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AREAS OF INTEREST

Mathematical modeling and algorithm development, optimal scheduling, sensor calibration, data analysis, optimization, estimation and other computational techniques. Other areas include  pattern recognition and machine learning, data compression, interactive Web design and Web-enabling real-time and intelligent systems.

EDUCATION:

Ph.D (Thesis topic: Optimization Techniques and Applications); M.S (Math),B.S (Math Honors)

SKILLS:

Programming : FORTRAN, C, IDL, MATLAB, LabVIEW (including G SERVER and GUI and CGI scripting in G),  HTML, JavaScript

Numerical methods: Optimization, compression, estimation, curve fitting.

Others: Web design and authoring, COTS Products Evaluation, Proposal Preparation, Technical Journal and Conference Paper Presentation.

Professional Membership: AIAA, AAS, AIAA GN&C Technical Committee.

EXPERIENCE:
 Computer Scientist(1/96- todate): Computer Sciences Corporation, Lanham,  MD 

(a) Responsible for data analysis and algorithm development for a new application in Multi-center Traffic Management Advisor (McTMA) , under a NASA Ames contract, to aid in detecting and responding to aircraft that pose a domestic security threat to the country.

· Proposed an approach for automatic detection of outliers based on clustering in the feature space.

· Devised an algorithm for parametric clustering and carried out some preliminary testing with real-time aircraft data. 

· Developed a prototype in LabVIEW and MATLAB for demo purposes.

· Developed a MATLAB prototype for ground targets assessment in conjunction with an identified threat aircraft and integrated the two prototypes.

(b) Responsible for developing new and improved algorithms for the Traffic Management Advisor(TMA) of CTAS (Center-TRACON Automation System), under FAA’s ERSDS contract, which was originally developed by NASA Ames.

· Proposed , prototyped and feasibility tested a new algorithm for optimal aircraft arrival scheduling subject to operational constraints to be incorporated into CTAS’s Dynamic Planner(DP) module– resulting in improvements of about 40% in the total arrival aircraft delay .

· Designed and prototyped of a new optimal runway allocation algorithm for DP to further minimize the arrival aircraft delays.

· Proposed a system for Web-based air traffic control and prototyped a small sub-system to demonstrate the feasibility.

1/96-11/00

Involved in spacecraft flight dynamics analysis and information technology projects. 

· Responsible for design of temperature-dependent spacecraft gyro calibration system 

· Flight dynamics COTS  product evaluation.

· Completed a CSC Leading Edge Forum Technology Grant project on Real-time Data Rendering Over the Internet. Under this grant, built a COTS based prototype for real-time spacecraft attitude determination over the Web (RAW: Real-time Attitude on the Web)
Earlier accomplishments include:

· Spacecraft dynamic modeling - new method for torque modeling

· Celestial navigation analysis - study of sensitivity of achievable accuracy.

· LabVIEW based real-time attitude determination development 

· Optimal spacecraft attitude maneuver - using constrained optimization

·  Mission specifications design for the EOS AM-1 attitude determination

· Mathematical specifications design for the Generalized  Support Software - an object-oriented design methodology for spacecraft attitude determination

· Mathematical specifications design for the Automatic Maneuver Planning Tool – an object-oriented design methodology for spacecraft maneuver planning 

Consultant(7/94-1/96): Involved in consultation to private as well as federal agencies like Naval research Laboratory (NRL), Washington DC 

The ephemeris representation algorithm developed by me, found to be the most promising of all algorithms in the literature, was implemented by NRL to represent the ephemeris of 8300 objects in the Naval Space Command catalog of satellites.

Principal Scientist(1/93-7/94): Hughes STX Corporation, GSFC's Cosmology Data Analysis Center at Greenbelt ,MD.; Senior Scientist(3/92-1/93): Hughes STX Corp., Greenbelt ,MD.

Responsible for:

. COBE spacecraft attitude analysis and QA to aid delivery of project data sets

. Incorporation of several enhancements to the COBE attitude software to meet the 

  changing requirements of the science investigators.

. Development of new tools to remove biases in the COBE attitude data.

. Development a new strategy, methodology, algorithms, software and QA tools

  for the COBE attitude determination in the post-gyro failure phase.

. Development of algorithms for compression of COBE science and attitude data.

. Development of methodology and algorithms for NIMBUS spacecraft attitude determination

Senior Scientist (6/77-3/92): Indian Space Research Org. (ISRO),  Bangalore, India.

Responsible for development of concepts , methodology and algorithms for various spacecraft mission tasks of interest to ISRO.

