatirim senaryolarinin karsilastirilmasi

72 numarali otobiis hattinin hizmet verdigi simiilasyon modeline ait deney
diizeneginin, mevcut durum dahil olmak {izere toplam 8 senaryo i¢in 10 replikasyon

calistirillmasiyla elde edilen sonuglar Sekil 5.6’da goriilmektedir.
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Sekil 5.6. 72 numaral1 hat yatirim senaryolarinin karsilastiriimasi

Olusturulan simiilasyon modellerinin, 8 ayr1 senaryo i¢in 10 replikasyon

calistirilmas1 sonucunda, takip edilen ¢ikti degerlerinin sonuglar1 saat cinsinden

Tablo 5.2°de goriilmektedir.

Tablo 5.2. Senaryo sonug degerleri

304 numarali hat modeli 72 numarali hat modeli
Senaryo Senarvo Ortalama Ortalama Ortalama Ortalama
no y otobiis sefer | yolculuk otobiis yolculuk
suresi suresi sefer sliresi suresi
1 Meveut 1,463 0,398 1,593 0,584
durum
2 Dhs 1,444 0,347 1,566 0,518
3 Durak abe 1,452 0,378 1,574 0,555
4 Oto abe 1,447 0,357 1,572 0,528
5 Durak abe- 1,436 0,341 1,555 0,513
oto abe
6 Dhs-oto abe 1,429 0,320 1,546 0,493
Dhs- durak
7 1,44 0,339 1,561 0,520
abe
8 Dhs-durak 1,427 0,326 1,540 0,472
abe-oto abe

8 senaryo i¢in Tablo 5.3’te goriilen iyilesme oranlarmma baktigimizda;

otobiislere yerlestirilecek olan dis hoparlor sistemi yatiriminin, otobiislere kurulacak

olan akilli bilgilendirme ekran1 yatirimina gore bir yolcunun ulagim siiresinde %2,11
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oraninda daha fazla iyilesmeye sebep oldugunu goériiyoruz. 3 numarali ve 4 numaral
senaryolart  karsilastirdigimizda; otobiislere yerlestirilmesi planlanan akilli
bilgilendirme ekran1 yatiriminin, duraklara yerlestirilecek akilli bilgilendirme ekrani
yatirimimna gore bir yolcunun ulagim siiresinde %5 daha fazla fayda saglayacagi
goriilmektedir. Genel olarak bakildiginda, en yiiksek kazang tiim yatirimlarin birlikte
uygulanmast durumunda elde edilmektedir. Dis hoparlor sistemi, otobiis ici akilli
bilgilendirme sistemi ve duraklara akilli bilgilendirme ekran1 yatirimlari
uygulandiginda; bir yolcunun sistemde gegirdigi siire, mevcut duruma gore %18,63
azalirken, 1 otobiisiin rotasini tamamlama stiresi %3 oraninda azalmaktadir. Ancak,
304 numarali otobiis hattina ait ulasim modelinde denemesi yapilan senaryolara
baktigimizda, 6 numarali senaryonun ‘“ortalama yolculuk siiresi” degerinin, 8
numarali senaryoya gore daha yiiksek oranda azaldig1 goriilmektedir. Deney tasarimi
calismasinda yapilan, 304 numarali hattin ulasim modeline ait senaryolarin
istatistiksel olarak karsilastirmalarmin yapildigi Tablo 4.36 ve Tablo 4.37’ye
bakildiginda 6 numarali ve 8 numarali senaryolar arasinda istatistiksel olarak anlamli

bir fark bulunmadig1 anlagilmaktadir.

Tablo 5.3. Senaryo iyilesme oranlar1

304 numarali hat modeli 72 numarali hat modeli
lytlesme | . Tyilesme Tyilesme
orani Iyilesme orani
Senaryo orani orant
Senaryo (ortalam (ortalama
no .. (ortalama (ortalama
a otobiis yolculuk N
.. otobiis sefer | yolculuk
sefer siiresi) . .
.. suresi) siiresi)
siiresi)
Mevcut
1 i} - - -
durum
2 Dhs 1,30% 12,81% 1,69% 11,30%
3 Durak abe 0,75% 5,03% 1,19% 4.97%
4 Oto abe 1,09% 10,30% 1,32% 9,59%
5 Durak abe- | ¢50 14,32% 2,39% 12,16%
oto abe
6 Dhs-oto abe | 2,32% 19,60% 2,.95% 15,58%
7 Dhséglgrak 1,57% 14,82% 2,01% 10,96%
8 Dhs-durak | -, 40 18,09% 3,33% 19,18%
abe-oto abe

Bu tez calismasinda yapilan analiz ve hesaplamalar sonucunda; 8 numarali

senaryo olan otobiislere dis hoparl6r sistemi, otobiis i¢i akilli bilgilendirme sistemi
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ve duraklara akilli bilgilendirme sistemi yatirimlarinin tigiiniin bir arada uygulanmasi
durumunun; hem engelli yolcularin ulasim konforunun artmasi ve ulagim siirecindeki
zorluklarin giderilmesi acisindan hem de ulasimda tasarruf saglanmasi agisindan
daha yiiksek oranda fayda saglayacagi anlasilmistir. Senaryolarin uygulanmasi
durumunda gergeklesecek olan ortalama yolculuk siiresi ve ortalama otobiis sefer
stiresi degerleri Tablo 4.33’te gosterilmistir. Belirtilen performans 6lgiitlerinde en iyi
sonuca ulagilan, siirelerde en fazla kisalmanin saglandigi senaryo 8 numarali
senaryodur. 8 numarali senaryoda gerceklestirilen dis hoparlor sistemi ile gérme
engelli yolcularin otobiise binme siireci kolaylasir ve otobiis soforiinlin isi
standartlastirilarak yalin diisiince anlayisina uygun bir is siireci olusturulur. Otobiis
ici akilli bilgilendirme sistemi ile hem tiim engelli yolcularin otobiisten inme
siirecinde iyilesme saglanir hem de inme siiresi kisalarak otobiisiin bir seferi
tamamlama siiresinde azalma meydana gelir. Duraklara yerlestirilecek akilli
bilgilendirme ekranlar1 sayesinde, isitme engelli yolcular, otobiisiin gelecegini
onceden gorerek, otobiise binmek i¢in hazirlanir ve otobiis durduktan sonra otobiise
ylriime siireleri kisalir. Ayn1 zamanda duraklara yerlestirilen akilli bilgilendirme
ekranlar1 sayesinde engelli ya da engelsiz diger yolcular da hangi otobiisiin ne zaman
gelecegini ve geldigi zamanki otobiis bilgilerini duyarak veya gorerek yolculuk
stireglerinde iyilesme yasarlar. Belirtilen sebeplerle, yeni ulasim modeli olarak, 8
numarali senaryo onerilmektedir. Senaryolar i¢in gerceklestirilen istatistiksel analize
bakildiginda 6 numarali senaryo ile 8 numarali senaryo arasinda istatistiksel olarak
anlamli bir fark bulunmadig1 goriilmektedir. Bu durumda fayda maliyet analizine
bagvurulmasi gerekir ancak gizlilik tasimasi sebebiyle proje maliyetleri, ilgili kamu
kurumu tarafindan paylasilamamistir, bu nedenle fayda maliyet analizi, bu ¢aligmada
gerceklestirilememistir. Oneri olarak; kamu kurumu tarafindan gergeklestirilecek
degerlendirmede, 6 numarali senaryo Onemle dikkate alinmalidir. 6 numarali
senaryoda, dis hoparldr sistemi ve otobiislerin icerisine akilli bilgilendirme sistemi
gerceklestirilmektedir ancak duraklara akilli bilgilendirme ekran1 yatirim
yapilmamaktadir. Bu da isitme engelli yolcularin otobiise binme siireclerindeki
iyilesme oranimi azaltmaktadir. Yine de genel olarak baktigimizda toplam siire
kazancindaki fayda orani olarak 8 numarali senaryo ile 6 numarali senaryo ¢ok yakin

olmakla birlikte, kaynak kullanimi agisindan da daha az maliyetli olacaktir.
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Yapilan bu hesaplamalar; Izmir ili Giiney Buca bdlgesinde toplu tasima
hizmeti veren 304 ve 72 numarali otobiis araglar1 i¢indir. 8 numarali senaryoda
planlanan yatirimlara ait kazanimlari, Izmir ili geneline yaydigimizda; galismanin
birinci asamasinda yatirimlarin yapilmasinin planlandigi otobiis ve duraklara olan
ulagim talepleri dikkate alinarak yapilan hesaplamalarda, yatirim yapilan otobiislerin
timiinin 1 glin boyunca ulagim siiresi toplamda 451 saat, %0,21 oraninda
azalmaktadir. Izmir ili genelinde ESHOT Genel Miidiirliigii’ne ait tiim toplu tasima
otobiis araglara dig hoparlor sistemi, otobiis i¢i akilli bilgilendirme sistemi ve bu
otobiislerin gegtigi duraklara akilli bilgilendirme ekrami yatirimi yapilirsa 1 giin
boyunca tiim otobiislerin ulasim siiresi toplamda 1003 saat, %0,46 oraninda azalmasi
ongoriilmektedir. 6 numarali senaryonun Izmir ili genelinde uygulanmasi durumunda
saglanacak silire kazanct ve 8 numarali senaryonun uygulanmasi durumunda

saglanacak siire kazancinin karsilastirmasi Tablo 5.4°te goriilmektedir.

Tablo 5.4. izmir geneli giinliik siire kazanci tablosu

Toplam hizmet Toplam kazang

siiresi (sa) (sa) lyilesme oran

8. senaryo segilen
hatlara yatirim
uygulanmasi
durumu

216.738 450,95 0,21%

8. senaryo tim
hatlara yatirim
uygulanmasi
durumu

216.738 1003,59 0,46%

6. senaryo secilen
hatlara yatirim
uygulanmasi
durumu

216.738 253,3135 0,12%

6. senaryo tim
hatlara yatirim
uygulanmasi
durumu

216.738 935,169 0,43%

Tablo 5.4’te goriildiigii izere hem siire kazaniminin daha fazla olmas1 hem de
daha fazla engelli bireye ulagim kolayligi saglanarak ulasim konforunun ve
erisebilirlik imkanlarinin artirllmasi i¢in 8 numarali senaryonun uygulamaya
alinmasi 6nerilmektedir. Calismanin yayginlastirilacagi ve/ veya maliyetlerin kisith
olmast durumunda 8 numarali senaryo gerceklestirilemeyecekse, 6 numarali

senaryonun gerceklestirilmesi onerilmektedir.
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Bu tez calismasinda yapilan arastirmalarda, toplu ulasim araci kullanan
yolcularin ulasim talepleri analiz edilerek, engel tiirlerine gore yatirim planlamasi
yapilmis ve bu plan dogrultusunda yatirimlardan saglanacak kazang, simiilasyon ile
modelleme yOntemi araciligiyla hesaplanmistir. Elbette tiim yatirimlarin
uygulanmasi durumu en iyi senaryodur ancak maliyet kisiti ve kamu kaynaklarinin
verimli kullaniminin amaglanmas: gerekgesiyle yatirimlarinin fayda analizinin
detayli olarak gergeklestirilip buna gore degerlendirilerek karar alinmasi son derece
onem tagimaktadir. Buna gore; planlanan yatirimlarin farkli senaryolarda
gerceklestirilmesi durumunda, hem engelli yolcularin ulagim siiresinde hem de
otobiislerin tasima hizmeti siiresinde ne oranda kazang saglayacagi gosterilmis ve

senaryolar arasindaki istatistiksel farklar ve fayda orani farklari ortaya konulmustur.
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6. SONUCLAR VE ONERILER

Endiistrilesme ile birlikte kentlerin hizla biiylimesi, ulagim trafiginin artmast,
hayat akisinin hizlanmasi, is ya da sosyal alanlara erisme gereksinimi gibi birbirine
bagli sebeplerle toplu ulasim araglarina olan talep artmaktadir. Talebin artmasiyla
birlikte yonetilebilirlik zorlagmakta ve toplu ulasim hizmeti veren kurumlar,
teknolojik yontemlerden faydalanarak kent yasamini kolaylastirici ¢ozlimler
gelistirmektedir. Engelli bireyler de, diger tiim bireyler gibi kendilerini farkh
hissetmeden ve kimseden zorunlu olarak yardim gereksinimi duymadan kentsel
yasamin olanaklarindan faydalanabilmelidir. Engelli bireylere yonelik bu imkanlari

saglamak kamu kurumlarinin baglica gorevlerindendir.

Bu tez ¢alismasinda; Izmir ili sinirlar igerisinde sehir ici toplu tasima
otobiisleri ile yolculuk yapmak isteyen engelli bireylerin, ulasim siireclerinde
yasadiklar1 zorluklara ¢6ziim bularak; daha konforlu, daha giivenli, engelsiz
bireylerle esit rahatlikta olan ulasim imkanlarina sahip olmalar1 i¢in, bazi
mihendislik yOntemlerinden faydalanilarak ¢esitli analizler ve planlamalar
yapilmugtir. Izmir Biiyiik Sehir Belediyesi’'ne bagli ESHOT Genel Miidiirliigii ile
dayanigma igerisinde bir ¢alisma yiirlitiilmiistiir. Ulasim siirecinde yasanan
aksakliklarin ve israflarin tespiti i¢in; yalin liretim yontemleri kullanilarak; is akis
semasi, deger akis semast olusturulmus ve israf analizi ¢calismast yapilmistir. Toplu
ulagim planlamasinda gorevli yetkililer ile, engelli bireylerin yasadiklar1 zorluklar
tartisilarak, olasi ¢oziim yontemleri ve yatirim planlar1 goriisiilmiistiir. ESHOT Genel
Miidiirliigii tarafindan belirlenen sinirli yatirim adetleri baz alinarak, bu yatirimlarin
en yliksek verim alinacak, en fazla engelli bireye fayda saglayacak sekilde yapilmasi
icin ¢esitli caligmalar gergeklestirilmistir. Otobiislerle yapilan yolculuk esnasinda
kullanilan akilli kartlardan alinan binis verileri, veri madenciligi yontemi adimlari
izlenerek analiz edilmis ve yatirimlarin gergeklestirilmesi i¢in en uygun durak ve
otobiis hatlar1 6nem derecelerine goére siniflandirtlmigtir. Sinirh sayidaki yatirimin,
siiflandirilmig yerlere atanmasi igin algoritma gelistirilmis ve bu algoritmaya gore

oncelikli durak yerleri ve otobiis hatlar1 belirlenmistir.

