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At this important juncture in my academic career, I have, after a careful consideration of my abilities, academic background and career goals, decided to pursue research oriented graduate education in the field of Power Electronics and Power System Dynamics and Security Analysis. My decision to take up graduate study at Seol National University is one of the most important decisions of my life. It is my firm belief that an engineering degree is ideally suited for undergraduate study because it offers a wide knowledge, based on which a strong academic career can be built. I therefore appeared for the highly competitive Joint Entrance Examination for admission into the prestigious Indian Institutes of Technology since they are the best engineering schools in the country. I was placed in the top 0.2% from about 0.2 million people who appear for this exam every year. My life at IIT for the past four years has been a rewarding experience for me. I have gained a lot of theoretical, as well as application oriented knowledge through the comprehensive curriculum at IIT Kanpur (ranked as the best technical institution in the country in the academic excellence survey 2004). More importantly though, it has given me a vision and has helped me to develop a research perspective in me. The various projects that I was involved in during the course of my study (refer CV), have helped me to develop skills in analytical problem solving.
My inclination towards research oriented work started in my fifth semester, when I was introduced to Prof. S. C.Srivastava as my instructor and Prof. Sri Niwas Singh as my tutor in a Power System course. It was during this course that I got acquainted with power system dynamics and its application to security problems. I found this field interesting mainly because of the flexibility and robustness that these field offer. I was able to directly apply these numerical techniques to actual engineering problems since these are capable of solving computationally complicated problems with ease. My exposure to field of power electronics by Dr.Animesh Biswas in course ‘Monolithic Microwave ICS’ where I studied different classes of Power Amplifiers and their characteristics and implementation. This encouraged me to research more into this field and eventually led me to take the decision to pursue this field as my desired research area. 

As my CV reflects, I have been working in the field of power system and power electronics n to optimization problems since last three years with Prof. K. Deb at KanGAL, IIT Kanpur. During this time, I successfully completed several projects (under Dr. Deb and under Dr. Chakraborti of IIT Kharagpur) involving application of evolutionary algorithms to various types of engineering problems. My work on these projects have been accepted for publication (refer CV) in international journals and conferences. Recently, I have been working on a new and efficient evolutionary algorithm (termed as Omni-Optimizer) based on NSGA-II. The new algorithm that I have developed is almost an order of times faster as compared to its peers (mainly because of efficient use of data structures and programming methodologies) and has got far superior properties with regard to degree of convergence and diversity in a population of solutions. It is the first genetic algorithm that is fully generic in the sense that it can be applied to any type of optimization problem at hand, be it single objective or multi-objective (uni-modal or multi-modal). It has many new and improved operators that make it a fully generic genetic algorithm (I have attached the  paper describing this algorithm with my application packet). At present I am in the process of extending its functionality to include elements like genetic local-search, epsilon-constraint method and self adaptive mutation etc. thereby transforming it into an ideal optimization tool.I wish to pursue doctoral research in the field of Multi-Objective Optimization and Engineering Design (and other similar topics). My interest in optimization lies both in development as well as application of optimization based techniques to engineering design. I am interested in working in both, theoretical (development of new and efficient optimization algorithms) as well as practical (deploying these techniques to real life problems) aspect of engineering optimization. I am also interested in exploring new and emerging application areas (robust optimization, reliability based optimization, developing interactive algorithms, and developing self-adaptive and self-learning systems) where such algorithms are candidates for a better and more efficient solution technique. I would like to work to deploy the flexibility and robustness that these techniques offer. It would also be my endeavour to develop efficient tools that benefit from such a research and find useful applications in the industry. I would like to work to enhance my knowledge of the subject and at the same time contribute significantly to the ongoing research in this field. This in general covers my research motto, which I wish to undertake at your esteemed institution.

I am looking for a Graduate School that encourages me to give my best. Deparment of Mechanical Engineering at University of Maryland is renowned for its excellent Faculty, Facilities and Opportunities. My professors at IIT (Prof. K. Deb in particular) have assured me that the excellent research group under Prof. Shapour Azarm is ideally suited to me. My ambition is to become a renowned researcher in this field who not only works in theory but applies the theory to develop efficient and useful tools that has real practical importance in industry. I hope that my credentials are found worthy of my admission with full financial aid at University of Maryland U.S.A.
n
I convey you my sincere thanks for a patient reading of my application.

Santosh Tiwari

24th December 2004

IIT Kanpur