The independent tasks undertaken include:

 . geo-stationary satellite positioning for India's first communication satellite APPLE

 . Preliminary orbit determination for the ROHINI satellites using one pass tracking data.

 . Refinement of spacecraft orbit and attitude parameters using imagery from the smart sensor on-board RSD2 satellite

 . Design and Development of the star sensor based attitude determination system for India's first remote sensing satellite IRS1A

 . Payload alignment angle estimation for IRS1A using ground control points(GCPs).

 . Improvement of ground location accuracy of IRS1A data products using GCPs

 . Platform stability analysis of the communication and meteorological satellite INSAT2 using landmark data.

 . Identification of star sensor system requirements for an on-board attitude determination system.

 Also, served as a Project Engineer for spacecraft attitude for the state-of-the art remote sensing satellites IRS1C and D during which, the responsibilities included:

. Generation of specifications to meet the s/c pointing requirements

. Design of the methodology and algorithms

. Management of a team of programmers to develop the software

. Coordination with the h/w and other related s/w teams

. Conducting simulation studies

. Presentation before several review boards

. Documentation to meet the project standards.

. Involvement in the implementation of the s/w at the control center.

. Monitoring real-time execution of the s/w during initial phases of the mission and    carry out modifications and improvements as and when the need arose.

. Post-flight data analysis.

. Training of the mission personnel for regular operations

During the course of these activities, many innovative techniques got evolved. These include:

A new approach to star identification, that does not use the star magnitude information

A new algorithm for detection of reseau marks in remotely sensed imagery

A new procedure for on-board ephemeris representation with low memory requirements.

A novel procedure for reducing star catalog storage requirements.

A fast method for template matching for image registration

A new source coding technique for data compression.

Senior Research Fellow(1972-77):  National Aeronautical Labs,  Bangalore, India.

Carried out research and development in the areas of optimization techniques and their applications to problems of interest in the field of aerospace engineering. Original contributions with applications to several aerospace design and trajectory optimization problems include:

. Improvement of a direct search method for unconstrained  optimization

. Development of a random search method - OSSRS(Optimized Step Size Random Search)

. Development of a new constrained optimization method  SWIFT(Sequential Weight Increasing Factor Technique) and its integer counterpart SLAM (Sequential Lattice  Approximation Method).

Other areas of research included development of  optimization approaches to pattern recognition problems in the areas of supervised, unsupervised and mixed environments.

GENERAL

.Published over twenty five papers in various refereed journals. Reviewed several papers for the IEEE transactions on reliability.

.Over 20 years of s/w design and development experience on a variety of IBM and DEC systems using high level languages like FORTRAN. Knowledge of  C,  IDL, MATLAB, LabVIEW, G server and G CGI.

.Guided a few students in their graduate dissertation theses in the field of data compression. 

Interested in web development and have gained experience in HTML and JavaScript. Have developed some scientific applications sites using HTML and JavaScript like

http://www.geocities.com/SiliconValley/2902/math.htm

http://www.geocities.com/SiliconValley/2902/orbit.htm 

The site  Orbit-on-Web -http://www.geocities.com/SiliconValley/2902/orbit.htm was featured on the "SpaceViews Space Sites of the Week" for July 98

Experience in preparing proposals for exploring new business.

Company Courses:

UNIX, Object Oriented Programming, Introduction to C++

Intermediate web technology, Presentation and Writing Skills 101. 

AWARDS and HONORS

CSC 2000 Professional Paper Honorarium Award.

SETS 2000 Award for Individual Technical Excellence for technical creativity and innovation.

SEAS Center 1998 Individual Technical Excellence award for technical creativity and innovation

Featured by Women in Technology International  in the 

'Women in Science and Technology Month' at the following URL:

http://www.witi.com/center/witimuseum/womeninsciencet/1998/060298.shtml
NASA and COBE Science Working Group Award for "Outstanding contributions to the deliver the project data sets"

NASA and COBE Science Working Group award for "Contributions made to the COBE satellite"

KAAS (Karnataka Association for advancement of  Science 1985) "Young Scientist Award" for "Contributions to Mathematical Techniques and Their Application to problems of National  Interest"

PUBLICATIONS
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1. “Real-time Attitude on the Web”, Program Note, Aerospace America, pp 34-35, May 2001.

2. “Calibration of Gyros with Temperature Dependent Scale Factors”, NASA GSFC Flight Mechanics Symposium, Greenbelt, MD June 19-21,2001

3. "Spacecraft Dynamic Modeling Using Multivariate Direct Search Methods”, AIAA/USAF/NASA /ISSMO Symposium on Multidisciplinary Analysis and Optimization, Long Beach, California, Sept 6-8,2000.

