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Multilayer Machine Learning-Assisted Optimization-Based Robust Design and Its Applications to Antennas and Arrays




ABSTRACT
An efficient multilayer machine learning-assisted optimization (ML-MLAO)-based robust design method is proposed for antenna and array applications. Machine learning methods are introduced into multiple layers of the robust design process, including worst-case analysis (WCA), maximum input tolerance hypervolume (MITH) searching, and robust optimization, considerably accelerating the whole robust design process. First, based on a surrogate model mapping between the design parameters and performance, the WCA is performed using a genetic algorithm to ensure reliability. MITH searching is then carried out using an MLAO-based framework to find the MITH of the given design point. Next, based on the training set obtained using MITH searching, correlations between the design parameters and the MITH are learned. The robust design is carried out using surrogate models for both the performance and the MITH, and these models are updated online following the ML-MLAO scheme. Finally, two examples, including an array synthesis problem and an antenna design problem, are used to verify the proposed ML-MLAO method. The numerical results and computation time are discussed to demonstrate the effectiveness of the proposed method.




                                                   
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· This review aims to provide an overview of the existing optimization and numerical methods and tools, which can enhance the robust multiobjective optimization procedures, where the emphasis is placed on finding a robust frontier for electrical machine design related problems .
·  The second part of the paper highlights the role and possibilities of the robust design optimization based tools in the case of some recent technologies, 3D printed and superconductor based machines, and the role of robust design optimization in the development of electric vehicles and digital twin based modeling. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· In contrast to the array synthesis problem discussed above, the solution of the antenna design problem relies on the prediction accuracy of the surrogate models trained with the datasets established by full-wave EM simulations. 
· For antennas with a large design parameter range, acquiring accurate surrogate models for the entire design space is difficult if time is limited. Therefore, local surrogate models surrounding the possible optimal design points should be established and updated online during the robust design process rather than surrogate models suitable for the entire design space. 
· The robust antenna design algorithm is divided into two phases: the optimization phase and the robust optimization phase.    
2.2. PROPOSED SYSTEM 
· They proposed to start the calculation with a relatively small sample size and increase the number of individuals with the number of generations.
· Other adaptation methodologies can use a higher sample size for those individuals that have a higher estimated variance or simply calculate the fitness by averaging over the neighborhood of the evaluated individuals. 
· Another possibility to reduce the noise is implicit averaging because the area of a possible solution is sampled repeatedly, and this information can be used for an implicit averaging
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The predicted optimization results of the MITHs are verified using the proposed DL-MLAO method, and the predicted antenna performance is verified using EM simulations. 
· The termination criterion, such as the maximum number of iterations iML or the maximum number of unchanged iterations, is then checked. 
· If one of the termination conditions is met, the process is stopped; otherwise, the database is updated, and Step 4 is repeated.
· The ML-MLAO method uses the MITH search strategy as the HF simulation procedure in the MLAO scheme. 
· The accuracy and robustness of the results are ensured by the accuracy of DL-MLAO MITH searching.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Introducing robustness in multi-objective optimization
	K. Deb and H. Gupta, 
	In optimization studies including multi-objective optimization, the main focus is placed on finding the global optimum or global Pareto-optimal solutions, representing the best possible objective values.

	Efficient multiobjective antenna optimization with tolerance analysis through the use of surrogate models
	J. A. Easum, J. Nagar, P. L. Werner, and D. H. Werner, 
	To demonstrate the effectiveness of this approach, it will be applied to the optimization of a capacitively loaded monopole and a wideband Vivaldi antenna.

	Reliability-aware optimization of a wideband antenna
	A. Kouassi, N. Nguyen-Trong, T. Kaufmann, S. Lallech ´ ere, P. Bonnet, ` and C. Fumeaux, 
	A framework for optimization of wideband antennas including statistical reliability considerations is proposed.

	Robust optimization with worst case sensitivity analysis applied to array synthesis and antenna designs
	B. Zhang and Y. Rahmat-Samii, 
	This paper incorporates WCSA with optimization to offer a method which not only finds the optimized design, but also ensures 100% feasibility of the optimized design under the certain tolerance criteria









2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005











CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
An ML-MLAO method has been proposed to achieve reliable and efficient robust design for antenna and array applications. By introducing MLAO algorithms to different layers of the robust design process, rapid and trustworthy WCA, MITH searching and robust optimization have been achieved. The heavy computational loads for global searching, EM simulation and tolerance analysis have been greatly reduced by exploiting prior knowledge regarding the correlations between the antenna parameters and responses, WCP and MITH. This increased efficiency has been utilized to make predictions in different design layers, largely accelerating the whole robust design process. Moreover, the surrogate models for the aforementioned design objectives are updated online following the MLMLAO algorithm. Examples including array synthesis and antenna design have been described to verify the efficiency and reliability of the proposed method. 
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