Her ne kadar, engelli bireylerin imkanlarin1 iyilestirmeye ve ulasim
imkanlarindan duyduklar1 memnuniyet seviyesini artirmaya yonelik bir ¢alisma olsa

da, tiim kuruluslarda gecerli oldugu iizere, yapilacak yatirimin getirisi sorgulanmak
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istenmistir. Bu sebeple, ¢alismanin sonraki agamasinda; pilot bolge ve pilot hatlar
belirlenerek, engelli bireylerin sehir i¢i toplu tagima otobiisleri ile gerceklestirdikleri
mevcut ulagim siireci, Arena Rockwell simiilasyon uygulamasiyla modellenmistir.
Ulasim siirecinde yasanan beklemeler, yolcularin duraga geldigi andan itibaren
otobiisten inene kadar gegen siire, otobiisiin bir tam turu tamamlama siiresi gibi ¢ikt1
degiskenleri takip edilerek mevcut durum raporlanmistir. Planlanan yatirimlarin
uygulanmasi durumunda, sistemde gergeklesecek iyilesmelerin tespit edilmesi icin
simiilasyon programinin sundugu aracla deney tasarlanmistir. Yatirim tiirlerinin
saglayacaklar1 kazanclar arasindaki farklar1 gormek ve olabilecek maliyet
kisitlarindan dolay1 alternatifler sunmak amaciyla farkli yatinm senaryolari
olusturularak hazirlanan deneyde, bir yolcunun ulagim siiresi ve bir otobiisiin bir turu
tamamlama siiresi, deneyin sonu¢ kisminda hesaplatilmistir. Senaryolarin
calistirilmasi ile alinan sonuglar dogrultusunda; en fazla sayida yolcuya en yiiksek
oranda fayda saglanabilmesi icin otobiislere dis hoparlér sistemi ile akilh
bilgilendirme sistemi ve duraklara akilli bilgilendirme ekrani yerlestirilmesi
yatirimlariin ii¢iiniin de uygulandigi yeni bir ulasim modeli dnerilmektedir. Maliyet
kisitiyla karsilasilmasi durumunda gergeklestirilebilecek, optimum ¢6ziime en yakin
alternatif senaryo da detayli kazang¢ analizi yapilarak, bu calisma igerisinde Oneri
olarak sunulmustur. Yapilan analizler, bu uygulamalarin; yolcularin ulagim siiresinde
kisalmaya yol agacagini ve hem otobiis soforii hem de yolcular i¢in 6nemli bir
rahatlama saglayacagini gostermektedir. Yolcularin ulasim siiresinin kisalmasi,
memnuniyet diizeyinin ve ulasim konforunun artmasina yol agarken, otobiislerin
planlanmis rotay1 tamamlama siiresinde olusan kisalma hem yakit tasarrufuna hem
de cevre kirliliginin azalmasina fayda saglayacaktir. Yapilan calisma yalin bakis
acisiyla incelendiginde; ulasim siirecindeki israflarin, andon sistemi ve is
standartlastirma gibi yalin ¢oziim yontemleriyle elimine edildigi goriilmektedir.
Belirtilen ¢oziim yontemlerinin uygulanmasi igin gerceklestirilen analiz ve

degerlendirme asamalarinda Endiistri 4.0 tekniklerinden faydalanilmistir.

Bu tez ¢alismasinda; engelsiz bir ulagim siireci saglanmasi i¢in yalin {iretim
yontemlerinden olan israf analizi ve deger akis haritalama yapilarak ulagim
siirecindeki aksakliklar ve olasi ¢oziim yollar1 tespit edilmistir. Iot teknolojisi
yardimiyla, akilli kartlardan alinan veriler, yine Endiistri 4.0 teknolojilerinden olan

veri madenciligi yoOntemi ile analiz edilerek; otobiis hatlar1 ve duraklar
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siniflandirilarak yatirim planlamasinda kolaylik saglanmistir. Veri madenciligi
yontemi ve ¢ok kriterli karar verme yontemlerinden biri olan Analitik Hiyerarsi
Prosesi (AHP) yontemi kullanilarak olusturulan ABC siniflandirmasinin, toplu
tasima hizmeti veren kurumun daha sonraki yatirim planlamalari ve periyodik

kontrol mekanizmalari i¢in de faydali olacagi ongoriilmektedir.

Planlanan yatirnmlarin uygulamaya alinmasi durumundaki fayda oranlari,
simiilasyon uygulamasi kullanilarak hesaplanmistir. Farkli yatirim senaryolari
birbiriyle karsilastirilarak, en fazla fayda saglanacak yeni wulasim modeli

belirlenmistir.

Bu tez calismasinda, Izmir ilinde engelsiz ulasimin saglanmasi igin israf
analizi ve deger akis haritalama yontemlerinden, akilli sehir uygulamalarindan, veri
madenciligi yonteminden, simiilasyon ve deney tasarimi yoOntemlerinden
faydalanilmistir. Yapilan ¢alisma ayni zamanda, Endiistri 4.0 ve yalin diislincenin,

birbirini destekler nitelikte oldugunun ortaya konuldugu bir uygulama niteligindedir.

Yapilan ¢alismanin asil amaci, engelli bireylerin ulagim siirecinde yasadiklari
zorluklarin azaltilmasi i¢in destek olarak, onlara engelsiz bir ulasim hakki taninmasi
icin mithendislik yontemleri aracilifiyla katkida bulunmaktir. Calismanin sonucunda,
planlanan yatirimlarin  uygulamaya alinmast durumunda, ulasim siiresinde
kisalmanin gergeklesecegi ve bireylerin engelsiz bir ulasim i¢in daha fazla imkéna
sahip olarak memnuniyet diizeylerinin artacagi tespit edilmistir. Tim engelli bireyler,
diger engelsiz bireyler gibi aynmi sosyal haklara ve imkanlara sahip olmalidir. Bu
sebeple; sahip olunan kaynaklar dogrultusunda, yatirim adetleri artirilarak daha fazla
engelli bireyin ayni olanaklardan faydalanmasi saglanabilir ve diger belediyeler
tarafindan da benzer analiz ve uygulamalar gerceklestirilerek calisma
yayginlastirilabilir. Bu ¢aligma, miihendislik uygulamalarimin, kamu kurumlarinda
oldukca az siklikta kullaniliyor olmasi sebebiyle, diger kamu kurum ve kuruluslarina

da Onciiliik ve rehberlik edebilecektir.
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EKLER

EK 1. Dis Hoparlor Sistemi Icin Belirlenen Otobiis Hatlar

Tablo 6.1. D1s hoparldr sistemi icin belirlenen otobiis hatlar1 tablosu

Hatno | Hatsimfi Hat ad1 Yatirim yapilacak
arag sayisl
680 A Bozyaka - Lozan meydani 26
18 A Yesilyurt - Konak 8
23 A Uzundere - Konak 12
550 A Glinaltay - Konak 15
42 A Cinartepe — Glimriik 14
46 A Cobangesme — Glimriik 14
879 A F.altay - Gaziemir Semt Garaj1 13
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EK 2. Akilh Bilgilendirme Sistemi I¢in Belirlenen Otobiis Hatlar

Tablo 6.2. Akilli bilgilendirme sistemi i¢in belirlenen otobiis hatlar1 tablosu

Yatirim yapilacak

Hat no | Hat sinifi Hat ad1
arag sayisl
680 A Bozyaka - Lozan Meydani 26
23 A Uzundere - Konak 12
42 A Cnartepe - Giimriik 14
18 A Yesilyurt - Konak 8
46 A Cobang¢esme - Giimriik 14
550 A Giinaltay - Konak 15
599 A M.Erener - Halkapiar Metro 22
691 A Gaziemir - Lozan Meydan 18
565 A Evka 4 - Bornova Metro 12
879 A F.Altay - Gaziemir Semt Garaji 13
671 A Sirinyer Aktarma Merkezi - F.Altay 14
27 A Camlik - Konak 12
193 A Yurtoglu - Konak 9
470 A Tinaztepe - Lozan Meydani 11
304 A Tinaztepe-Konak 17
72 A Iscievleri - Konak 7
171 A Tmaztepe - Konak 16
268 A Doganlar - Bornova Metro 13
302 A Otogar - Konak 8
249 A Evka 4 - Kemer 13
912 A Egekent Aktarma Merkezi - Alsancak 17
Gar
465 A Tiaztepe - Konak 10
285 A Evka 1 - Konak 9
502 A Cengizhan - Halkapinar Metro 18
838 A Sirinyer Aktarma Merkezi - Glimriik 11
44 A Mersinpinar - Giimriik 9
490 A Tmaztepe - Ugyol 9
681 A F.Altay - Lozan Meydani 7
19 A Sehitler - Konak 6
233 A Esbag Aktarma Merkezi - Konak 12
35 A Ballikuyu - Konak 9
564 A Avyakkabicilar Sitesi - Halkapinar Metro 20
300 A Menemen Aktarma Merkezi - Bornova 16
Metro

587 A Limontepe - Konak 12
585 A Evka 4 - Bornova Metro 8
53 A Mtk Altindag - Halkapinar Metro 15
253 A H.Pinar Metro 2 - Konak 18
963 A Evka 3 Metro - Alsancak Gar 13
152 A Gaziemir - Konak 9
374 A Izkent - Konak 8
560 A Piarbasi - Halkapinar Metro 15
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Yatirim yapilacak

Hat no | Hat sinifi Hat ad1
arag sayist
579 A Yesilyurt - Ugyol Metro 7
466 A Sirinyer Aktarma Merkezi - Konak 8
59 A Bornova Metro - Kemer Aktarma 10
Merkezi
969 A Balgova - F.Altay Aktarma Merkezi 8
476 A Tmaztepe - Sirinyer Aktarma Merkezi 10
20 A Kooperatif Evleri - Konak 7
568 A Evka 4 - Bornova Metro 10
510 A Gaziemir - Balgova 16
45 A Giltepe - Giimriik 5
168 A Evka 4 - Halkapinar Metro 19
34 A Esentepe - Giimriik 9
33 A Kadifekale - Konak 6
555 A Otogar - Halkapinar Metro 12
17 A Uzundere Toplu Konutlar1 - F.Altay 8
29 A Kadriye Mah. - Konak 6
30 A Kaynak - Konak 6
551 A Narlidere - F.Altay 13
676 B Tinaztepe - Sirinyer Aktarma Merkezi 12
705 B Ayrancilar - Sarni¢c Aktarma Merkezi 13
105 B Camlikule - Konak 10
148 B Onur Mabh. - Halkapinar Metro2 8
Buca Toplu Konutlar - Sirinyer
398 B Aktarma Merkezi 10
Ulukent Aktarma Merkezi - Menemen
748 B Aktarma Merkezi 10
556 B Camlik - Ugyol Metro 5
524 B Cennetgesme - Ugyol Metro 9
988 B Kemalpasa - Evka3 Metro 9
889 B Sarni¢ - Sarni¢ Aktarma Merkezi 5
484 B Yesilbaglar - Konak 8
74 B Yenigiin Mah. - Siripyer Aktarma 3
Merkezi
258 B Onur Mah. - Karsiyaka 8
Esbag Aktarma Merkezi - Sirinyer
818 B Aktarma Merkezi /
984 B Urla - F.Altay Aktarma Merkezi 10
515 B Timaztepe - Evka3 Metro 10
588 B Yeni Camlik - Konak 7
67 B Pinarbasi - Evka3 Metro 7
477 B Nafiz Gilirman - Halkapinar Metro2 10
871 B Iscievleri - Sirinyer Aktarma Merkezi 5
224 B Cennet¢esme - Konak 6
805 B Camlikule - Sirinyer Aktarma Merkezi 6
78 B Yamanlar - Halkapinar Metro 2 8
887 B Sarni¢ Aktarma Merkezi - Konak 7
60 B Pinarbagsi - Kemer Aktarma Merkezi 5
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Yatirim yapilacak

Hat no | Hat sinifi Hat ad1
arag sayist
8 B Giizelbahge - F.Altay Aktarma Merkezi 10
712 B Pancar Aktarma - Torbali 2
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EK 3. Akilh bilgilendirme sistemi i¢in belirlenen otobiis duraklari

Tablo 6.3. Akill1 bilgilendirme sistemi i¢in belirlenen otobiis duraklari tablosu

Durak no Durak sinifi Durak adi
40009 A Sirinyer Pazar Yeri
10119 A Kavaflar
10121 A (Cankaya
10241 A Kiz Yurdu
10229 A Mezarlikbasi
12057 A Esrefpasa
10255 A Ugyol Metro
50007 A Fahrettin Altay Meydan 2
40004 A Sirinyer Karakol
12059 A Esrefpasa
10130 A Sehit Fethibey
10252 A Ugyol Metro
10357 A Basmane Gar
12058 A Esrefpasa
30135 A Stadyum Istasyon
30007 A Bornova Metro
10361 A Kemer 2
31295 A Hiikiimet Konag1
30013 A Bornova Metro
10247 A Bayramyeri
40739 A Buca Uckuyular Meydan
10242 A Etnografya Miizesi
10322 A Kent Miizesi
10225 A Mezarlikbasi
10231 A Kestelli
10330 A Montro
10213 A (Cankaya
12201 A Narlik
12441 A Yesilyurt
12060 A Esrefpasa
40742 A Buca Uckuyular Meydan
20085 A Cigli Belediye
12061 B Esrefpasa
10251 B Altintas
12214 B Bayram Kahya
31271 B Magfel
40101 B Sirinyer Bankalar
10012 B Bahribaba
10123 B Basmane Ptt
10457 B Halkapinar Metro
31370 B Evka 4 Son Durak
10134 B Fahrettin Altay Meydan 7
12199 B Kilimci Tepe
40121 B Tiaztepe

