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Ozet

Iklim degisikligiyle ilgili artan endiselerle birlikte bircok sehir,
toplu tasimanin hizli, verimli ve konforlu bir ulasim sekli olmasi
icin yeni altyap1 ve teknolojiye yatirim yapmaktadir. Ayrica, hizh
kentlesme, seyahat talebinin mevcut yol ag1 kapasitesini asmasina
neden olarak ciddi trafik sikigtkigina neden olmaktadir. Bu
nedenle, toplu tasima, ¢zellikle de otobiis tasimaciligi diinyanin
bircok yerinde yogun bir sekilde gelismistir. Toplu tagima
servisleri, 0zel araglarin kullanimimi ve bunlarla iligkili yakit
tiiketimini ve ayrica trafik sikisikligini azaltmaktadir. Ancak toplu
tasima kalabalik ve rahatsiz olabilir. Bu nedenle, toplu tasimadaki
bir sorun, yolcu sayilarim1 dogru bir sekilde tahmin etmektir.
Yolcularin bekleme siirelerini azaltmak i¢in dogru ve gercek
zamanli yolcu sayis1 tahmini gerekmektedir. Yolcular, gidecekleri
yere varirken aralarindan segim yapabilecekleri cesitli hatlar,
glizergahlar ve ulasim modlar1 kullanmaktadirlar. Bir sehirde
yasayan herkes daha iyi toplu tasima araglar: istemektedir. Sonug
olarak, yolcu sayilarmi tahmin etmek igin dogru bir yontem
gelistirmek, toplu tasimay1 optimize etmeye yonelik bir adimdar.

Yolcu sayis1 tahmini, 6zellikle mega sehirlerde ulagim planlamas:
icin kullamighdir. Belirli bir toplu tasima aracinda kag yolcu
olacagimni tahmin etmek, geleneksel olarak ortak bilgi ve deneyimle
cevaplanan klasik bir problemdir. Klasik y&ntemlerin
dezavantajlarinin tistesinden gelmek i¢in, zaman i¢inde iyi tahmin
sonuglar1 elde edilmesinde ¢ok sayida farkli tiirde yapay zeka
yontemi gelistirilmistir. Yapay zekanin ortaya ¢ikmasiyla birlikte,
arastirmacilar bu soruna uygulanabilir ¢oztimler
gelistirmektedirler. Sorunlar1 ¢6zme potansiyeli nedeniyle yapay
zeka, son yillarda One c¢ikan bir konu haline gelmistir. Bu
calismanin amaci, toplu tasima planlamasimni iyilestirmek igin
yapay zeka kullanmanin yollarini arastirmaktir. Calismada, yolcu
say1smni tahmin etmek icin sosyal 6riimcek algoritmasi tabanli agir1
ogrenme makinesi (ELM) kullanilmistir. ELM, son yillarda gok
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sayida arastirmacinin dikkatini ¢ekmistir ve algoritmanin
performansini  iyilestirmek igin gesitli ELM varyasyonu
gelistirilmistir. ELM yoOntemlerinin {istiinliigi ise model
mimarisine ve parametrelerine baghdir. Melez yontemler, cesitli
farkli yontemlerin birlestirilmesiyle olusturulabilir. Hibridizasyon
icin tek bir ideal yontem olmadig: icin daha fazla iyilestirme
gerektirmektedir. Her yontemin duruma bagli olarak kendi
avantajlar1 bulunmaktadir. Sonug olarak, bazi calismalar melez bir
yontem  iiretmek  icin  birka¢  yontemin  faydalarm
birlestirmektedir. Bu calisma, yolcu sayis1 tahmin etmek i¢in melez
yontem sunmaktadir. ELM'nin aktivasyon fonksiyonlar1 ve gizli
katman noronlar1 sosyal Oritimcek algoritmasi ile optimize
edilmigtir.

