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                                                               Summary

 

Greenberg, the AD for Mathematical Sciences, spent three days in Hungary visiting a number of Mathematical and Computer Science Research Centers in Budapest. The Institutions visited included the Computer and Automation Research Institute of the Hungarian Academy of Sciences (MTA SZTAKI), the Alyfred Reyni Institute of Mathematics, and the Budapest University of Technology and Economics. Dr. Miklos Ruszinko, a researcher in the Discrete Structures Group of SZTAKI and a frequent long-term visitor to Carnegie Mellon University, coordinated the trip. Hungary has been and continues to be strong in discrete mathematics, combinatorics, and graph and information theory and today these traditional interests have been augmented with strong work in theoretical computer science, complexity theory, network analysis and design, and the design of special purpose hardware to solve partial differential equations. 
 

 

                      Computer and Automation Research Institute of the 

                      Hungarian Academy of Sciences—MTA SZTAKI

                                           http://www.sztaki.hu    

 

ONR and its International Field Office have had an association with MTA SZTAKI dating back to the mid 90’s. We have partially funded a series of projects centered on the development and exploitation of Cellular Neural Networks (CNNs). These projects have been led by Dr. Tamas Roska (working in collaboration with Dr. Leon Chua of U Cal Berkeley) and have resulted in special CNN hardware-fast analog parallel computers-that may be used to solve a variety of problems modeled by scalar parabolic partial differential equations. This technology has proved to be quite successful in image processing and analysis. The AD met with Dr. Roska to discuss some of his latest work involving multilayer CNNs. These may be used to solve systems of partial differential equations rather than strictly scalar problems. Such systems lead naturally to multilayer CNNs, one for each system unknown.

 

The AD also met with Dr. Peter Inzelt, the Director of SZTAKI, who provided a general overview of SZTAKI’s activities and funding. The Institute covers a broad spectrum of the Computer Science including hardware design, algorithmic work, and network design and security. To obtain a better idea of the scope of the Institute, the reader should consult http://www.sztaki.hu/sztaki/divisions.jhtml. In addition to their research activities, SZTAKI is actively engaged in software development for Nokia and Erickson and has previously had similar contracts with Motorola. About a third of their budget comes from the Academy of Sciences, another third from Hungarian and EU government agencies, and a final third from industrial contracts. The Institute has a staff of approximately 300, including supported graduate students. 

 

The AD met and was briefed by Tamas Varady—head of the Geometric Modeling Group, Laszlo Gerencser—head of the Stochastic Systems Research Group, and Tamas Kis—member of the Application of Artificial Intelligence Methods in Mechanical Engineering. Greenberg found the Geometric Modeling activity particularly interesting, especially their work on reverse engineering which is being used by BMW to obtain accurate shape representations from clay car concept models. Such representations are essential in order to fabricate dies to produce automobile parts. One wonders if this sort of technology could be of interest to Naval Architects. The Geometric Modeling group has spun off a small successful startup, CADMUS, which is engaged in software development http://www.cadmus.hu/. 

 

                                    Alfred Renyi Institute of Mathematics                       

                                              http://www.math-inst.hu 

The AD met with and was briefed by Ervin Gyori—the Deputy Director of the Institute, Laszlo Csirmaz—researcher in Logic, Set Theory, Combinatorics, and Cryptography, and Attila Haraszti---Manager of the Technology and Infrastructure Group at HP in Budapest. The Renyi Institute was founded in 1949 and originally focused on applications oriented research. This emphasis changed over the ensuing fifty plus years and today its principal focus is, in their words, “pure mathematics”. Their principal strengths lie in discrete mathematics, probability theory, information theory, and theoretical computer science; much of this owing to the influence of Paul Erdos—a member of the institute for over four decades. The Institute receives its major support from the Academy of Sciences and like most of the Academy’s institutes it grants no degrees, but its members do advise students from other Budapest universities. Though they emphasize theoretical research, they have engaged in some contract work with industries such as HP. One interesting project they have been involved in is a “Digital Watermarking” system. This is joint project with HP with the goal of providing users with a secure, unique, non-biometric password or signature. The technology is based on a readable chip made out an amorphous material with a random structure capable of producing a random 100-digit password. The structure of the chips or small wafers is such that no two samples yield the same password; ingenious, simple and cheap.

 

                       Budapest University of Technology and Economics  

                                  http://www.bme.hu/en/index.html
 

Budapest University of Technology and Economics (BME) is the only technical university in Hungary, and for a country of approximately ten million the school is tremendous. The Electrical Engineering and Informatics Faculty has thirteen Departments and over six thousand students. My principal contact at BME was Laszlo Gyorfi of the Department of Computer Science and Information Theory http://www.bme.hu/en/edu/rd/elec/03.html. Gyorfi is an Applied Mathematician of extraordinary breadth. He is the author of four books published by Springer and Wiley and the winner of four major prizes since 1990. His current research interests include pattern recognition, nonparametric statistics, time series, and most importantly for the US DOD the analysis and code-division for multiple-access communication channels (CMDA). His work in this area is directly applicable to understanding the behavior and improving the performance of  

“ad hoc” mobile phone networks and networks seen in a battlefield environment. Professor Gyorfi has been working with Dr. Ruszinko, my point of contact in Budapest, and they have submitted a proposal to the IFO to fund some of their research in this area.

                                               Concluding Remarks

 

The AD was last in Budapest in the spring of 1990, right before their first election after the fall of communism. Much has changed in that 13-year period. From what I saw on this trip their educational and research system is strong and healthy and the government seems to recognize and appreciate this. Next year their government plans to establish the Hungarian version of “Silicon Valley” in Zsambec, a town 20 miles from Budapest. The scientists I met with informed me that there are commitments from Nokia and Erickson to have research facilities in Zsambec and the thinking is that Microsoft might also establish such a facility. This conjecture seems quite plausible given that one of Microsoft’s senior theory researchers, Laszlo Lovasz, will be leaving Microsoft research in Washington State and to take a Professorship at Eotvos Lorand University. The fact that companies are willing to establish such facilities is a strong endorsement of the intellectual capital they find in Hungary. Those Computer Scientists I met with feel there will be strong collaboration between the academic research community and the new facilities in Zsambec.

 

The AD had two meetings with AF Major Mark Wills, the Defense Cooperation Program Manager in Hungary, and Major Wills informed Greenberg that the Hungarian MOD has virtually no research interaction with the University and Academy of Science scientific community. This seems a pity given the talent that is available. On the other hand, given the International Field Office’s desire to establish strong ties with the FSU and former Warsaw Pact countries, Hungary seems like an excellent investment.
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