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BOGAZ KOPRUSU YOLUNA KATILIM NOKTALARINDA TRAFIK AKIMLARININ
BULANIK MANTIK YAKLASIMI ILE KONTROLU VE BIR UYGULAMA ORNEC]

Istanbul kent ici ulagimuinin bugtinkii durumuna bakildiginda, karayolu ulagimuinin toplam kent ici
ulagimu igerisinde %90 ik bir paya sahip oldugu dikkat cekmektedir. 1997 yil itibartyle yakiasik 1.5
milyon olan motorlu tagit sayist, 2001 yili verilerine gore 2.5 milyona yaklagmistir. Buna karsilik,
meveut yol kapasitelerinin ve yollardaki hizmet diizeyinin, giderek artan ulagim talebini karsilamaya
uygun oldugundan bahsetmek oldukga zordur. Bu durumun bir sonucu olarak, kent i¢i karayollarin-
da yaganan sikigikliklar ve trafik kazalar, giin gegtikce artmakiadir. Trafik sikisikliklarinin sikhikla
yagandigt yol kesimleri arasinda ilk géze garpanlar, Bogaz Kopristi ve FSM Kopriisii ile baglanth
gevre yollars, otoyollar ve bu yollann kent i¢i trafigine katildi@1 noktalara isabet eden kisimlaridir.

Bu sartlar alunda, yol kapasitelerinin hizla artan ulagim taleplerine cevap verebilecek sekilde art-
tilmasindaki zorluklar da dikkate alinarak; kisa ve orta vadede trafik akimlarmn daha etkili bir
sekilde kontrol edilmesinin, tizerinde dnemle durulmas: gereken acil bir durum haline geldigi soy-
lenebilir. Bu kapsamda, gelisen ileri kontrol tekniklerinin kullanildig1 uygulamalarin yayginlastiril-
mas ile, dzellikle yollarin kritik bolgelerindeki trafik kazalar: ve sikisikliklar Snemli dlciide azal-
tilabilir. ' '

56z konusu kritik yol kesimleri arasinda, Bogaz Kopriisii yoluna gidis ve doniis yénlerinde katim-
larin olduBu noktalar énemli bir yer tutmaktadir. Nitekim, bu noktalarda cakisan akimlarin et-
kilesiminin, ana yol tizerindeki sikigiktiklar icin de bir odak iglevi gordiigti bilinmektedir. Bu kesim-
lerde Ozellikle trafigin yogun oldugu tepe saatlerde gergeklestirilecek etkili bir kontrol islevinin, biitiin
¢evre yollarindaki trafigi rahatlatan bir etki olusturaca$ rahatlikla kestirilebilir.

Nitekim, Avrupa-Asya yoniinde Ortakdy mevkiindeki katilim drneginde oldugu gibi, bu anlamdaki
kontrollerin halen bazi katilim noktalarinda trafik polislerinin miidahelesiyle manuel olarak gercek-
legtirildigi bilinmektedir. Bu uygulama, kirmizi ve yesil 191k zamanlamalarinin ana yoldaki ve katil:m
kolundaki akimlara iligkin karakteristik verilerin gergek zamanl olarak Sleiiliip degerlendirilmesi
suretiyle belirlendigi bir sinyal gurubu kullanilarak, otomatik bir kontrol mekanizmass seklinde hay-
ata gegirilebilir.

Bu makalede, bdyle bir kontrol mekanizmas: i¢in, katithm akimina yol hakki verildigi yesil 151k
stirelerinin bulanik (fuzzy) kontrol yaklasimi ile belirlendi8i bir trafik kontroldriintin tasarmi ve uy-
gulamasina iligkin calismalar tamtiimistr. Buna gére, bulanik kontroloriin giris degigkenleri olarak,
ana yoldaki akim (trafik hacmi) ve katthm kolundaki kuyruk uzunlugu; ¢ikig degiskeni olarak da sin-
yal gurubunun yesil 11k stiresi kullamlmistir. Sinyal gurubunun gevrim stiresi sabit bir defer olarak
secilmigtir. Kirmzs 191k stiresi, her yeni sinyal ¢evrimi icin bulanik kontroldriin belirledigi stirenin bu
deerden ¢ikariimas: suretiyle belirlenmektedir.