Bir¢cok arastirmaci, etkili bir tahmin modeli bulmakla
ilgilenmektedir. Calisma, Istanbul icin gercek tarihsel veri seti
kullanilarak yapilmigtir. Onerilen ydntemin temel amaci, test
verilerine dayali tahminler yapabilen bir model olusturmaktir.
Veri kiimesinin yiizde 80'i egitim verisi olarak kullanilmak {izere
rastgele secilmistir. Veri setinin kalan ytizde 20'si test verisi olarak
degerlendirme amaciyla kullanilmistir. Calismanin  genel
bulgulari, onerilen yontemin yolcu sayist tahmini i¢in basariyla
uygulanabilecegini ortaya koymaktadir. Onerilen melez yontem,
tahmin dogrulugunu artirmaktadir. Ortalama kare hatasi degeri,
toplu tasima icin umut verici bir deger olan 0.019'dur. Sonug
olarak, sosyal ortimcek algoritmasi tabanli ELM, yolcu sayisini
tahmin etmek icin uygun bir secenektir ve ELM, iyi kurulmus bir
metodoloji ile en iyi model olmak i¢in umut verici bir adaydr.

Sosyal Oriimcek Algoritmasi, Astrt Ogrenme Makinesi, Yolcu Sayistnin
Tahmini

Social Spider Algorithm based Extreme Learning Machine for the
Prediction of Passenger Numbers

Abstract

With increased concerns about climate change, many cities are
investing in new infrastructure and technology for public
transportation to be a quick, efficient, and comfortable mode of
transportation. In addition, rapid urbanization causes travel
demand to outstrip current road network capacity, resulting in
severe traffic congestion. As a result, public transportation,
particularly bus transportation, is extensively developed in many
parts of the world. Public transportation services reduce the use of
private cars and their associated fuel consumption, as well as
traffic congestion. However, public transportation can be crowded

V. Ulastirma ve Lojistik Ulusal Kongresi

01-02 Ekim, 2021, Bartin

161



Yolcu Sayisinin Tahmini icin Sosyal Oriimcek Algoritmast tabanl Asirt Ogrenme Makinesi

and uncomfortable. Therefore, one problem in public
transportation is accurately predicting passenger numbers.
Accurate and real-time prediction of passenger number is required
to reduce the waiting time of passengers. Passengers use a variety
of lines, routes, and modes of transportation to choose from getting
to their destination. Everyone who lives in a city wishes for better
public transportation. As a result, developing an accurate method
for predicting passenger numbers is a step toward optimizing
public transportation.

Passenger number prediction is useful for transportation planning,
especially in megacities. Predicting how many passengers will be
aboard a certain public transportation vehicle is a classic problem
that has traditionally been answered using common knowledge
and experience. To overcome the disadvantages of classic
techniques, numerous different types of artificial intelligence
methods for achieving good predicting results have been
developed over time. With the advent of artificial intelligence,
researchers have discovered a viable solution to this problem.
Because of its potential to solve problems, artificial intelligence has
become a prominent topic in recent years. The purpose of this
study is to look into ways to use artificial intelligence to improve
public transportation planning. In this paper, social spider
algorithm based extreme learning machine (ELM) is used to
predict the number of passengers. ELM has attracted the attentions
of a rising number of researchers in recent years, and numerous
ELM variations have been developed to improve the algorithm's
performance. The superiority of ELM methods, on the other hand,
is dependent on the model architecture and parameters. Hybrid
methods can be formed by combining a variety of distinct
approaches. They require further improvement because there is no
single ideal method for hybridization. Each method has its own set
of advantages depending on the situation. As a result, some study
combined the benefits of several methods to produce a hybrid
method. This paper provides hybrid methods to passenger
number prediction. Activation functions and hidden layer neurons
of the ELM are optimized by social spider algorithm.

Many scholars are concerned in finding an effective forecasting
model. The study is conducted on a real historical dataset for
Istanbul. The main purpose of proposed method is to create a
model that can make predictions based on test data. 80 percent of
the dataset is selected at random to utilize as training data. The
remaining 20 percent of dataset was used for evaluation purposes
as test data. The study's overall findings revealed that proposed
method can be successfully implemented for passenger number
prediction. Proposed hybrid method enhances the prediction
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accuracy. The value of mean square error is 0.019 that looks
promising for public transportation. In conclusion, social spider
algorithm based ELM is a viable option for predicting the
passenger number, and ELM is a promising candidate for being
the best model with a well-established methodology.
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