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Ozet- insan hayati icerisinde bir¢ok durum, kesin olmayan anlatimlarla tarif edilmektedir. Bulanik kiime teorisi, insan
diistincelerinin ve ifadelerinin belirsizligiyle bas etmede giiglii bir ara¢ olarak, 1965 yilinda Azerbaycanli Prof. Dr. Lotfi A.
Zadeh tarafindan ortaya ¢ikartilmistir. Klasik kiime yonteminde bir eleman ya kiimeye dahildir (1), ya da dahil degildir(0).
Bulanik kiime yonteminde ise, eleman 0 ve 1 arasinda bir deger alabilir. Klasik kiime yonteminde bir ortam sicak ya da soguk
gibi kesin ifadelerle belirtilirken, bulanik kiime ydntemi yardimiyla az sicak, ¢ok sicak, az soguk, ¢cok soguk gibi kesin
olmayan matematiksel modellemeler yapmamiz miimkiin olmustur. Ornegin klasik kiime yonteminde 1.80m ve daha uzun
boylu olan insanlarin uzun, 1.80m’den kisa olan insanlarin kisa boylu oldugunu belirten bir kiime varsa, 1.75m uzunlugunda
bir insan kisa kabul edilir. Ayni zamanda 1.55 boyunda olan bir insanda kisa kabul edilir. Oysaki bu iki kisi arasinda ciddi bir
fark s6z konusudur. Bulanik mantik teoreminde ise 1.75m boyunda insan az kisa, 1.55 boyunda insan ise ¢ok kisa olarak
belirtilebilir.

Insanm bilgi ve tecriibelerinden faydalamilarak, bunlarm kurallar halinde islenip matematiksel fonksiyonlara doniistiiriilmesiyle
meydana gelen bulanik kontrol, lineer olmayan sistemlerin kontrolii ve gelistirilen uygulamalarin performansinin arttirilmasi
amactyla gereklidir.Bu kontrol teknolojisi evlerimizde kullandigimiz tiriinlerden endiistriyel sistemlere varincaya kadar genis
bir yelpazede tercih edildiginden bityiik bir hizla gelismektedir. Gliniimiizde yasam alanlar1 her gegen giin, insan hayatini daha
da kolaylastiracak sekilde dizayn edilmekte ve daha konforlu hale getirilmektedir. Ev otomasyonu igin en uygun kontrol
yontemlerinden birisi, disaridan gelen verilerin lineer olmamasindan ve kompleks olarak islenmesinden dolayr bulanik
kontroldiir.

Esnek bir modellemeye izin veren bulanik mantiga dayali sistemler, insan diisiince sistemine yakin bir anlayisla,
mikroislemciler yardimiyla, ilerleyen yillarda ozelliklede akilli ev sistemlerinde daha c¢ok 6neme sahip olacak gibi
goziikmektedir. Ev icerisindeki ortam sicakligi ve nem degerlerinin istenilen degerde olmasima ilaveten aydinlatma
sistemlerinde 151k miktar1 ve 1s1gimn titresimi insanlarin sagligt agisindan onemli bir etkendir. Kotii bir aydinlatma sistemi
insanda bas agrisina, gdz bozulmalarina, sinirli bir ruh halinde olmasina neden olmaktadir. Bu ¢alismada mikrodenetleyici
icerisine gomiilen bulanik kontrol modeli yazilimiyla, yasam alani icerisindeki sicaklik, nem ve aydinlatmanin fizyolojik
acidan kontrol edilerek kullanict dostu bir sistem gelistirilmesinin éneminden ve kapali mekanlarda kontrol sistemleri icin
bulanik model teknigi kullanilmasinin avantajlarindan bahsedilmektedir.