Yo}
0o




Durak no Durak siifi Durak adi
10036 B Konak
40011 B Yeni Mahalle
10021 B Bahribaba
20483 B Girne Konutlar
12065 B Yaghaneler 2
12202 B Narlik
12200 B Kilimci Tepe
12210 B Karakuyu
10456 B Halkapinar Metro
10473 B Halkapinar Metro
12063 B Yaghaneler
10368 B Yenisehir PTT
10030 B Konak
10611 B Osman Oksiiz Parki
10103 B Belediye Saray1
10617 B Elka
10364 B Ziya Gokalp Ortaokulu
10421 B Tarisg
12062 B Yaghaneler
12336 B Yesilyurt Deylet
Hastanesi
10240 B Kiz Yurdu
10367 B Tepecik Dogum Hastanesi
12064 B Yaghaneler 2
40422 B Yikikkemer Meydan
12204 B Zincirlikuyu
12203 B Zincirlikuyu
12509 B Yikik Cami 2
30971 B Bayrakli Cocuk Parki
10496 B Halkapinar 2
30280 B Adliye
10464 B Halkapinar Metro
30009 B Bornova Metro
10363 B Esref Pasa Hastanesi
10007 B Bahribaba
10131 B Sehit Fethibey
12216 B Kuyu
40022 B Buca Sosyal Giivenlik
Kurumu
10366 B Tepecik Dogum Hastanesi
40015 B Buca Belediye Saray1
30555 B Ogrenci Koyii
10362 B Esref Paga Hastanesi
12074 B Yesilyurt Deylet
Hastanesi
12213 B Bayram Kahya
10365 B Ziya Gokalp Ortaokulu
40001 B Nato

Yo}
(Yo}




Durak no Durak siifi Durak adi
12508 B Yikik Cami 2
31291 B Hiikiimet Konagi
10469 B Halkapinar Metro
12129 B Kadriye Mahallesi
12263 B Spotgular
10324 B Montro

Sehit Polis Ahmet Atilla
12944 B Giines ilkokulu
31366 B Mehmet Akif Cami
10235 B Koruluk
50176 B Bal¢ova Son Durak
10492 B Halkapinar 2
30133 B Mersinli
12468 B Kasaba
12054 B Cinartepe
10369 B Yenisehir PTT
40010 B Sirinyer PTT
30965 B Yunus Keskin Parki
40407 B Camlipmar Yeni Son
Durak
10504 B Fahrettin Altay
12267 B Yesilyurt itfaiye
10014 B Bahribaba
15531 B Konak
20153 B Osman Bey Parki
30628 B Papatya
10227 B Mezarlikbasi
10117 B Hisaront
50011 B Bal¢ova Kahveler
10660 B Ege Serbest Bolge
10615 B Iller Bankas1
40661 B Evka 1
41144 B Toros Meydan
12211 B Karaselvi
12874 B Halkapiar Tramvay
30029 B Havuzlu Kahve
40038 B Buca Devlet Hastanesi
10494 B Halkapinar 2
12215 B Kuyu
12846 B Tulumba
Karabaglar Atatiirk
12607 B Mesleki ve Teknik
Anadolu Lisesi
12052 B Cinartepe Muhtarlik
30010 B Bornova Metro
40198 B Sirinyer Saha
12641 B [lkkursun Anadolu Lisesi
10011 B Bahribaba
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Durak no Durak siifi Durak adi
30652 B Camlik Alan Parki 2
12957 B Sarni¢ Kopriisii
31274 B Hiikiimet Konagi
30553 B Yesil Kosk
50030 B Balci
40003 B Sirinyer Karakol
15532 B Konak
10868 B Otel
40014 B Buca Cezaevi

Konak Omer Liitfii Akad
12126 B Ortaokulu
10655 B Emrez
40002 B Nato
10664 B Ulastirma
20063 B Sogukkuyu Trafik
30500 B Yesilova Hoyiigii
10418 B Alsancak Gar
10016 B Bahribaba
10661 B Ege Serbest Bolge
31552 B Otogar Yeni
12206 B Kestelli
12212 B Karaselvi
40071 B Begos
40411 B Redresor
30031 B Altindag Belediyesi
30028 B Havuzlu Kahve
12069 B Konak Anadolu Lisesi
10654 B Gaziemir Semt Garaji
40175 B Izban Kosu Duragi
12878 B Biiyiiksehir Kurs Merkezi
10462 B Halkapinar Metro
20086 B Cigli Belediye
20057 B Turan
12256 B Bozyaka Devlet Hastanesi
Karabaglar Atatiirk
12604 B Mesleki ve Teknik
Anadolu Lisesi
40737 B Buca Saglik Ocagi
12833 B Camlik
30491 B Market
30510 B Ayakkabicilar Sitesi Son
Durak
10041 B Konak
10136 B Sehit Fethibey
12601 B Karabaglar Briket¢i
31082 B Cengizhan Son Durak
30131 B (Camdibi Saglik Ocagi
10013 B Bahribaba
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Durak no

Durak siifi

Durak adi

12220 B Eski Izmir Karakolu
20482 B Girne Konutlari
12622 B Kaymakkuyu 2
40018 B Ogretmen Evleri
30279 B Adliye
12304 B Izsu
10211 B (Cankaya
12439 B Yadigar Sitesi
30690 B Besinci Sanayi Sitesi
12824 B Zeytin
10246 B Bayramyeri
30281 B Halide Edip Adivar
10248 B Altintag
20060 B Turan
40016 B Buca Belediye Saray1
Ahmet Ragip Uziimcii
s ™ B Ilkokulu
40762 B Yesilkent
12208 B Bozyaka Cami
11931 B Zeytinlik
11960 B Cobangesme
11952 B Levent
20211 B Zafer Taki
40760 B Buca Dogum Evi
31476 B Bornova Kooperatif
10233 B Koruluk
12810 B Cennetcesme
10009 B Bahribaba
12051 B Cinartepe Muhtarlik
12122 B Yayla Kahvesi
31364 B Evka 4 Muhtarlik
30014 B Bornova Metro
40085 B Bes Selviler
40012 B Yeni Mahalle
12288 B Osman Kibar
30511 B Otogar
50166 B Glimiis
10459 B Halkapinar Metro
12568 B Seniha Mayda Ortaokulu
30003 B Bornova Metro
40124 B Timaztepe
30002 B Bornova Metro
11958 B Giiltepe Karakol
13163 B Esbas
12230 B Giirsel
12000 B Giltepe
10015 B Bahribaba
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Durak no Durak sinifi Durak adi
40735 B Cevik Bir
11947 B Dortyol
11314 B Egekent 4 Girig
30282 B Halide Edip Adivar
10008 B Bahribaba
12332 B Mizrakli
14501 B Moda
10628 B Orcaner
12036 B Mersinpinar
10657 B Aktepe
12140 B Gokalp
12605 B Cevdet Giicliier {lkokulu
40363 B Irfan Nadir {lkokulu
50018 B Hoca
12884 B Gaziemir Merkez Cami
40013 B Buca Vergi Dairesi
10359 B Kemer 1
31368 B Evka-4 Anaokulu
30041 B Otogar
12324 B Yesilyurt Merkez Cami
20001 B Karsiyaka Iskele
12340 B Hasan Tahsin
32244 B Agir Bakim
12344 B Mermerci
31100 B Kasap
10356 B Basmane Gar
12820 B Mevlana Cami
12042 B Diigiin Salonu
40145 B Akincilar Merkez
12830 B Zambak
11557 B Torbal1 Belediyesi 2
10720 B Menderes Belediyesi
20134 B Bayrakli Ust Gegit
11564 B Torbal1 Belediyesi
31289 B Ata
50004 B Fahrettin Altay Meydan 9
12877 B Biiyiiksehir Kurs Merkezi
12209 B Karakuyu
22370 B Menemen Garaj Karsisi
30030 B Altindag Belediyesi
10358 B Kemer
31358 B Nedim Dagtas
40738 B Buca Saglik Ocagi

Ahmet Ragip Uziimcii

12316 B ilkokulu
10228 B Koruluk
50022 B Dokuz Eyliil
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Durak no Durak siifi Durak adi
30981 B Cay Mahallesi
40106 B Yeniyol
12696 B Glinaltay
10132 B Sehit Fethibey
30326 B Bornova izsu
12207 B Bozyaka Cami
12098 B Kadifekale
10579 B Giircesme Cami
30017 B Bornova Metro
30036 B Otogar
12563 B Zincirlikuyu 2
Giile Kora I1kdgretim
21065 B Okulu
40142 B Akincilar Cami
10224 B Mezarlikbasi
Limontepe Seniye-Hasan
s B Saray Ilkokulu
40025 B Buca Heykel
Sehit Muzaffer Erdonmez
. B ilkokulu
22237 B Hatundere Istasyon
12598 B Karabaglar Briketci
12882 B Gaziemir Belediyesi
12124 B Kadriye Mahallesi Cesme
31300 B Lale Tepe Cami
11942 B Levent Depo
22364 B Menemen Toplum Saglig
Merkezi
50010 B Bal¢ova Kahveler
22550 B Yamanlar Yeni Son Durak
12287 B Osman Kibar
11916 B Muradiye Cami
12880 B Gaziemir PTT
30982 B (Cay Mabhallesi Son Durak
20135 B Bayrakli Ust Gegit
12068 B Konak Anadolu Lisesi
12623 B Kaymakkuyu 2
30222 B Yesilova
[zmir Meslek Yiiksek
40019 B Okulu
20070 B Serinkuyu
30289 B Smyrna
40105 B Yeniyol
40153 B Sirinyer Istasyonu
30300 B Adalet Mahallesi
50034 B Narlidere Cami
30534 B Meltem
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Durak no Durak siifi Durak adi
Karabaglar Cumhuriyet
12269 B Mesleki ve Teknik
Anadolu Lisesi
Sekseninci Yil
10806 B Cumbhuriyet Parki
12308 B Oztepe
10321 B Kent Miizesi
10613 B Ugyol Sevgi Yolu Park1
50013 B Molla Kuyusu
20611 B Onur Mahallesi
20069 B Serin Kuyu
20081 B Cigli itfaiye
40037 B Buca Devlet Hastanesi
41092 B Ptt
10493 B Halkapinar 2
50036 B Uludag
20024 B Bostanl1 Iskele
20456 B Glimiispala Su Deposu
50147 B Balcova Kahveler
10040 B Konak
50019 B Hoca
20885 B Mobilyaci
20032 B Bostanl1 iskele
20096 B Balat¢ik Kahveler
20088 B Cigli Saraphane
41146 C Manzara
40288 C Kuzucuoglu
12602 C Sinan Cami
12796 C Yurtoglu Son Durak
20672 C Daryol
30461 C Yener Caddesi
13259 C Nergiz
30022 C Evrenesoglu Ortaokulu
12334 C Fidan
12642 C [lkkursun Anadolu Lisesi
41029 C Kose
40058 C Fatma Sa}{gm.Anadolu
Lisesi
12638 C Hasan Ali Yiicel Parki
12639 C Hasan Ali Yiicel Parki
30154 C Kartal
12818 C Ana Saghigi
40088 C Begos
20053 C Bayrakli Istasyon
10010 C Bahribaba
40496 C Ana Sagligi
10109 C Alsancak Deylet
Hastanesi

105




Durak no Durak sinifi Durak adi
40756 C Eski Garaj
Sehit Astegmen Ergin
31206 C KAYA
11551 C Kazim Dirik
10629 C Orcaner
50142 C Bal¢ova Anadolu Lisesi
10038 C Konak
Ismail Sekip Uyal
40290 ¢ ilkgretim Okulu
12694 C Gtinaltay Park
12868 C Manav
32203 C Kavaklidere Cikis
12599 C Kasap
11929 C Haci Bayram Cami
10636 C Sogiit
31078 C Saglik Ocagi
20582 C Halit Ozpiring Lisesi
40146 C Akincilar Merkez
10039 C Konak
30136 C Stadyum Istasyon
40272 C Buca Anadolu Lisesi
30423 C Zeytintepe
10215 C Cankaya
11445 C Karakuyu Son Durak
10656 C Aktepe
41148 C Giiltepe Mezarlik
12273 C Yesilyurt Deylet
Hastanesi
Saliha Hiiseyin Ozyavuz
30720 ¢ Ortaokulu
10226 C Kestelli
12943 C Sosyal Konutlar
31556 C Otogar Benzinlik
40653 C Evka-1 Pazaryeri
41145 C Toros Meydan
40256 C Kozagac
14500 C Moda
12654 C Selvili Cami
12529 C Limontepe
10262 C Soforler Lokali
41117 C Kaptan
30676 C Gizeller
12234 C Asmali
50130 C Uckuyular iskele Son
Durak
12596 C Kasap
Limontepe Seniye-Hasan
12438 C Saray Ilkokulu
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Durak no Durak sinifi Durak adi
12217 C Yikik Cami
12433 C Egzozcu
12668 C Umut
11962 C Depo
20056 C Bayrakli Park
30015 C Bornova Metro
30978 C Sehit Hakan Uysal
12205 C Kestelli
12821 C Mevlana Cami
40852 C Buca Kooperatif Meydan
30138 C Bolge Idare Mahkemesi
12228 C Resat Nuri
12637 C Yerden Koprii
Malazgirt [1kdgretim
31298 C Okulu
31214 C Osman Gazi
30005 C Bornova Metro
50042 C Sehitlik
50026 C Izsu
11616 C Caybas1 Eshot Garaji
12255 C Bozyaka Devlet Hastanesi
12342 C Karabaglar Hall‘< Egitim
Merkezi
20082 C Cigli itfaiye
12562 C Zincirlikuyu 2
12303 C Izsu
10147 C Karatas Anadolu Lisesi
30980 C Heykel
31241 C Ali Ihsan Bey
30551 C Ayakkabicilar Sitesi
Mehtap Mahallesi
40695 C Kahveler
30688 C Sen
31222 C Sehit Harun Baglam
Adnan Saygun Sanat
10199 ¢ Merkezi
30861 C Asagi Kizilca Yol Ayrimi
Barbaros Hayrettin
11938 ¢ ilkokulu
40600 C Izkent Depo
12879 C Gaziemir PTT
12240 C Uzundere
10612 C Osman Oksiiz Parki
30153 C Kartal
40782 C Yildiz
10148 C Karatas Anadolu Lisesi
40186 C Irfan Nadir ilkokulu
10640 C Pasa Kopriisii
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Durak no Durak sinifi Durak ad1
40103 C Fabrika
50012 C Molla Kuyusu
30220 C Rafet Pasa
12428 C Maliyeciler
10019 C Bahribaba
30761 C Cumbhuriyet
50029 C Balci
30614 C Aktar
40733 C Buca Devlet Hastanesi
40423 C Yikikkemer Meydan
Turgut Reis Ilkdgretim
11998 C Okulu
40087 C Buca Belediye Santiye
30134 C Mersinli
20151 C Karsiyaka Iskele
12028 C Camlik
13000 C Sarnig
13266 C Zambak
Yetmis Besinci Yil
- ¢ [Ikdgretim Okulu
20205 C Gegit 1
31128 C Kahveler
12629 C Bahar Yildirim ilkokulu
41206 C Adatepe Garaj
12630 C Bahar Yildirim ilkokulu
11912 C Gayretiye Cami
10618 C Elka
30330 C 112 Acil' Cagrl }\./.[erkezi
Midiirligi
40126 C Tinaztepe
12066 C Arap Cami
12118 C Cimentepe Ail§ Saglik
Merkezi
30320 C (Cagdas
10503 C Mehmetcik
12567 C Seniha Mayda Ortaokulu
30149 C Kamil Tunca Bulvari
40070 C Eski Mezarlik
30322 C Bornova Stad1
12792 C Muran
Aziz Erol Giizelcan
30672 C Mesleki ve Teknik
Anadolu Lisesi
40418 C Dirayet Siiren ilkokulu
30319 C Cagdas
30970 C Bayrakli Cocuk Parki
30321 C Bornova Stadi
40176 C Izban Kosu Duragi
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Durak no Durak sinifi Durak adi
31132 C Tepe
31352 C Yildiztepe
30127 C Birinci Sanayi Sitesi
40464 C Hiudaverdi Cami
22139 C Bayrakli Evleri
30412 C MTK Carsisi
41154 C Dilek
40734 C Buca Devlet Hastanesi
12232 C Izmir Anadolu Lisesi
Karabaglar Nene Hatun
12800 C Mesleki Ve Teknik
Anadolu Lisesi
40068 C Iktisadi ve Iflari Bilimler
Fakiiltesi
50040 C Siteler
40159 C Sirinyer Parki
40764 C Ahmet Yesevi Ogrenci
Yurdu
Merkez Mahallesi
< € Mubhtarlik
40160 C Sirinyer Parki
11932 C Zeytinlik
41216 C Cay Bahgesi
40592 C Sultan Alparslan Anadolu

