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Relevance of the topic. 
One of tasks of modern computational optics is the problem of complete automatization of an optical system (OS) design procedure according to different criteria. The widespread local optimization techniques have a significant drawback: initial OSs with good quality are typically required. To solve the problem of finding the lowest value of the evaluation (merit) function in given space of allowed parameters, modern global optimization (GO) methods can be applied. For purpose of automated lens design, different authors have proposed to use such GO techniques as simulation annealing, genetic algorithms, etc. 

Therefore relevant is the performance testing proposed in 2013, an adaptive differential evolution method Cauchy. 

The purpose and objectives of the study. Purpose - to test the method of adaptive differential evolution Cauchy opportunities. 

This goal is achieved by solving scientific problem, which is testing the performance of OS calculation method based on the use of global optimization algorithms on the example of the synthesis of the operating system for various purposes. The task aims to confirm (or refute) the effectiveness of the program implemented with it adaptive differential evolution method of Cauchy and quality comparison of the results with the known solutions presented in patent sources in recent years. 

Object of research is the process of optical design, and the subject of research – the method of automated optical system design, based on algorithms of global optimization. 

Methods of research. For solving the problem it’s recommended to use the knowledge of physical and geometrical optics, optical systems theory, and mathematical methods (computer) modeling. 

Scientific novelty of the results. The optical systems for various applications designed by GO algorithms have been presented. 

By comparing the aberration values of the designed optical systems and the systems that have been invented in last few years, it was found that the designed optical systems in this dissertation achieved good quality, even exceeding the expected results. 

The practical importance of the results. The discussed algorithm of global optimization, implemented in the program for automatic design, allow to design optical systems for various applications, not worse than prototypes. 

Further research is expedient to direct the search and application of advanced methods of global optimization, as the effectiveness of such methods is confirmed in practice during the OS design. 

Approval of the dissertation results The results were presented at the IX scientific-practical conference of students and postgraduate students "The look to the future of the instrument engineering", which was held on 17-18 of the April 2016 in Kiev. 
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