Bulanik kontrol tabanli gelistirilen uygulamalar her gecen giin farkli bir alanda karsimiza ¢ikmaktadir. Bulanik mantik ile
uygun {iyelik fonksiyonlart kullanilarak gelistirilen yazilimlarin mikrodenetleyicilere gomiilmesiyle, insan miidahalesi
olmadan, sanki insan var gibi yapay zeka uygulamalariyla insani taklit ederek gercek zamanli olarak gerceklestirilen
sistemlerin enerji tasarrufuna sagladigi yararlar oldugu ve daha diisiik maliyetler ile basarili sonuglar verdigi goriilmektedir.
Gergeklestirilen sistemde geleneksel kontrol yontemlerine gore bulanik kontroliin birgok avantaji bulundugu ortaya ¢ikmuistir.
Ornegin geleneksel kontrol sistemlerinde hava soguksa 1sitict ¢alistirilir. Fakat bulanik kontrol tekniginde énce havanin ne
kadar soguk oldugu tespit edilir. Elde edilen sonuglara gore isiticinin 1sis1 gerekli miktarda ayarlanarak galistirilir. Istenilen
nem ve sicaklik degerlerinde, bulanik kontrol ile klasik kontrol yontemine gore daha hassas, hizli ve kararli sonuglar elde
edilmistir. Sistemin farkli ortam kosullarinda bile insanlar i¢in optimum degerlerde ayarlama yaptig1 ve ihtiyaca gore calistigi
goriilmektedir.

Anahtar kelimeler- Yapay zeka, Bulanik kontrol, Fizyolojik ev otomasyonu, Mikrodenetleyiciler ile bulanitk mantik

Fuzzy Control Based Physiological Home Automation

Abstract- Many situations in human life are described with uncertain narratives. The fuzzy set theory has revealed as a
powerful tool to deal with the uncertainty of human thoughts and expressions, by Azerbaijani Prof. Dr. Lotfi A. Zadeh in 1965.
In the classical cluster method, an element is either included or not included in the cluster. In the fuzzy set method, the element
can take a value between 0 and 1. In the classical cluster method, while an environment is specified as definite expressions
such as hot or cold, with the help of the fuzzy set method, it was possible to make imprecise mathematical models such as little
hot, very hot, little cold, very cold. For example, in a classical cluster method, if a population with a height greater than 1.80m
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and 1.80m is tall and a person shorter than 1.80m is short, a person with a height of 1.75m is considered short. At the same
time, a person with a height of 1.55 is regarded as short. However, there is a serious difference between these two people. In
the fuzzy logic theorem, a person with a height of 1.75m is little short and a person with a length of 1.55 is very short.

Fuzzy control, which is based on the knowledge and experience of a person and transformed into rules and mathematical
functions, is necessary to control nonlinear systems and to improve the performance of developed applications. This control
technology is developing rapidly, since it is preferred in a wide range of products, from products we use in our homes to
industrial appliances. Nowadays, living areas are being designed making human life even easier and made more comfortable
every day. One of the most suitable control methods for home automation is fuzzy control, due to the non-linearity and
complex processing of external data.

Systems based on fuzzy logic, which allows for a flexible model, seems to be more featured in smart home systems in the
following years, with the help of microprocessors, with an approach that is close to the human thought system. In addition to
the ambient temperature and humidity values in the home being at the desired value, the amount of light and the vibration of
the light is also an important influence on people's health in the lighting systems. A bad lighting system causes headaches, eye
disturbances and an irritable mood. In this study, the importance of developing a user friendly system by controlling the
temperature, humidity and illumination in the living area from the physiological point of view is discussed and advantages of
using fuzzy modeling technique for control systems in closed spaces, with the fuzzy control model software embedded in the
microcontroller.

Developed applications with fuzzy control base, view of different field emerges each day. By embedding software into
microcontrollers developed with fuzzy logic using appropriate membership functions, without human intervention, as if there
were human beings, that real-time systems imitating humanity with artificial intelligence applications are the benefits that
energy saving provides and it is seen that it gives successful results with lower costs. Fuzzy control has many advantages over
conventional control methods in the realized system. For example, in conventional control systems, if the air is cold, the heater
is operated. However, in the fuzzy control technique, it is first determined how cold the air is. According to the results
obtained, the temperature of the heater is adjusted to the required amount. For the desired humidity and temperature values,
more accurate, faster and more stable results are obtained with fuzzy control than the conventional control method. Even
under different ambient conditions, it seems that the system has set the optimum values for people and worked according to
their needs.

Keywords- Artificial intelligence, Fuzzy control, Physiological home automation, Fuzzy logic with microcontrollers
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