Lisesi
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EK 4. 304 Numaral hat simiilasyon model raporu

PROJECT, "Unnamed Project","Rockwell
Automation",..No,Yes, Yes, Yes,No,No.No,No,No.No:

ATTRIBUTES: myArriveTime, DATATYPE(Real):
304busstation. DATATYPE(Real):
tip.DATATYPE(Real),0:
mydrivetime304 DATATYPE(Real):
mybustime, DATATYPE(Real):
bus_index. DATATYPE(Real):

SCHEDULES:
3bus13. TYPE(Capaci ty) FORMA T(Duration).FACTOR(1.0) UNITS(Minutes) DATA(0.624)
DATA(1.216)DATA(0.240):

3bus14, TYPE(Capaci ty) FORMA T(Duration).FACTOR(1.0).UNITS(Minutes) DATA(0.632)
.DATA(1.208).DATA(0.240):

3busl. TYPE(Capacity). FORMA T(Duration). FACTOR(1.0).UNITS(Minutes).DATA(1.1080)
3bus2, TYPE(Capacity). FORMA T(Duration).FA CTOR(1.0). UNITS(Minutes).DATA(0.10).D
ATA(1,1070):

3bus3, TYPE(Capacity).FORMA T(Duration).FACTOR(1.0),UNITS(Minutes).DATA(0.20).D
ATA(1.1060):

3bus4, TYPE(Capacity). FORMA T(Duration). FACTOR(1.0).UNITS(Minutes).DATA(0,30).D
ATA(1.1050):

3bus5. TYPE(Capacity). FORMA T(Duration). FACTOR(1.0).UNITS(Minutes).DATA(0.40).D
ATA(1.1040):

3bus6, TYPE(Capacity).FORMA T(Duration).FACTOR(1.0),UNITS(Minutes).DATA(0.50).D
ATA(1.910).DATA(0.120):

3bus7. TYPE(Capacity).FORMA T(Duration),FACTOR(1.0),UNITS(Minutes).DATA(0.60).D
ATA(1.900).DATA(0.120):

3bus8. TYPE(Capacity). FORMA T(Duration). FACTOR(1.0).UNITS(Minutes).DATA(0.68).D
ATA(1,892).DATA(0.120):
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3bus9. TYPE(Capacity).FORMA T(Duration),.FACTOR(1.0).,UNITS(Minutes).DATA(0.76).D
ATA(1.884).DATA(0.120):

3bus10, TYPE(Capacity) FORMA T(Duration).FACTOR(1.0).UNITS(Minutes) DATA(0.84).
DATA(1.96).DATA(0.249) DATA(1.171).
DATA(1.360).DATA(0,120):

3bus11. TYPE(Capacity) FORMA T(Duration).FACTOR(1.0).UNITS(Minutes) DATA(0.92),
DATA(1.88).DATA(0.428) DATA(1.232).
DA TA(0.240):

3bus12. TYPE(Capacity) FORMA T(Duration).FACTOR(1.0).UNITS(Minutes) DATA(0.100)
DATA(1.80).DATA(0.436).DATA(1.224),
DATA(0.240):

VARIABLES: Create Bus Stop 10030

Passengers NumberOut, CLEAR(Statistics). CATEGORY ("Exclude™):
Create Bus Stop 40103

Passengers NumberOut, CLEAR(Statistics). CATEGORY ("Exclude™):
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X, CLEAR(System) . CATEGORY("User Specified-User Specified").DATATYPE(Real):
Create Bus Stop 40014
Passengers. NumberOut, CLEAR(Statistics).CATEGORY("Exclude™):
Create Bus Stop 40102
Passengers.NumberOut, CLEAR(Statistics).CATEGORY("Exclude"):
inmesurel(3).CLEAR(System).CATEGORY ("User Specified-User
Specified").DATATYPE(Real).25.6,13.5.15.7:
inmesure2(3).CLEAR(System),CATEGORY ("User Specified-User
Specified"). DATATYPE(Real).3.58.2.16.2.10:
Create Bus Stop 40086
Passengers.NumberOut, CLEAR(Statistics).CATEGORY("Exclude"):
PassNumInBus304.CLEAR(System).CATEGORY ("User Specified-User
Specified").DATATYPE(Real):
Create Bus Stop 40013
Passengers.NumberOut, CLEAR(Statistics).CATEGORY("Exclude"):
Create Bus Stop 40038
Passengers. NumberOut, CLEAR(Statistics).CATEGORY("Exclude™):
Create Bus Stop 40025
Passengers.NumberOut, CLEAR(Statistics).CATEGORY("Exclude"):
Create Bus Stop 40101
Passengers. NumberOut, CLEAR(Statistics).CATEGORY("Exclude™):
Create Bus Stop 40012
Passengers.NumberOut, CLEAR(Statistics) . CATEGORY("Exclude"):
qqq.CLEAR(System).CATEGORY("User Specified-User
Specified").DATATYPE(Real):
yyy.CLEAR(System).CATEGORY("User Specified-User
Specified").DATATYPE(Real):
304control2, CLEAR(System),.CATEGORY ("User Specified-User
Specified").DATATYPE(Real):
yurumesurel (3).CLEAR(System).CATEGORY ("User Specified-User
Specified"). DATATYPE(Real).30.7.6.78.15.7:
yurumesure2(3),CLEAR(System ),CATEGORY ("User Specified-User
Specified"). DATATYPE(Real).4.94.1.81.2.98:
gelis(7),CLEAR(System).CATEGORY("User Specified-User
Specified").DATATYPE(Real),1.2.4.3.4.2.0:
Leave System 304 NumberOut, CLEAR( Statistics) . CATEGORY("Exclude"):
Create Bus Stop 40010 304
Passengers. NumberOut, CLEAR(Statistics).CATEGORY("Exclude"):
Create Bus Stop 40071
Passengers. NumberOut, CLEAR(Statistics).CATEGORY("Exclude™):
Create Bus Stop 41200
Passengers. NumberOut, CLEAR(Statistics).CATEGORY("Exclude"):
Create Bus Stop 40037
Passengers. NumberOut, CLEAR(Statistics).CATEGORY("Exclude"):
binmesure1(3).CLEAR(System).CATEGORY("User Specified-User
Specified").DATATYPE(Real).20.8.7.10.1:
Create Bus Stop 40011
Passengers. NumberOut, CLEAR(Statistics).CATEGORY("Exclude"):
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binmesure2(3),CLEAR(System),CATEGORY("User Specified-User
Specified").DATATYPE(Real),3.07,.2.53.1.81:
Create Bus Stop 40019
Passengers.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"):
Create Bus Stop 40739
Passengers.NumberOut,CLEAR (Statistics),CATEGORY("Exclude"):
Create Bus Stop 40009 304
Passengers.NumberOut,CLEAR (Statistics),CATEGORY("Exclude"):
Create Bus Stop 40742
Passengers.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"):
Create Bus Stop 40738
Passengers.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"):
Create Bus Stop 40079
Passengers.NumberOut,CLEAR (Statistics),CATEGORY("Exclude"):
Create Bus Stop 40070
Passengers.NumberOut,CLEAR (Statistics),CATEGORY("Exclude"):
bbb,CLEAR(System ),CATEGORY("User Specified-User
Specified").DATATYPE(Real).1:
zzz,CLEAR(System),CATEGORY("User Specified-User
Specified").DATATYPE(Real):
Create Bus Stop 40036
Passengers.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"):
Create Bus Stop 40035
Passengers.NumberOut,CLEAR (Statistics),CATEGORY("Exclude"):
Create Bus Stop 40022
Passengers.NumberOut,CLEAR (Statistics),CATEGORY("Exclude"):
Create Bus Stop 40018
Passengers.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"):
dilim,CLEAR (System ),CATEGORY ("User Specified-User
Specified").DATATYPE(Real).1:
Create Bus Stop 40106
Passengers.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"):
304contro,CLEAR (System ),CATEGORY ("User Specified-User
Specified").DATATYPE(Real):
Create Bus Stop 40737
Passengers.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"):
vNumOnBus,CLEAR(System ).CATEGORY ("User Specified-User
Specified").DATATYPE(Real):
saatno,CLEAR(System ),CATEGORY ("User Specified-User
Specified").DATATYPE(Real).1:
Dispose 3. NumberOut,CLEAR(Statistics),CATEGORY ("Exclude"):
Create Bus Stop 40077
Passengers.NumberOut,CLEAR (Statistics),CATEGORY("Exclude"):
Check for Last Station 304 NumberQut
True.CLEAR (Statistics),CATEGORY("Exclude"):
Create Bus Stop 40105
Passengers.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"):
Create Bus Stop 40016
Passengers.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"):
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yolcu_tip.CLEAR(System),CATEGORY("User Specified-User
Specified").DATATYPE(Real):
Create Bus Stop 40121
Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude"):
Create Zaman Dilimi NumberOut, CLEAR(Statistics). CATEGORY ("Exclude"):
Create Bus Stop 40104
Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 40015
Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude"):
Create Bus Driver3 04 NumberOut. CLEAR(Statistics). CATEGORY ("Exclude"):
Create Bus Stop 40080
Passengers NumberOut, CLEAR(Statistics). CATEGORY ("Exclude"):
Create Bus Stop 40088
Passengers NumberOut, CLEAR(Statistics). CATEGORY ("Exclude"):
Create Bus Stop 41335
Passengers NumberOut, CLEAR(Statistics). CATEGORY ("Exclude"):
Check for Last Station 304 NumberOut
False, CLEAR(Statistics), CATEGORY("Exclude");

QUEUES: Stop40022Waiting.Queue FIFO, AUTOSTATS(Yes..):
Stop40009304Waiting. Queue FIFO, AUTOSTATS(Yes..):

Stop40079Waiting.Queue FIFO,
Stop40016Waiting.Queue FIFO,
Stop40739Waiting.Queue FIFO,
Stop40071Waiting.Queue FIFO,
Stop40738Waiting.Queue FIFO,
Stop40106Waiting.Queue FIFO,
Stop40015Waiting.Queue FIFO,
Stop4007 7TWaiting.Queue FIFO,
Stopl0030Waiting.Queue.FIFO,
Stop4003 8Waiting.Queue.FIFO,
Stop40105Waiting.Queue.FIFO,
Stop40070Waiting.Queue.FIFO,
Stop4008 8Waiting.Queue.FIFO,
Stop4073 TWaiting.Queue.FIFO,
Stop40742Waiting.Queue.FIFO,
Stop40121Waiting.Queue.FIFO,
Stop40014Waiting.Queue.FIFO,
Stop4003 7TWaiting.Queue.FIFO,
Stop40104Waiting.Queue FIFO,
Stop40080Waiting.Queue FIFO,
Stop40025Waiting.Queue FIFO,
Stop41200Waiting.Queue FIFO,
Stop40013Waiting.Queue FIFO,

AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):

Stop40010304Waiting. Queue FIFO, AUTOSTATS(Yes..):
Stop40036Waiting. Queue FIFO, AUTOSTATS(Yes..):
Stop40103Waiting. Queue FIFO, AUTOSTATS(Yes..):
Seize 3.Queue FIFO, AUTOSTATS(Yes..):
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Stop40012Waiting.Queue.FIFO.,
Stop40035Waiting. Queue. FIFO,
Stop40019Waiting.Queue.FIFO.,
Stop40086Waiting.Queue. FIFO,,
Stop41335Waiting.Queue.FIFO.,
Stop40102Waiting.Queue.FIFO.,
Stop40011Waiting.Queue. FIFO,,
Stop40101Waiting.Queue.FIFO.,
Stop40018Waiting.Queue. FIFO,,

AUTOSTATS(Yes..):

AUTOSTATS(Yes..):

AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):

RESOURCES:

304bus10,Schedule(3bus 10, Wait)...COST(0.0,0.0.0.0), CATEGORY (Resources),., AUTOSTA

TS(Yes..):

304busll,Schedule(3bus11.Wait),..COST(0.0,0.0,0.0),CATEGORY (Resources),, AUTOSTA

TS(Yes..):

304bus12.Schedule(3bus 12, Wait),..COST(0.0,0.0,0.0),CATEGORY (Resources),, AUTOSTA

TS(Yes..):

304bus13,Schedule(3bus 13.Wait)...COST(0.0,0.0.0.0), CATEGORY (Resources),. AUTOSTA

TS(Yes..):

304busl4,Schedule(3bus 14, Wait),..COST(0.0,0.0,0.0),CATEGORY (Resources ), AUTOSTA

TS(Yes..):

304busl.Schedule(3busl,Wait),,

(Yes..):

304bus2.Schedule(3bus2, Wait)..,

(Yes..):

304bus3.Schedule(3bus3, Wait). .,

(Yes..):

304bus4.Schedule(3busd, Wait). .,

(Yes..):

304bus5.Schedule(3bus5, Wait)..,

(Yes..):

304bus6.Schedule(3bus6, Wait). .,

(Yes..):

