ICIT 2006: Keynote Addresses

K1

Title: The Topic of Cancer: Computational Systems Biology for Cancer
Speaker: Bhubaneswar Mishra, Courant Institute, NYU School of Medicine, New York University.

Abstract of the Keynote: Rapid and accurate solutions to many biomedical problems are beginning to rely on systems and computational approaches. Few notable examples are: genomic assays for cancer, genetic analysis of cancer genomes for marker detection, models of cancer progression, etc. While these examples focus on cancer and currently build upon microarray technology, the algorithmic approaches must aim to be scalable, agnostic to the technologies, and applicable to a wide variety of problems. This talk surveys many promises, challenges and obstacles faced by the emerging field of systems biology as they tackle these biomedical problems. In particular, we will emphasize three highly-intertwined aspects of this problem: 

· Measuring: Array and Single-Molecule Measurements for More Informative 
Data 
· Mining: Combining Gene Expression and Genomic Patient Data for Discovery
· Modeling: Systems Biology algorithms for reasoning and redescription of 
time-course data. 
Various novel applications of mathematical ideas appear: 0-1-Laws in 
experiment design, Hidden Kripke Models and temporal logic redescriptins, 
Nonlinear Kalman-Bucy filtering, Efficient Maximum A Posteriori Estimators, 
etc.
About the Speaker: Professor Bhubaneswar (Bud) Mishra is a professor of computer science and mathematics at NYU's Courant Institute of Mathematical Sciences, professor of human genetics at MSSM, and a professor of cell biology at NYU SoM. He founded the NYU/Courant Bioinformatics Group, a multi-disciplinary group working on research at the interface of computer science, applied mathematics and biology. He has developed several sophisticated technologies, algorithms, and statistical analysis tools to attack biological problems that range from deciphering the structure of a genome to understanding chromosomal aberrations and their relation to cancer genetics. Prof. Mishra has a degree in Physics from Utkal University, in Electronics and Communication Engineering from IIT, Kharagpur, and M.S. and Ph.D. degrees in Computer Science from Carnegie-Mellon University. He has industrial experience in Computer Science (Tartan 
Laboratories, and ATTAP), Finance (Tudor Investment and PRF, LLC), Robotics and Biotechnology (OpGen, and Bioarrays). His research has ranged from compilers, algorithms and complexity, logic, and algebra to robotics, finance, internet, and biology. He is editor of Molecular Cancer Therapeutics, AMRX (Applied Mathematics Research Exchange) and Transactions on Systems Biology, and author of a textbook on algorithmic algebra and close to two hundred archived publications.  He also holds adjunct professorship at Tata Institute of Fundamental Research in Mumbai, India. From 2001-04, he was a professor at the Watson School of Biological Sciences, Cold Spring Harbor Lab. He is a co-inventor of Optical Mapping, Array Mapping, and Copy-Number Variation Mapping in biotechnologies. His other technological inventions include model checker for circuit verification, grasping and fixturing algorithms, reactive robotics, real-time schedulers, and nanotechnology for DNA profiling.
K2
Title: Information Fusion Algorithms in Bioinformatics
Speaker: Raj Acharya, Pennsylvania State University, USA.
Abstract of the Keynote: In this talk, we will present an information fusion algorithm for simultaneous clustering of sequence and microarray genomic data. The algorithm uses the Kullback Liebler distance and Extended Jaccard Coefficient for similarity. We will present experimental results using our algorithm.
About the Speaker: Raj Acharya obtained his Ph.D from the Mayo Graduate School of Medicine in 1984. Since then, he has worked as a Research Scientist at Mayo Clinic and at GE (Thomson)-CGR in Paris, France. He has also been a Faculty Fellow at the Night Vision Laboratory in Fort Belvoir in Washington D.C. and has been a NASA-ASEE Faculty Fellow at the Johnson Space Center in Houston, Texas. He is currently the department head of Computer Science and Engineering at the Pennsylvania State University. He is on the editorial board of IEEE/ACM Transactions on Computational Biology and Bioinformatics. He is the Founding Chair of the IAPR Technical Committee on Pattern Recognition in Bioinformatics. 


His main research thrusts are in the general area of Bioinformatics and Biocomputing. He was the prime architect of the PCABC Cancer Bioinformatics Datawarehouse project. He works on using information fusion techniques for genomics and proteomics. He is also developing fractal models for the DNA replication and transcription sites. 

His research work is supported by grants from NSF, NIH and PHS. 


His research work has been featured among others in Businessweek, Mathematics Calendar, The Scientist, Diagnostic Imaging Biomedical Engineering Newsletter, and Drug Design.
K3
Title: Cyber Physical Systems: Fiction or Reality?
Speaker: Rabi Mahapatra, Texas A & M University, USA.
Abstract of the Keynote: The Cyber Physical System (CPS) is going to be the next exciting domain after the Internet. This relatively new field looks to change the way that people interact with their surroundings as well as bring about an interface between technology and the physical world. The presentation begins with a short introduction to a hypothetical CPS node and various realms of CPS applications. We shall review several cases on CPS systems including some of the real projects where fictional idea of a CPS is in the process of being made reality. The presentation will cover potential challenges associated with cyber physical systems and possible mitigation approaches will be addressed. 

About the Speaker: Rabi N Mahapatra is an associate professor of Computer Science at Texas A&M University where he directs the Embedded System Research Group. He was in the faculty of IIT Kharagpur during 1984-95 and he was an academic visitor at IBM T.J Watson Research Center in 2001. His current research interests include High Confidence Embedded Systems, System-on-Chip, and VLSI Design. His is a Ford Fellow, and IEEE Distinguished Visitor.  