Gelistirilen bulanik kontrolériin kullanddif bir uygulama Ornegi, bir simiilasyon programu kul-
lanilarak gerceklestirildi. Uygulama igin, Bogaz de)riisij yoluna Asya-Avrupa yoniinde Altunizade
koprustinden bir kattlmin oldugu yol kesimi secildi. Ba amagla 6nce, Bogaz Kopriisii yolunun
katihm noktasins da kapsayan bir krokisi, arka plandaki haritadan yararlanarak simiilasyon ortamin-
da olugturuldu. Trafigin yogun oldugu bir saatte vapilan kamera cekimlerinden yararlanarak belir-
lenen trafik kompozisyonu ve akim degerlerine iliskin saha bilgileri, simiilatore aktanldi. Toplam 1
saat siireli test stirecinde girig degiskenlerine iliskin simiilatériin irettigi veriler, 5 dakikalik araliklar-
la aliarak bulanik kontroldre girildi. Bulanik kontrolériin her seferinde belirtedidi yesil 151k siireleri,
bir sonraki simiilasyon araligs I¢in dikkate alinacak sekilde simiilasyon iglemi tekrarlandi. Bu sekilde
yapilan yeni iterasyonlar sonucunda 1 saatlik bulamk kontrol siireci tamamland.. Gergeklestirilen
kontrol stirecinde elde edilen performans artisin tespit etmek tizere, simiilasyon bir kez de ayni trafik
akumi sartlarida ve higbir kontroliin séz konusu olmadig: sartlan simiile edecek sekilde tekrarlandl.
Simillatortin gerek kontrollu ve gerekse kontrolsuz sartlar 1g1n Urettigi performans verileri yine 5'er
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dakikalik araiiklarla almarak karsilastirmalar yapildi. Sonuglar, kontrolsuz sartlarda olusan tagit -~
bagma gecikme stireleri, durug sayilart ve kuyruk uzunluklarinin bulantk kontrol stirecinde %30’
varan oranlarda iyilesti3ini gdsterdi. . L - ' TR

FUZZY CONTROL APPROACH FOR CONTROLLING TRAFFIC FLOWS AT BHOSP-
HORUS BRIDGE EXPRESSWAY: A CASE STUDY

If we look the urban transportation of [stanbul, we take notice that road transport has a share of
% 90 in total urban transportation. The number of motor vehicles which is approximately 1.5 millions
on 1997 has reached to 2.5 millions according to the data of the year 2001. However, it is very
difficult to-say that existing road capacities and level of service at roads is enough to meet the
increasing transportation demands. As a result of this situation, the crowdedness at the urban roads
and traffic accidents are increasing every day. The important sections of roads where the traffic jam
is found are Bhosphorus Bridge, FSM Bridge and related peripheral roads, motorways and sections
where these roads join o city traffic.

Under these conditions by taking into consideration the difficulties of increasing road capacities in
way to enable them meet the fastly increasing demands of transportation, it can be said that better
control of traffic flow in the short and long term has became an important subject. In this context by
extending the applications in which developing advanced control technics are used, essentially, the
traffic accidents especially in critical regions and crowdedness can be decreased.

Among the mentioned critical road sections, the points of joining at both ways to the Bhosphorus
Bridge have an important place. It is very well known that the interaction of traffic flows coinciding
at these points have the function of focus for the crowdedness in main road. It can be estimated very
easily that an effective control at these regions especially during the hours when traffic is dense can
help to ease the traffic at all peripheral roads.

As we see in the example of joining in Ortakdy district at the direction of Europe-Asia, it is known
that such controls are done still manually by the iraffic policemen in some joining points. This
application can be realised as automatic control mechanism by using a signal control system which
its  timing plan determined by measuring and evaluating characteristic data related to the flows at
the main road and joining roads on a real time basis.

In this article for such a control mechanism, the works relating to the design and application of a
traffic controller in which green light durations to give road using right to joining flow are
determined by fuzzy control approach have been introduced. According to this, flow (traffic volume)
at the main road and length of queue in joining road has been used as inpul variables and green light
duration of signal group has been used as output variables. The cycling period of signal group has
been chosen as a constant value. The duration of red light is determined by subtracting the duration
determined by fuzzy controller for each rew signal cycle from this value.

An example of the application in which developed fuzzy controller was used has been realised by
using a simulation program. For the application a road section where there is a joining from
Altunizade bridge to the Bhosphorus Bridge road in Asia-Europe direction has been chosen. For that
purpose by using the map in the background, a sketch of Bhosphorus Bridge road including joining
points has been firstly prepared in the simulation environment. The field information periaining to
traffic composition determined by using the camera records at the time when traffic is dense and
also pertaining to flow values have been transferred to simulator. During the test period of 1 hour,
the data produced by simulator related to thé input variables has been taken in every 5 minutes and .
has been loaded to the fiizzy controller. The simulation treatment has been repeated by taking into
account the green light periods detérmined. for each time: by the fuzzy. controller for.the next. . ..
 simulation interval. As a result of such new: loadings, fuzzy control process of I hour has been =
. completed. In'order to determine the increase in performance in the control process which has be’_e;N._

" done, simulation has been repéated under real traffic flow conditions and also to simulate the con~
ditions in which there is no control ai all. Performance data produced by the simulator for both
controlled and uncontrolled conditions has been taken in’ every 5 minutes and comparing has been.
done. The results showed that there is-an improvement. of 9o. 30 in fuzzy control process for delay -~ -
L times; stopping numbers per vehicle and length of quenes. . .o S
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