304bus7.Schedule(3bus7,Wait)..,

(Yes..):

304bus8.Schedule(3bus8, Wait)..,

(Yes..):

.COST(0.0,0.0,0.0),CATEGORY(Resources), AUTOSTATS

COST(0.0.0.0.0.0).CATEGORY (Resources)..,AUTOSTATS

COST(0.0,0.0,0.0),CATEGORY(Resources), AUTOSTATS

COST(0.0,0.0,0.0),CATEGORY(Resources), AUTOSTATS

COST(0.0.0.0.0.0).CATEGORY (Resources)..,AUTOSTATS

COST(0.0,0.0,0.0),CATEGORY(Resources), AUTOSTATS

COST(0.0.0.0.0.0).CATEGORY (Resources)..,AUTOSTATS

COST(0.0.0.0.0.0).CATEGORY (Resources)..,AUTOSTATS

115



304bus9,Schedule(3bus9, Wait),,,COST(0.0,0.0,0.0), CATEGORY (Resources),,AUTOSTATS
(Yes,,);

STATIONS: s40011,,,s40011,AUTOSTATS(Yes,,):
s40012,,,s40012,AUTOSTATS(Yes,,):
s40013,,,s40013,AUTOSTATS(Yes,,):
s40014,,,s40014, AUTOSTATS(Yes,,):
s40015,,,s40015,AUTOSTATS(Yes,,):
s40016,,,s40016,AUTOSTATS(Yes,,):
s40018,,,s40018, AUTOSTATS(Yes,,):
s40019,,,s40019,AUTOSTATS(Yes,,):
$40022,,,s40022, AUTOSTATS(Yes,,):
$40025,,,s40025,AUTOSTATS(Yes,,):
enterstation,,,enterstation, AUTOSTATS(Yes,,):
s40101,,,s40101,AUTOSTATS(Yes,,):
$40102,,,s40102,AUTOSTATS(Yes,,):
s40103,,,s40103,AUTOSTATS(Yes,,):
s40104,,,s40104, AUTOSTATS(Yes,,):
$40105,,,s40105,AUTOSTATS(Yes,,):
s40106,,,s40106,AUTOSTATS(Yes,,):
s40035,,,s40035,AUTOSTATS(Yes,,):
$40036,,,s40036,AUTOSTATS(Yes,,):
s40037,,,s40037,AUTOSTATS(Yes,,):
s40038,,,s40038, AUTOSTATS(Yes,,):
s40121,,,s40121,AUTOSTATS(Yes,,):
$40009304,,,s40009304, AUTOSTATS(Yes,,):
$41200,,,s41200,AUTOSTATS(Yes,,):
$10030,,,s10030,AUTOSTATS(Yes,,):
$40070,,,s40070,AUTOSTATS(Yes,,):
s40071,,,s40071,AUTOSTATS(Yes,,):
s40077,,,s40077, AUTOSTATS(Yes,,):
s40079,,,s40079,AUTOSTATS(Yes,,):
s40737,,,s40737, AUTOSTATS(Yes,,):
s40738,,,s40738, AUTOSTATS(Yes,,):
$40739,,,s40739,AUTOSTATS(Yes,,):
$40080,,,s40080,AUTOSTATS(Yes,,):
$40086,,,s40086,AUTOSTATS(Yes,,):
s40742,,,s40742, AUTOSTATS(Yes,,):
$40088,,,s40088, AUTOSTATS(Yes,,):
s41335,,,s41335,AUTOSTATS(Yes,,):
s40010304,,,s40010304,AUTOSTATS(Yes,,);

SEQUENCES:
BR304,540121&s40088&540086&540070&s40080& 5412008540742 &s40738& 540038 &40
036&s40022&340018&540016&s40014&s40012&

s40010304&s40101&540103&s40105&s41335&5100308&540106&s40104&5401028540009

304&s40011&s400138&540015&s40019&s40025&
s40035&540037&s40737&s40739& 5400798540077 &s40071;
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TALLIES: NumQ40010304, DATABASE(.."User Specified","NumQ40010304"):
NumQ40080,.DATABASE(.."User Specified","NumQ40080"):
NumQ40086,.DATABASE(.."User Specified","NumQ40086"):
NumQ40742, DATABASE(.,"User Specified"."NumQ40742"):
NumQ40088, DATABASE(.,"User Specified"."NumQ40088"):
NumQ41335, DATABASE(.,"User Specified"."NumQ4 1335"):
Record Num Left Waiting 304, DATABASE(,"Expression", User

Specified"."Record Num Left Waiting 304"):

Record System Time 304, DATABASE(,"Interval","User Specified","Record System

Time 304™):

NumQ40011.. DATABASE(.,"User Specified"."NumQ40011"):
NumQ40012, DATABASE(.,"User Specified"."NumQ40012"):
NumQ40013..DATABASE(.."User Specified"."NumQ40013"):
NumQ40014,. DATABASE(.."User Specified"."NumQ40014"):
NumQ40015,.DATABASE(.."User Specified"."NumQ40015"):
NumQ40016..DATABASE(.."User Specified"."NumQ40016"):
NumQ40018..DATABASE(.."User Specified"."NumQ40018"):
NumQ40019,.DATABASE(.."User Specified"."NumQ40019"):
NumQ40009304, DATABASE(.,"User Specified","NumQ40009304"):
NumQ40022,.DATABASE(.."User Specified".,"NumQ40022"):
NumQ40025,.DATABASE(.."User Specified".,"NumQ40025"):
NumQ40101..DATABASE(.."User Specified"."NumQ40101"):
NumQ40102, DATABASE(.,"User Specified"."NumQ40102"):
NumQ40103.. DATABASE(.,"User Specified"."NumQ40103"):
NumQ40104, DATABASE(.,"User Specified"."NumQ40104™):
NumQ40105,. DATABASE(.,"User Specified"."NumQ40105"):
NumQ40106,. DATABASE(.,"User Specified"."NumQ40106™):
NumQ40035, DATABASE(.,"User Specified"."NumQ40035"):
NumQ40036,. DATABASE(.,"User Specified"."NumQ40036™):
NumQ40037,. DATABASE(.,"User Specified"."NumQ40037"):
NumQ40038.. DATABASE(.,"User Specified"."NumQ40038"):
NumQ40121..DATABASE(.."User Specified"."NumQ40121"):
NumQ41200,.DATABASE(.."User Specified"."NumQ41200"):
NumQ10030,.DATABASE(.."User Specified"."NumQ10030"):
mybustime304, DATABASE(."Interval"."User Specified"."mybustime304"):
NumQ40070..DATABASE(.."User Specified"."NumQ40070"):
NumQ40071..DATABASE(.."User Specified"."NumQ40071"):
NumQ40077..DATABASE(.."User Specified"."NumQ40077"):
NumQ40079,.DATABASE(.."User Specified"."NumQ40079"):
NumQ40737..DATABASE(.."User Specified"."NumQ40737"):
NumQ40738.. DATABASE(.,"User Specified"."NumQ40738"):
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COUNTERS: inenyolcu304... .DATABASE(,"Count","User Specified","inenyolcu304"):
otobus binen304... DATABASE(."Count","User Specified"."otobus_binen304"):
sefersayisi304... DATABASE(."Count","User Specified"."sefersayisi304");

TALLIES: NumQ40010304,.DATABASE(,."User Specified"."NumQ40010304"):
NumQ40080..DATABASE(.."User Specified".,"NumQ40080"):
NumQ40086..DATABASE(.."User Specified"."NumQ40086"):
NumQ40742, DATABASE(.,"User Specified"."NumQ40742"):
NumQ40088..DATABASE(,,"User Specified"."NumQ40088"):
NumQ41335, DATABASE(.,"User Specified"."NumQ41335"):
Record Num Left Waiting 304, DATABASE(,"Expression", User

Specified"."Record Num Left Waiting 304™):

Record System Time 304, . DATABASE(."Interval","User Specified","Record System

Time 304™):

NumQ40011.. DATABASE(.,"User Specified"."NumQ40011"):
NumQ40012, DATABASE(.,"User Specified"."NumQ40012"):
NumQ40013..DATABASE(.."User Specified"."NumQ40013"):
NumQ40014,. DATABASE(.."User Specified"."NumQ40014"):
NumQ40015,.DATABASE(.."User Specified"."NumQ40015"):
NumQ40016..DATABASE(.."User Specified"."NumQ40016"):
NumQ40018..DATABASE(.."User Specified"."NumQ40018"):
NumQ40019,.DATABASE(.."User Specified"."NumQ40019"):
NumQ40009304, DATABASE(.,"User Specified","NumQ40009304"):
NumQ40022, DATABASE(.,"User Specified"."NumQ40022"):
NumQ40025, DATABASE(,,"User Specified"."NumQ40025"):
NumQ40101..DATABASE(.,"User Specified"."NumQ40101"):
NumQ40102,.DATABASE(.."User Specified"."NumQ40102"):
NumQ40103..DATABASE(.."User Specified"."NumQ40103"):
NumQ40104,. DATABASE(.."User Specified"."NumQ40104"):
NumQ40105,.DATABASE(.."User Specified"."NumQ40105"):
NumQ40106..DATABASE(.."User Specified"."NumQ40106"):
NumQ40035,.DATABASE(.."User Specified","NumQ40035"):
NumQ40036..DATABASE(.."User Specified"."NumQ40036"):
NumQ40037..DATABASE(.."User Specified"."NumQ40037"):
NumQ40038..DATABASE(.."User Specified"."NumQ40038"):
NumQ40121. DATABASE(.,"User Specified"."NumQ40121"):
NumQ41200,.DATABASE(.,"User Specified"."NumQ41200™):
NumQ10030,.DATABASE(.,"User Specified"."NumQ10030™):
mybustime304, DATABASE(.,"Interval","User Specified"."mybustime304™):
NumQ40070,.DATABASE(,,"User Specified"."NumQ40070"):
NumQ40071.. DATABASE(.,"User Specified"."NumQ40071"):
NumQ40077..DATABASE(.,"User Specified"."NumQ40077"):
NumQ40079,. DATABASE(.,"User Specified"."NumQ40079"):
NumQ40737,. DATABASE(.,"User Specified"."NumQ40737"):
NumQ40738..DATABASE(.."User Specified"."NumQ40738"):
NumQ40739..DATABASE(.."User Specified","NumQ40739");
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REPLICATE,
10,,HoursToBaseTime(24),Yes,Yes,,,,24,Hours,No,No, DATETIME("Feb 11, 2022
01:01:03"),Yes,No;

EXPRESSIONS: 304gelis(7),DATATYPE(Native),10,8,9,9,8,13,13:

mesafe304(37,37),DATATYPE(Native),0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0
.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,2.53,2.37,0.0,0.0,0.0,0.0,
0.0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,2.04,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.23,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.72,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,1.17,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.47,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.36,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,1.91,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.79,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,2.66,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,
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0.0,0.0,0.0,0.0,0.0,2.07,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.08,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,1.17,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.30,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.47,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,2.11,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.80,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.30,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,1.34,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,12.47,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,
0.0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,13.64,
0.0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,1.96,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,
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0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.45,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.77,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,2.70,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.23,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,1.47,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,2.26,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.85,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,1.78,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.17,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,2.84,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,1.25,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.78,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,
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0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.78,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,1.94:

oelis40011(7),DATATYPE(Native),55,33,NORM(42.3, 65),NORM(35.6,
31.4),NORM(45.3, 23.5),44,110:

gelis40012(7),DATATYPE(Native),50,NORM(36.9, 19.2),UNIF(-0.001,
119),0.999 + EXPO(38.4),NORM(66.7, 48.3),59,95:

gelis40013(7),DATATYPE(Native),25,NORM(51, 24.9) NORM(68.5,
33.7),NORM(75, 30.1),45,58,92:

gelis40014(7),DATATYPE(Native),23,NORM(31.2, 27.7),11 +
EXPO(42.1),7 + EXPO(43.7),UNIF(0.999, 163),42,100:

gelis40015(7),DATATYPE(Native),50,43, TRIA(15, 35, 215), TRIA(1.5, 12,
102),NORM(31.5, 28.9),57,102:

gelis40016(7),DATATYPE(Native), 15, TRIA(S, 26, 60),UNIF(0,
50),35,43,42,113:

gelis40018(7),DATATYPE(Native),28, TRIA(0, 31.7, 52), NORM(16.4,
13),NORM(52.8, 50.1),35,49,120:

gelis40019(7), DATATYPE(Native),55,35,NORM(25.2, 40.2), WEIB(34.8,
0.499),UNIF(27, 47),59,120:

0elis40022(7),DATATYPE(Native),25,13, TRIA(S, 25.6,
54),EXPO(29.2),UNIF(11, 46),48,112:

gelis40025(7),DATATYPE(Native),50,25,NORM(33.1, 33.6),6 +
EXPO(29),3 + EXPO(107),54,120:

0elis40101(7),DATATYPE(Native),22,10.46,GAMM(78.1, 0.457), TRIA(O,
5.46, 47),NORM(19.4, 7.1),37.2,55:

oelis40102(7),DATATYPE(Native),57,35,52, WEIB(11.9, 0.483),UNIF(20,
39),53,120:

0elis40103(7),DATATYPE(Native),43,UNIF(36, 75),UNIF(36,
68),UNIF(14, 87),UNIF(27, 65),54,120:

oelis40104(7),DATATYPE(Native),60,36, NORM(44.9, 53.7),UNIF(S,
108),NORM(55.6, 18.3),45,100:

0elis40105(7),DATATYPE(Native),28,UNIF(18, 38), NORM(28,
8.63), TRIA(16, 25.1, 72),45,42,30:

0elis40106(7),DATATYPE(Native),54,NORM(4.48,
7.12),EXPO(18.4),UNIF(0, 25),EXPO(13.9),58,95:

0elis40035(7),DATATYPE(Native),60,56,44,55,23,42,115:

0¢lis40036(7),DATATYPE(Native),55,UNIF(13.5, 56.5),UNIF(10,
182),NORM(25.7, 9.03),5 + EXPO(45.2),58,120:

0elis40037(7),DATATYPE(Native),55, WEIB(28.8, 0.408),56,NORM(38.6,
30.4),TRIA(2, 14, 132),59,120:

0elis40038(7),DATATYPE(Native),UNIF(5, 60),35,UNIF(5,
80),WEIB(7.41, 0.333),NORM(31.2, 22.8),56,110:

2elis40009304(7),DATATYPE(Native),23,32,EXPO(18.6),LOGN(31.9,
60),EXPO(14.1),UNIF(23, 39),52:

oelis40121(7),DATATYPE(Native),22,18.15,ERLA(37, 1),NORM(51.1,
22.5),WEIB(7.22, 0.541),35,120:
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gelis41200(7),DATATYPE(Native),38,22,51,UNIF(19, 77),41,44,120:

gelis10030(7),DATATYPE(Native),19.5 + EXPO(6.1),NORM(15.2,
18.9),NORM(12.1, 16),NORM(7.43, 8.6),EXPO(5.66),

LOGN(24.2, 55),LOGN(14.6, 69):

gelis40070(7),DATATYPE(Native),UNIF(24, 50),UNIF(14, 49),UNIF(14,
69),UNIF(42, 74),43,UNIF(22, 62),53:

gelis40071(7),DATATYPE(Native),54,43,58,57,39,35,110:

gelis40077(7),DATATYPE(Native),57,30,75,24,33,52,120:

gelis40079(7),DATATYPE(Native),53,UNIF(0, 2.27),57,105,54,42,120:

gelis40737(7),DATATYPE(Native),23,33,54,UNIF(0, 49),37,53,120:

gelis40738(7),DATATYPE(Native),50,37,UNIF(56, 88), WEIB(20.1,
0.432),34,110,120:

gelis40739(7),DATATYPE(Native),55,NORM(53.7, 69),NORM(33 4,
90),NORM(45.6, 13.4),TRIA(22, 24.9, 65),110,120:

gelis40080(7),DATATYPE(Native),60,53, NORM(0.761, 1.04), TRIA(2,
37.6, 80),TRIA(S8, 13.4, 62),55,120:

gelis40086(7),DATATYPE(Native),60,56,46,NORM(25.5,
55.1),44,102,120:

gelis40742(7),DATATYPE(Native), NORM(5.39, 7.55),LOGN(29.3,
70),NORM(42.2, 10.1), TRIA(3, 27.6, 65),EXPO(28.5),53,

120:

gelis40088(7),DATATYPE(Native),54,38, TRIA(20, 27.5, 95),UNIF(90,
182), TRIA(18, 27.1, 109),34.86,55.25:

gelis40010304(7),DATATYPE(Native),50,55,NORM(53.7,
63.6),WEIB(10.5, 0.45),NORM(74.8, 38.9),120,120:

gelis41335(7),DATATYPE(Native),UNIF(36, 52),37, UNIF(26,
62),76,51,104,120;

TRACE, 0.0;

ENTITIES:
Stop40454Passengers,Picture. Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):

Stop40077Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40038Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40086Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40105Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40071Passengers.Picture. Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40011Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40739Passengers.Picture. Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40014Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):

Stop40035Passengers.Picture. Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
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Stop10030Passengers.Picture.Report,0.0,0.0,0.0,0.0,0.0.0.0,AUTOSTATS(Yes..):

Stop40010304Passengers.Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes.,)

Stop40742Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop41335Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40080Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40102Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop40019Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40025Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40088Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40738Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40013Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40016Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop40037Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40079Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40022Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop40101Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop40104Passengers.Picture.Report,0.0,0.0,0.0,0.0,0.0.0.0,AUTOSTATS(Yes..):

Stop40070Passengers.Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
zamandilimii,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):

Stop40015Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40036Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop41200Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop40018Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop40103Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0.0.0, AUTOSTATS(Yes..):

Stop40106Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
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Stop40737Passengers.Picture.Report,0.0,0.0,0.0,0.0,0.0.0.0,AUTOSTATS(Yes..):

Stop40012Passengers.Picture.Report,0.0,0.0,0.0,0.0,0.0.0.0,AUTOSTATS(Yes..):
Stop40009
304Passengers.Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):

Stop40121Passengers.Picture.Report,0.0,0.0,0.0,0.0,0.0.0.0,AUTOSTATS(Yes..):
Bus304 Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):

SETS:
BusStopQSet304,Stop40121Waiting.Queue,Stop40088Waiting.Queue,Stop40086Wa
iting.Queue,Stop40070Waiting.Queue,

Stop40080Waiting.Queue,Stop41200Waiting.Queue,Stop40742Waiting.Queue,Stop
40738Waiting.Queue,

Stop40038Waiting.Queue,Stop40036Waiting.Queue,Stop40022Waiting. Queue,Stop
40018Waiting.Queue,

Stop40016Waiting.Queue,Stop40014Waiting.Queue,Stop40012Waiting.Queue,Stop
40010304Waiting.Queue,

Stop40101Waiting.Queue,Stop40103Waiting.Queue,Stop40105Waiting.Queue,Stop
41335Waiting.Queue,

Stop10030Waiting.Queue,Stop40106Waiting.Queue,Stop40104Waiting.Queue,Stop
40102Waiting.Queue,

Stop40009304Waiting.Queue,Stop4001 1 Waiting. Queue,Stop40013Waiting.Queue,S
top40015Waiting.Queue,

Stop40019Waiting.Queue,Stop40025Waiting.Queue,Stop40035Waiting.Queue,Stop
40037Waiting.Queue,

Stop40737Waiting.Queue,Stop40739Waiting.Queue,Stop40079Waiting.Queue,Stop
40077Waiting.Queue,

Stop40071Waiting.Queue:
304busSet,304bus1,304bus2,304bus3,304bus4,304bus5,304bus6,304bus7,304bus8,3
04bus9,304bus10,304bus11,304bus12,

304bus13,304bus14:

NumlLeftTallySet304,NumQ40121,NumQ40088,NumQ40086,NumQ40070,NumQ4
0080,NumQ41200,NumQ40742,NumQ40738,NumQ40038,

NumQ40036,NumQ40022,NumQ40018,NumQ40016,NumQ40014,NumQ40012,Nu
mQ40010304,NumQ40101,NumQ40103,NumQ40105,NumQ41335,

NumQ10030,NumQ40106,NumQ40104,NumQ40102,NumQ40009304,NumQ4001 1
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NumQ40013. NumQ4001 5 NumQ40019 NumQ40025, NumQ40035,
NumQ40037 NumQ40737 NumQ40739 NumQ40079 NumQ40077 NumQ40071:

304stations.s40121,540088,s40086,540070,540080.541200,540742,540738,540038,s4
0036,540022,s40018,540016,540014,

s40012,s40010304,s40101,540103,540105,541335,510030,540106,s40104,540102,s4
0009304,540011,540013,540015,s40019,
s40025,540035,s40037,s40737,s40739,540079,s40077,540071;

ACTIVITYAREAS: s40011,0,,AUTOSTATS(Yes.,):
s40012.0,, AUTOSTATS(Yes.,):
s40013.0,, AUTOSTATS(Yes..):
s40014.0,, AUTOSTATS(Yes.,):
s40015.0,, AUTOSTATS(Yes..):
540016.0,,AUTOSTATS(Yes.,):
s40018.0,, AUTOSTATS(Yes..):
s40019.0,, AUTOSTATS(Yes.,):
$40022.0,, AUTOSTATS(Yes..):
s40025.0,, AUTOSTATS(Yes.,):

enterstation,0,,AUTOSTATS(Yes..):
540101,0,,AUTOSTATS(Yes,.):

s40102.,0,,AUTOSTATS(Yes..):
s40103.0,, AUTOSTATS(Yes..):
s40104,0,, AUTOSTATS(Yes..):
s40105.0,, AUTOSTATS(Yes..):
s40106.0,,AUTOSTATS(Yes..):
s40035.0,, AUTOSTATS(Yes..):
540036.0,,AUTOSTATS(Yes..):
s40037,0,, AUTOSTATS(Yes..):
s40038.0,,AUTOSTATS(Yes.,):
s40121.0,, AUTOSTATS(Yes..):
s40009304.,0,,AUTOSTATS(Yes.,):
s41200,0,,AUTOSTATS(Yes..):
$10030.0,, AUTOSTATS(Yes..):
s40070.,0,,AUTOSTATS(Yes.,):
s40071,0,, AUTOSTATS(Yes..):
s40077.,0,,AUTOSTATS(Yes..):
$40079.0,, AUTOSTATS(Yes..):
s40737.0,, AUTOSTATS(Yes..):
s40738.0,, AUTOSTATS(Yes..):
s40739.0,, AUTOSTATS(Yes..):
s40080.,0,, AUTOSTATS(Yes..):
s40086.0,,AUTOSTATS(Yes.,):
s40742.0,, AUTOSTATS(Yes..):
s40088.0,,AUTOSTATS(Yes..):
$41335.0,, AUTOSTATS(Yes..):
s40010304,0,,AUTOSTATS(Yes.,);
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EK 5. 72 Numarah Hat Simiilasyon Model Raporu

PROJECT, "Unnamed Project","Rockwell
Automation",,.No.Yes.Yes. Yes. No.No.No.No.No.No;

ATTRIBUTES: myArmriveTime, DATATYPE(Real):
mydrivetime72,DATATYPE(Real):
tip.DATATYPE(Real).0:
mybustime, DATATYPE(Real):
bus index, DATATYPE(Real):
72busstation DATATYPE(Real);

SCHEDULES:
bus 1, TYPE(Capacity), FORMAT(Duration), FACTOR(1.0),UNITS(Minutes), DATA(
1,1080):

bus2, TYPE(Capacity)., FORMAT(Duration), FACTOR(1.0),UNITS(Minutes), DATA(
0,11).DATA(1,1069):

bus3, TYPE(Capacity), FORMAT(Duration), FACTOR(1.0),UNITS(Minutes), DATA(
0,22).DATA(1,1058):

bus4, TYPE(Capacity)., FORMAT(Duration), FACTOR(1.0),UNITS(Minutes),DATA(
0,33),.DATA(1,1047):

bus5. TYPE(Capacity), FORMAT(Duration), FACTOR(1.0),UNITS(Minutes), DATA(
0,44),.DATA(1,1036):

bus6, TYPE(Capacity), FORMAT(Duration), FACTOR(1.0),UNITS(Minutes), DATA(
0,55).DATA(1,11),.DATA(1,774):

bus7, TYPE(Capacity), FORMAT(Duration), FACTOR(1.0),UNITS(Minutes), DATA(
0,70),DATA(1,110),DATA(0,255).DATA(1,165),
DATA(1,240),DATA(0,240):

bus8, TYPE(Capacity), FORMAT(Duration), FACTOR(1.0),UNITS(Minutes), DATA(
0,80),.DATA(1,100),DATA(0,435).DATA(1,225),
DATA(0,240):

bus9, TYPE(Capacity), FORMAT(Duration), FACTOR(1.0),UNITS(Minutes), DATA(
0,90),DATA(1,90).DATA(0,900):

VARIABLES: control, CLEAR(System),CATEGORY("User Specified-User
Specified").DATATYPE(Real):
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Create Bus Stop 15532
Passengers.NumberOut,CLEA R(Statistics). CATEGORY ("Exclude"):
DDD.CLEAR(System).CATEGORY ("User Specified-User
Specified").DATATYPE(Real):
Create Bus Stop 41086
Passengers. NumberOut,CLEA R(Statistics). CATEGORY ("Exclude™):
Create Bus Stop 40001
Passengers.NumberOut,CLEA R(Statistics). CATEGORY ("Exclude"):
Create Bus Stop 40454
Passengers.NumberOut,CLEAR(Statistics). CATEGORY ("Exclude"):
Create Bus Driver72 NumberOut, CLEAR(Statistics), CATEGORY ("Exclude™):
Create Bus Stop 40411
Passengers. NumberOut,CLEA R(Statistics). CATEGORY ("Exclude™):
inmesurel(3).CLEAR(System), CATEGORY ("User Specified-User
Specified").DATATYPE(Real).25.6.13.5.15.7:
inmesure2(3).CLEAR(System).CATEGORY ("User Specified-User
Specified").DATATYPE(Real).3.58.2.16.2.10:
Create Bus Stop 12070
Passengers.NumberOut,CLEA R(Statistics). CATEGORY ("Exclude"):
Create Bus Stop 12066
Passengers. NumberOut,CLEA R(Statistics). CATEGORY ("Exclude™):
Create Bus Stop 40497
Passengers. NumberOut,CLEA R(Statistics). CATEGORY ("Exclude™):

Create Bus Stop 40410
Passengers. NumberOut,CLEA R(Statistics), CATEGORY ("Exclude"):

Create Bus Stop 12065
Passengers. NumberOut,CLEA R(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 40496
Passengers NumberOut,CLEA R(Statistics). CATEGORY ("Exclude"):
Create Bus Stop 40423
Passengers NumberOut,CLEA R(Statistics). CATEGORY ("Exclude"):
Create Bus Stop 40419
Passengers. NumberOut,CLEA R(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 10231
Passengers. NumberOut,CLEA R(Statistics), CATEGORY ("Exclude"):
Leave System 72 NumberOut,CLEAR(Statistics).CATEGORY ("Exclude™):
aaa, CLEAR(System).CATEGORY ("User Specified-User
Specified").DATATYPE(Real):
Create Bus Stop 40422
Passengers. NumberOut,CLEAR(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 40418
Passengers. NumberOut,CLEA R(Statistics), CATEGORY ("Exclude"):
yurumesurel(3),CLEAR(System).CATEGORY("User Specified-User
Specified").DATATYPE(Real).30.7.6.78.15.7:
Create Bus Stop 40010 72
Passengers NumberOut,CLEA R(Statistics). CATEGORY ("Exclude"):
yurumesure2(3),CLEAR(System),CATEGORY("User Specified-User
Specified").DATATYPE(Real).4.94.1.81.2.98:
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Create Bus Stop 12064
Passengers.NumberOut, CLEAR(Statistics), CATEGORY ("Exclude™):
gelis(7).CLEAR(System),CATEGORY ("User Specified-User
Specified"),DATATYPE(Real),1,2.4.3.4.2,0:
Create Bus Stop 40495
Passengers.NumberOut,CLEA R(Statistics), CATEGORY ("Exclude"):
binmesurel(3).CLEAR(System).CATEGORY ("User Specified-User
Specified").DATATYPE(Real).20.8.7.10.1:
binmesure2(3).CLEAR(System).CATEGORY ("User Specified-User
Specified").DATATYPE(Real).3.07,2.53.1.81:
Create Bus Stop 40421
Passengers.NumberOut,CLEA R(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 40417
Passengers.NumberOut, CLEA R(Statistics), CATEGORY ("Exclude™):
Create Bus Stop 40420
Passengers.NumberOut, CLEA R(Statistics), CATEGORY ("Exclude™):
Create Bus Stop 40416
Passengers.NumberOut,CLEA R(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 40494
Passengers.NumberOut,CLEA R(Statistics), CATEGORY ("Exclude"):
PassNumInBus72.CLEAR(System),CATEGORY ("User Specified-User
Specified").DATATYPE(Real):
bbb.CLEAR(System).CATEGORY ("User Specified-User
Specified"),DATATYPE(Real).1:
Check for Last Station 72 NumberOut
True CLEAR(Stafistics). CATEGORY ("Exclude™):
Create Bus Stop 40493
Passengers NumberOut,CLEA R(Statistics). CATEGORY ("Exclude"):
Create Bus Stop 12058
Passengers. NumberOut,CLEA R(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 10119
Passengers. NumberOut,CLEA R(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 12057
Passengers NumberOut,CLEA R(Statistics). CATEGORY ("Exclude"):
dilim.CLEAR(System), CATEGORY ("User Specified-User
Specified").DATATYPE(Real).1:
Create Bus Stop 40458
Passengers. NumberOut,CLEA R(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 41089
Passengers. NumberOut,CLEA R(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 40415
Passengers NumberOut,CLEA R(Statistics). CATEGORY ("Exclude"):
Create Bus Stop 40004
Passengers. NumberOut,CLEA R(Statistics), CATEGORY ("Exclude"):
control2,CLEAR(System),CATEGORY("User Specified-User
Specified").DATATYPE(Real):
vNumOnBus, CLEAR(System).CATEGORY ("User Specified-User
Specified").DATATYPE(Real):
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Create Bus Stop 40414

