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1 Aim of the Project

The purpose of this project is to develop a family of codes (1) for multi-fidelity surrogate modelling based on data-
fusion methods and (2) for multi-objective optimization using posteriori methods in Python programming language. The
developed capabilities are validated and demonstrated on well cited benchmark problems.

2 Projenin Amaci

Projenin amaci Python programlama dilinde, (1) veri fuzyonu temelli cok dogruluklu temsili modelleme kodu ve (2)
cok amach optimizasyon kodu gelistirmektir. Gelistirilen kodlar literaturde dogrulama amac ile kullanilan denklemler
araciligiyla valide edilmektedir.

3 Summary of the Project

The goal of this Project is to develop multi-fidelity surrogate modelling and multi-objective optimization algorithms. A
code for the CoKriging method for multi-fidelity surrogate modelling is developed. However, too many design variables
are used in industrial design problems. Therefore, the standard CoKriging method can be inefficient for high- dimensional
problems. Therefore, the CoKriging method has been integrated with the dimension reduction algorithm, making it more
efficient for the high-dimensional problem. The CoKriging method and the PLS algorithm are integrated, thus reducing
the number of analyses and model training times required to establish an accurate surrogate model.

In the second phase of the project, a multi-objective optimization code is to be developed based on the NSGA-III method.
The NSGA-III method is more efficient in optimization studies with more than 2 objective functions. There are many
criteria in industrial designs, which makes it necessary to have too many objective functions in optimization studies.

4 Projenin Ozeti

Proje kapsaminda cok dogruluklu temsili modelleme ve cok amacli optimizasyon algoritmalarini gelistirilmesi amaclan-
maktadir. Cok dogruluklu temsili modelleme icin CoKriging yontemi icin kod gelistirilmigtir. Ancak endustriyel problem-
lerde cok fazla tasarim degiskeni kullanildigindan standart CoKriging yontemi yuksek boyutlu problemler icin verimsiz



olabilmektedir. Hesaplama zamanini azaltmak amaci ile CoKriging yontemi boyut indirgeme (dimension reduction)
algoritmasi ile entegre edilerek yuksek boyutlu problemler icin verimli hale getirilmistir. CoKriging yontemi ile PLS
algoritmasi entegre edilmis olup, boylelikle dogru bir temsili model kurmak icin gerekli analiz sayisi ve model egitim
suresi azaltilmistir.

Projenin ikinci asamasinda cok amach optimizasyon algoritmasi gelistirilmekte olup, NSGA-III yontemi icin program
gelistirilmesi hedeflenmistir. NSGA-III yontemi ikiden fazla amac fonksiyonunun oldugu optimizasyon calismalarinda
daha verimli olmaktadir. Endustriyel tasarimlarda bir cok kriter olmakta olup, bu da optimizasyon calismalarinda cok
fazla amac fonksiyonun olmasini gerekli kilmaktadir.
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