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude™):
Dispose 3. NumberOut.CLEAR(Statistics), CATEGORY ("Exclude"):
Check for Last Station 72.NumberOut

False CLEAR(Statistics), CATEGORY ("Exclude™):
Create Bus Stop 12069

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude"):
CCC.CLEAR(System).CATEGORY ("User Specified-User

Specified").DATATYPE(Real):
Create Bus Stop 40487

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 10240

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude™):
Create Bus Stop 40457

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude™):
Create Bus Stop 41088

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude™):
Create Bus Stop 10235

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude™):
Create Bus Stop 40009 72

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude"):
yoleu_tip.CLEAR(System).CATEGORY ("User Specified-User

Specified").DATATYPE(Real):
Create Zaman Dilimi NumberOut.CLEAR(Statistics).CATEGORY ("Exclude"):
Create Bus Stop 40413

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude™):
Create Bus Stop 40002

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 12068

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 40412

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 40486

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude"):
Create Bus Stop 12071

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude™):
Create Bus Stop 41087

Passengers NumberOut, CLEAR(Statistics), CATEGORY ("Exclude™):
Create Bus Stop 40498

Passengers NumberOut, CLEAR(Statistics). CATEGORY ("Exclude™);

QUEUES: Stop40497Waiting. Queue . FIFO,, AUTOSTATS(Yes..):
Stop40411Waiting.Queue . FIFO,, AUTOSTATS(Yes..):
Stop40457Waiting.Queue . FIFO,, AUTOSTATS(Yes..):
Stop40418Waiting.Queue . FIFO,, AUTOSTATS(Yes..):
Stop40422Waiting.Queue . FIFO,, AUTOSTATS(Yes..):
Stop40496Waiting.Queue . FIFO,, AUTOSTATS(Yes..):
Stop12069Waiting.Queue . FIFO,, AUTOSTATS(Yes..):
Stopl0240Waiting.Queue FIFO, AUTOSTATS(Yes..):
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Stopl12058Waiting.Queue.FIFO,

Stop40410Waiting.Queue.FIFO

Stop40495Waiting.Queue.FIFO,
Stop40417Waiting.Queue.FIFO,

Stopl12057Waiting.Queue.FIFO

Stop40004Waiting.Queue.FIFO,
Stopl10235Waiting.Queue.FIFO,

LAUTOSTATS(Yes..):
AUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
AUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):

Seize 1.Queue.FIFO. AUTOSTATS(Yes..):

Stop40416Waiting.Queue FIFO,
Stop40421Waiting.Queue FIFO,

Stopl2068Waiting.Queue FIFO

Stop40494Waiting.Queue FIFO,
Stop40415Waiting.Queue FIFO,

Stop40420Waiting.Queue FIFO

Stop40493Waiting.Queue FIFO,
Stop40454Waiting.Queue FIFO,

Stop41089Waiting.Queue FIFO

Stop12071Waiting.Queue FIFO,
Stop40002Waiting.Queue FIFO,
Stop40414Waiting.Queue.FIFO,
Stop4001072Waiting.Queue .FIFO,, AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):
AUTOSTATS(Yes..):

Stop40001Waiting.Queue.FIFO

Stopl12066Waiting.Queue.FIFO,
Stopl15532Waiting. Queue,FIFO,

Stop4048 7Waiting .Queue.FIFO

Stop41088 Waiting.Queue FIFO,
Stopl12070Waiting.Queue,FIFO,

Stop41087Waiting.Queue.FIFO

Stop40413Waiting. Queue.FIFO,
Stop40498 Waiting.Queue FIFO,

Stopl0231Waiting.Queue FIFO

Stopl2065Waiting.Queue FIFO,
Stop40412Waiting.Queune FIFO,

Stop40458 Waiting.Queue FIFO

Stop40419Waiting.Queune FIFO,
Stop40486Waiting.Queune FIFO,

Stopl0119Waiting . Queue FIFO

Stopl2064 Waiting.Queue FIFO,
Stop40423Waiting.Queue FIFO,

LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
AUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
AUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
AUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):
LAUTOSTATS(Yes..):

Stop4000972Waiting.Queue.FIFO.. AUTOSTATS(Yes..):
Stop41086Waiting.Queue FIFO,, AUTOSTATS(Yes..);

RESOURCES:
72bus1,Schedule(bus1,Wait).,,COST(0.0,0.0,0.0),CATEGORY(Resources), AUTOS
TATS(Yes..):

72bus2.Schedule(bus2,Wait).,,COST(0.0,0.0,0.0),CATEGORY(Resources), AUTOS
TATS(Yes..):

72bus3,Schedule(bus3, Wait).,,COST(0.0,0.0,0.0),CATEGORY(Resources), AUTOS
TATS(Yes..):

131



72bus4,Schedule(bus4,Wait),,.COST(0.0,0.0,0.0),CATEGORY(Resources), AUTOS
TATS(Yes..):

72bus5,.Schedule(bus5, Wait),,,COST(0.0,0.0,0.0),CATEGORY(Resources), AUTOS
TATS(Yes..):

72bus6,Schedule(bus6, Wait),,.,COST(0.0,0.0,0.0),CATEGORY(Resources), AUTOS
TATS(Yes..):

72bus7.Schedule(bus7,Wait).,,COST(0.0,0.0,0.0),CATEGORY(Resources), AUTOS
TATS(Yes..):

72bus8,Schedule(bus8, Wait),,.COST(0.0,0.0,0.0),CATEGORY(Resources), AUTOS
TATS(Yes..):

72bus9.Schedule(bus9,Wait).,,COST(0.0,0.0,0.0),CATEGORY(Resources), AUTOS
TATS(Yes..):

STATIONS:  s40001,.,s40001 AUTOSTATS(Yes,.):
s40002..,s40002,AUTOSTATS(Yes..):
540004,,,540004, AUTOSTATS(Yes..):
s40454,,,5s40454 AUTOSTATS(Yes..):
540457,,,540457 AUTOSTATS(Yes.,):
s40458..,s40458 AUTOSTATS(Yes..):
enterstation,,.enterstation, AUTOSTATS(Yes..):
s4001072...s4001072,AUTOSTATS(Yes..):
540486,,,540486,AUTOSTATS(Yes..):
s40487..,s40487, AUTOSTATS(Yes..):
540493, 540493 AUTOSTATS(Yes..):
s40494,,,5s40494 AUTOSTATS(Yes..):
540495, 540495 AUTOSTATS(Yes..):
s40496..,s40496, AUTOSTATS(Yes..):
540497540497 AUTOSTATS(Yes..):
s40498..,s40498 AUTOSTATS(Yes..):
515532515532, AUTOSTATS(Yes..):
s10119..,s10119,AUTOSTATS(Yes..):
541086,,,541086,AUTOSTATS(Yes..):
s41087..,s41087, AUTOSTATS(Yes..):
541088,,,541088, AUTOSTATS(Yes..):
s41089..,s41089, AUTOSTATS(Yes..):
512057,,.,s12057, AUTOSTATS(Yes..):
s12058..,s12058, AUTOSTATS(Yes..):
512064,,,512064, AUTOSTATS(Yes..):
s12065..,s12065, AUTOSTATS(Yes..):
512066,,,512066,AUTOSTATS(Yes..):
s12068..,s12068, AUTOSTATS(Yes..):
512069.,,.s12069,AUTOSTATS(Yes..):
§12070..,,s12070,AUTOSTATS(Yes..):
512071,,,s12071,AUTOSTATS(Yes..):
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s10231,,,s10231,AUTOSTATS(Yes,,):
s10235,,,510235,AUTOSTATS(Yes,,):
s40410,,,s40410,AUTOSTATS(Yes,,):
s40411,,,s40411,AUTOSTATS(Yes,,):
s40412,,,s40412, AUTOSTATS(Yes,,):
s40413,,,s40413,AUTOSTATS(Yes,,):
s40414,,,s40414, AUTOSTATS(Yes,,):
s40415,,,s40415,AUTOSTATS(Yes,,):
s4000972,,,s4000972,AUTOSTATS(Yes,,):
s40416,,,s40416,AUTOSTATS(Yes,,):
s40417,,,s40417,AUTOSTATS(Yes,,):
s40418,,,s40418, AUTOSTATS(Yes,,):
s40419,,,s40419,AUTOSTATS(Yes,,):
s10240,,,s10240,AUTOSTATS(Yes,,):
s40420,,,s40420,AUTOSTATS(Yes,,):
s40421,,,s40421, AUTOSTATS(Yes,,):
s40422,,,s40422, AUTOSTATS(Yes,,):
s40423,,,s40423, AUTOSTATS(Yes,,);

SEQUENCES:
BR72,540454& s40458&s40486&s40494& s40496&s40498 & s41088& s41086&s404
22&s40420&s40418&s40416&s40414&s40412&s40410&

s4001072&s40004&s40002&s12070&512068& 512064 &s12066& 512058 &s10240&
s15532&s10119&s10231&510235&512057&s12065&s12069&

$12071&s40001&s4000972&s40411&s40413&s40415&s40417&s40419&s40421&
$40423&s41087&s41089& 540497 & s40495& s40493&s40487 &
s40457;

COUNTERS: sefersayisi.,..DATABASE(,"Count","User Specified","sefersayisi"):
inenyoleu,,,.DATABASE(,"Count","User Specified","inenyolcu"):
otobus_binen..,,DATABASE(."Count","User Specified","otobus_binen"):

TALLIES: mybustime72,.DATABASE(,"Interval","User

Specified","mybustime72"):
NumQ41086..DATABASE(,,"User Specified","NumQ41086"):
NumQ41087,.DATABASE(.."User Specified","NumQ41087"):
NumQ41088,.DATABASE(,."User Specified","NumQ41088"):
NumQ41089,.DATABASE(,."User Specified","NumQ41089"):
NumQ12057,.DATABASE(,."User Specified","NumQ12057"):
NumQ12058, . DATABASE(,."User Specified","NumQ12058"):
NumQ12064,.DATABASE(,."User Specified","NumQ12064"):
NumQ12065, . DATABASE(,."User Specified","NumQ12065"):
NumQ12066..DATABASE(,."User Specified","NumQ12066"):
NumQ12068,.DATABASE(,."User Specified","NumQ12068"):
NumQ12069..DATABASE(,."User Specified","NumQ12069"):
NumQ12070,.DATABASE(,."User Specified","NumQ12070"):
NumQ12071..DATABASE(,."User Specified","NumQ12071"):
NumQ10231..DATABASE(,."User Specified","NumQ10231"):
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NumQ10235,.DATABASE(,,"User Specified","NumQ10235"):
NumQ40410,.DATABASE(,."User Specified","NumQ40410"):
NumQ40411,.DATABASE(,,"User Specified","NumQ40411"):
NumQ40412, DATABASE(,."User Specified","NumQ40412"):
NumQ40413, . DATABASE(,."User Specified","NumQ40413"):
NumQ40414, DATABASE(,."User Specified","NumQ40414"):
NumQ40415,.DATABASE(,."User Specified","NumQ40415"):
NumQ40416,.DATABASE(,."User Specified","NumQ40416"):
NumQ40417,.DATABASE(,."User Specified","NumQ40417"):
NumQ40418, . DATABASE(,."User Specified","NumQ40418"):
NumQ40419,.DATABASE(,,"User Specified","NumQ40419"):
NumQ10240,.DATABASE(,."User Specified","NumQ10240"):
NumQ40420,.DATABASE(,,"User Specified","NumQ40420"):
NumQ40421,.DATABASE(,."User Specified","NumQ40421"):
NumQ40422, DATABASE(,."User Specified","NumQ40422"):
NumQ40423, DATABASE(,."User Specified","NumQ40423"):
NumQ40001,.DATABASE(,,"User Specified","NumQ40001"):
NumQ40002,.DATABASE(,."User Specified","NumQ40002"):
NumQ40004,.DATABASE(,."User Specified","NumQ40004"):
NumQ40454, DATABASE(,."User Specified","NumQ40454"):
NumQ40457, .DATABASE(,."User Specified","NumQ40457"):
NumQ40458, . DATABASE(,."User Specified","NumQ40458"):
NumQ4000972,.DATABASE(.."User Specified"."NumQ4000972"):
NumQ40486,.DATABASE(,."User Specified","NumQ40486"):
NumQ40487,.DATABASE(,,"User Specified","NumQ40487"):
NumQ40493, DATABASE(,."User Specified","NumQ40493"):
NumQ40494, DATABASE(,."User Specified","NumQ40494"):
NumQ40495, DATABASE(,."User Specified","NumQ40495"):
NumQ40496,.DATABASE(,."User Specified","NumQ40496"):
NumQ40497, . DATABASE(,."User Specified","NumQ40497"):
NumQ40498, . DATABASE(,."User Specified","NumQ40498"):
NumQ15532, . DATABASE(,."User Specified","NumQ15532"):
Record System Time 72,.DATABASE(,"Interval","User Specified","Record
System Time 72"):

NumQ4001072,.DATABASE(.,"User Specified","NumQ4001072"):
NumQ10119..DATABASE(,."User Specified","NumQ10119");

REPLICATE,
2,,HoursToBaseTime(24),Yes,Yes,,,,24,Hours,No,No, DATETIME("Feb 11, 2022
01:01:03"),Yes,No;

EXPRESSIONS: gelis40001(7),DATATYPE(Native),60,120,NORM(9.22,
12.8),160,EXPO(50.9),100,120:
0elis40002(7),DATATYPE(Native),60,60,NORM(92.5,
47.1),180,UNIF(0.5, 85.5),NORM(305, 232),120:
gelis4000972(7),DATATYPE(Native),60,NORM(18.1, 23),WEIB(11.4,
0.534),UNIF(0, 30),EXPO(14.4),NORM(23.2, 19.2),
UNIF(32, 108):
0elis40004(7),DATATYPE(Native),60,NORM(28.1, 24.3), GAMM(74.6,
0.382),GAMM(25.9, 0.409),ERLA(27.4, 1),120,120:
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oelis40454(7),DATATYPE(Native),60,60,NORM(69.8, 52.3),UNIF(76,
119),GAMM(39.1, 0.435),UNIF(106, 120),120:
gelis40457(7),DATATYPE(Native),60,NORM(8.11,
9.65),EXPO(6.64),GAMM(3.27, 0.791),LOGN(7.87, 77), TRIA(3, 5.03, 294),
UNIF(3, 87):
gelis40458(7),DATATYPE(Native),40, NORM(30.2, 23.1),LOGN(72.5,
476),EXPO(14.1),UNIF(16, 152),108,56:
72gelis(7),DATATYPE(Native),11,10,15,15,15,18,18:
gelis40486(7),DATATYPE(Native),25,UNIF(0, 62), TRIA(O, 86.7,
93),133,100,154,120:
gelis40487(7),DATATYPE(Native),60,120,240,90,240,120,120:
gelis40493(7),DATATYPE(Native),60,120,50,180,240,120,120:
oelis40494(7),DATATYPE(Native),60,UNIF(20,
74),EXPO(35.5),86,TRIA(2, 50.5, 584),120,120:
gelis40495(7),DATATYPE(Native),60,60,60,100,240,120,120:
gelis40496(7),DATATYPE(Native),50,UNIF(25, 60),UNIF(41,
195),NORM(49.2, 34.7),240,120,120:
gelis40497(7),DATATYPE(Native),60,120,NORM(18, 38),50,240,120,120:
oelis40498(7),DATATYPE(Native),60,UNIF(0.5, 59.5),NORM(68.2,
68.1),180,240,120,120:
gelis4001072(7),DATATYPE(Native),60,NORM(33.6, 19.1),NORM(55.5,
39.5),NORM(34.9, 32), TRIA(12, 26.3, 155),60,60:
gelis15532(7),DATATYPE(Native),60,NORM(7.85, 5.53),LOGN(16.1,
99.4),UNIF(0, 44),EXPO(20.6),TRIA(13, 19.3, 76),
NORM(45.2, 40.1):
gelis10119(7),DATATYPE(Native),60,NORM(11.1,
11.1),EXPO(22),EXPO(9.84),EXPO(39.7),WEIB(1.71, 0.311),120:
gelis41086(7),DATATYPE(Native),60,50,239, TRIA(26, 31.3,
79),150,120,110:
gelis41087(7),DATATYPE(Native),50,120,180,170,240,120,120:
oelis41088(7),DATATYPE(Native),60,120, NORM(47.6,
43.8),180,240,120,120:
gelis41089(7),DATATYPE(Native),60,120,130,90,240,120,120:
gelis12057(7),DATATYPE(Native),60,NORM(73.8,
83.2),225,GAMM(33.9, 0.416), TRIA(18, 19.2, 155),120,120:
gelis12058(7),DATATYPE(Native),60,120,UNIF(0, 121),NORM(48.6,
19.4),NORM(64.4, 2.79),120,120:

mesafe72(48,48),DATATYPE(Native),0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,
0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.66,

0.68,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.82,0.
0,0.0,0.0,0.0,0.0,0.0,
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0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.79,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.36,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

1.21,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.39,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.27,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,2.13,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.73,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.17,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.25,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,
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0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.52,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.84,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.61,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.95,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,2.48,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

2.84,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,3.45,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.28,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.89,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

2.64,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,
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0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.43,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,3.70,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,3.32,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

5.83,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,3.98,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,2.31,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,2.48,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

3.63,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.98,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,
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0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.10,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,3.81,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

2.55,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,2.68,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.90,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.08,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

1.47,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.88,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.19,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,
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0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.92,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

2.02,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.73,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.36,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.84,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

1.43,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.70,0.
0,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.65:

oelis12064(7),DATATYPE(Native),60,UNIF(2.5, 77.5),NORM(73.7,
67.6),160,NORM(55.8, 58.2),120,120:

oelis12065(7),DATATYPE(Native),60,120,NORM(36.6, 37), TRIA(10,
26.8, 97),NORM(50.2, 47.2),120,120:

gelis12066(7),DATATYPE(Native),60,120,UNIF(15,
120),180,240,120,120:

gelis12068(7),DATATYPE(Native),60,UNIF(11, 30), NORM(58.9,
34.7),160,240,120,120:

0elis12069(7),DATATYPE(Native),60,GAMM(72.5, 0.335),UNIF(20,
125),UNIF(0, 59),UNIF(21, 241),120,110:

oelis12070(7),DATATYPE(Native),60,120,180,180,160,120,120:

gelis12071(7),DATATYPE(Native),60,120,240,120,NORM(1 12,
82.7),120,120:
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gelis10231(7),DATATYPE(Native),60,120,240,UNIF(5, 122),UNIF(92,
196),120,120:
oelis10235(7),DATATYPE(Native),60,NORM(S.9, 10),WEIB(S.11,
0.528),LOGN(43.8, 191),GAMM(21.7, 0.549),50,
TRIA(O, 11.7, 39):
gelis40410(7),DATATYPE(Native),60,120,200,180,120,120,120:
gelis40411(7),DATATYPE(Native),60,120,NORM(45.6, 43.4),UNIF(0.999,
156),EXPO(51.4),120,120:
gelis40412(7),DATATYPE(Native),60,60,NORM(12.3, 17.3),UNIF(92,
128),240,120,120:
gelis40413(7),DATATYPE(Native),60,60,240,180,200,120,120:
oelis40414(7),DATATYPE(Native),30,60,240, WEIB(18 4,
0.334),116,120,120:
gelis40415(7),DATATYPE(Native),60,60,60,180,161,100,120:
oelis40416(7),DATATYPE(Native),60,120,180,UNIF(14,
434),240,120,120:
gelis40417(7),DATATYPE(Native),60,100,NORM(86.2,
62.2),180,240,120,110:
oelis40418(7),DATATYPE(Native),60,WEIB(18.6, 0.321), TRIA(17, 23,
77),UNIF(11, 58),UNIF(33, 300),120,120:
gelis40419(7),DATATYPE(Native),60,60,230,180,240,120,120:
oelis10240(7),DATATYPE(Native),60,NORM(66, 37),NORM(52.5,
51.2),NORM(36.9, 32.2),156,120,120:
0elis40420(7),DATATYPE(Native),60,UNIF(0.5, 93.5),UNIF(14,
201),90,UNIF(30, 181),73,120:
oelis40421(7),DATATYPE(Native),60,120,150,180,240,120,120:
oelis40422(7),DATATYPE(Native),40,UNIF(0, 39), TRIA(0, 27.4,
94),EXPO(14.6),EXPO(23),UNIF(0, 47),120:
oelis40423(7),DATATYPE(Native),60,120, NORM(69.8, 52.3), WEIB(21.8,
0.605),EXPO(22.4),107,108;

TRACE, 0.0;

ENTITIES:
Stop40493Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):

Stop40412Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40454Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop15532Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40496Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40415Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40421Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):

Stop12068Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
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Stopl2065Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40002Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop12071Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop41088Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40486Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40411Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0.0.0,AUTOSTATS(Yes..):
Stop40495Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop40414Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40498Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0.0.0,AUTOSTATS(Yes..):
Stop40417Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40420Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40423Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop12058Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):

Stop40001Passengers.Picture.Report.,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):

Stop12064Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):

Stop40004Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):

Stop12070Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop40010

72Passengers.Picture. Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):

Stopl0235Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):

Stop4000972Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
zamandilimii,Picture.Report.0.0.0.0,0.0.0.0.0.0.0.0,AUTOSTATS(Yes..):

Stop41087Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40413Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40497Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):

Stop40416Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
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Stop40458Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stop40419Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):

Stop40422Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Bus72,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):

Stop40410Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop40494Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stopl2066Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop12069Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes..):
Stopl0119Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop12057Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop10231Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop41086Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop41089Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop40457Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop10240Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):
Stop40418Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):

Stop40487Passengers,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(Yes..):

SETS:
NumlLeftTallySet72,NumQ40454,NumQ40458, NumQ40486,NumQ40494, NumQ40
496,NumQ40498,NumQ41088,NumQ41086,NumQ40422,

NumQ40420,NumQ40418,NumQ40416,NumQ40414,NumQ40412,NumQ40410,Nu
mQ4001072,NumQ40004,NumQ40002,NumQ12070,NumQ12068,

NumQ12064,NumQ12066,NumQ12058, NumQ10240,NumQ15532,NumQ10119,Nu
mQ10231,NumQ10235,NumQ12057,NumQ12065,NumQ12069,

NumQ12071,NumQ40001,NumQ4000972,NumQ40411,NumQ40413,NumQ40415,
NumQ40417,NumQ40419,NumQ40421,NumQ40423,NumQ41087,

NumQ41089,NumQ40497, NumQ40495,NumQ40493,NumQ40487, NumQ40457:
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BusStopQSet72,Stop40454Waiting.Queue,Stop40458 Waiting.Queue, Stop40486 Wait
ing.Queue,Stop40494Waiting.Queue,

Stop40496Waiting.Queue,Stop40498 Waiting.Queue,Stop4 1088 Waiting.Queue,Stop
41086Waiting.Queue,

Stop40422Waiting.Queue,Stop40420Waiting.Queue,Stop404 18 Waiting.Queue,Stop
40416Waiting.Queue,

Stop40414Waiting.Queue,Stop40412Waiting.Queue,Stop404 10Waiting.Queue,Stop
4001072Waiting.Queue,

Stop40004Waiting.Queue,Stop40002Waiting.Queue,Stop12070Waiting.Queue,Stop
12068 Waiting.Queue,

Stop12064Waiting.Queue,Stop12066Waiting.Queue,Stop 12058 Waiting.Queue,Stop
10240Waiting.Queue,

Stop15532Waiting.Queue,Stop10119Waiting.Queue,Stop10231Waiting.Queue,Stop
10235Waiting.Queue,

Stop12057Waiting.Queue,Stop12065Waiting.Queue,Stop12069Waiting.Queue,Stop
12071 Waiting.Queue,

Stop40001Waiting.Queue,Stop4000972Waiting.Queue,Stop40411Waiting.Queue, St
op40413Waiting.Queue,

Stop40415Waiting.Queue,Stop40417Waiting. Queue,Stop404 19Waiting.Queue,Stop
40421 Waiting.Queue,

Stop40423Waiting.Queue,Stop41087Waiting.Queue,Stop41089Waiting.Queue,Stop
40497Waiting.Queue,

Stop40495Waiting.Queue,Stop40493 Waiting. Queue,Stop40487Waiting.Queue,Stop
40457Waiting.Queue:

72stations,s40454,s40458,s40486,540494,540496,540498,541088,541086,540422,540
420,540418,540416,540414,s40412,

s40410,54001072,540004,s40002,s12070,s12068,512064,5s12066,s12058,s10240,515
532,510119,s10231,510235,512057,512065,

s12069,s12071,s40001,s4000972,s40411,s40413,540415,540417,540419,540421,s40
423,541087,s41089,540497,540495,540493,
s40487,s40457:

72busSet,72bus1,72bus2,72bus3,72bus4,72bus5,72bus6,72bus7,72bus8,72bus9;
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ACTIVITYAREAS: s40001,0,,AUTOSTATS(Yes,.):
$40002,0,, AUTOSTATS(Yes..):
$40004,0, , AUTOSTATS(Yes..):
$40454,0,, AUTOSTATS(Yes..):
s40457.0, , AUTOSTATS(Yes..):
s40458,0,, AUTOSTATS(Yes..):
enterstation,0,, AUTOSTATS(Yes..):
s4001072,0.,,AUTOSTATS(Yes..):
$40486,0,,AUTOSTATS(Yes..):
s40487.,0,, AUTOSTATS(Yes..):
$40493.0, , AUTOSTATS(Yes..):
$40494,0,, AUTOSTATS(Yes..):
$40495,0, , AUTOSTATS(Yes..):
$40496,0,, AUTOSTATS(Yes..):
$40497.0, , AUTOSTATS(Yes..):
$40498.0,, AUTOSTATS(Yes..):
$15532,0,,AUTOSTATS(Yes..):
§10119.,0,, AUTOSTATS(Yes..):
$41086,0,,AUTOSTATS(Yes..):
s41087.,0,, AUTOSTATS(Yes..):
$41088,0,,AUTOSTATS(Yes..):
$41089.0,, AUTOSTATS(Yes..):
$12057.0,,AUTOSTATS(Yes..):
§12058,0,, AUTOSTATS(Yes..):
$12064,0, , AUTOSTATS(Yes..):
§12065.0,, AUTOSTATS(Yes..):
$12066,0,,AUTOSTATS(Yes..):
$12068,0,, AUTOSTATS(Yes..):
$12069.0,,AUTOSTATS(Yes..):
512070,0,,AUTOSTATS(Yes,.):
s12071.0,,AUTOSTATS(Yes..):
510231,0,,AUTOSTATS(Yes,.):
s10235,0,,AUTOSTATS(Yes..):
540410,0,,AUTOSTATS(Yes,.):
s40411.0,,AUTOSTATS(Yes..):
540412,0,, AUTOSTATS(Yes,.):
s40413.0,, AUTOSTATS(Yes..):
540414,0,, AUTOSTATS(Yes,.):
s40415,0,, AUTOSTATS(Yes..):
54000972,0,, AUTOSTATS(Yes,.):
s40416,0,, AUTOSTATS(Yes..):
540417,0,,AUTOSTATS(Yes,.):
s40418.0,, AUTOSTATS(Yes..):
540419,0,, AUTOSTATS(Yes,.):
s10240.0,,AUTOSTATS(Yes..):
540420,0,,AUTOSTATS(Yes,.):
s40421.0,, AUTOSTATS(Yes..):
540422 0, AUTOSTATS(Yes..):
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