4. " Real-time Attitude on the Web”, AIAA 6th Annual Workshop on Reducing Space Mission Costs, Sunnyvale, California, April 11-12, 2000.

5. "Autonomous Navigation Using Celestial Objects", AAS/AIAA Space Flight Mechanics Meeting, AAS 99-439, Girdwood, Alaska, August 1999.

6. "Optimal Features in - Feature out Fusion for Decisions in Multi-sensor Environments," Proceedings of the SPIE, Sensor Fusion: Architecture, Algorithms, and Applications II, Vol. 3376, pp 16-24, April 1998.

7. "CORE: Constrained Optimization by Random Evolution", Late Breaking papers at the Genetic Programming 1997 Conference, Stanford University Press, 1997.

8. "SCRIPT- Source Coding by Repeated Iterative Partitioning Technique", AIAA Conference on Computing in Aerospace, Nov 1993

9. "TEMPO: Template Matching by Parametric Optimization", Pattern Recognition Letters, Vol.14 pp 65-69, 1993

10. " A New Star Identification Technique for Attitude Control", Jl of Guidance, Control and Dynamics, Vol14, No.2, pp477-480, Mar-Apr 1991.

11. " A Compressed Polynomial Approach for on-board Ephemeris Representation", Journal of Guidance, Control and Dynamics, Vol. 13,No.4, pp 765-767, Jul-Aug 1990

12. " A Cognitive Heuristic Algorithm for Reseau Mark Detection by Hill Climbing", IEEE Trans. On Pattern Analysis and Machine Learning, Vol. PAMI-7, No.6, pp 743-747, Nov 1985

13. "Preliminary Orbit Determination By Composite Multi-Variate Search Strategy”, Journal of Guidance, Vol. 8, No.3, pp391-396, May-June 1985

14. "Orbit and Attitude Refinement of a Spinning Satellite using Landmark Data", Presented at the 14th International Symposium on Space Technology and Science, Tokyo Japan pp1003-1010,May 1984

15. "Linear Segmentation by Optimal Clustering", Proceedings of the IEEE conference on Systems, Man and Cybernetics, New Delhi pp 646-648, 1983

16. "An Empirical Initial Estimate for the Solution of Kepler's Equation", Journal of Astronautical Sciences, Vol. 30, No.4, 415-419,Oct 1982

17. "ANDAL: A Non-parametric Discrimination and Learning Algorithm for Recognition in Imperfectly Supervised Environment", IEEE Trans. on Pattern Analysis and Machine Intelligence,Vol.PAMI-3, No.4,pp469-474, Jul 1981 

18. "Optimal Control via Mathematical Programming", Journal of Guidance and Control, Vol. 4, No.4, pp443-444, Jul-Aug 1981

19. "A Composite Classifier System Design: Concepts and Methodology", Proceedings of the IEEE, Vol.67,No.5, pp 708-714, May 1979

20. "OPAL: A New Algorithm for Optimal Partitioning and Learning in Non-Parametric Unsupervised Environments", International Journal of Computer and Information Sciences,Vol.8, No.3,pp239-245,1979

21. "An Optimized Step Size Random Search", Computer Methods in Applied Mechanics and Engineering, Vol. 19, pp 99-106,1979

22. "Optimal Discriminant Learning in Mixed Supervised, Unsupervised and Imperfectly Supervised Environment", Proceedings of the International Conference on Cybernetics and Society, pp 1469-1474, Nov 1978

23. "Optimal Feature Space Partitioning in Multi-type Classifier System Design", Proceedings of the IEEE Computer Society Conference on Pattern Recognition and Image Processing, pp 444-447, 1978

24. "Optimal Discriminant Learning in Imperfectly Supervised Environment", Workshop on Pattern Recognition and Artificial Intelligence, Princeton, NJ April 1978

25. "Optimization of System Reliability by Sequential Weight Increasing Factor Technique" IEEE Trans. on Reliability,, Vol. R-26, No.5,pp 339-341,Dec 1977

26. "Determination of Minimum-Time-Climb profile of a military Aircraft by Energy Space approximation and Constrained Optimization", Proceedings of the National Systems  Conference, PSG College of Technology, Coimbatore, India, pp G4:1-6,1977

27. "Airfoil Design by Optimization", Proceedings of the National Systems Conference, PSG College of Technology, Coimbatore, India, pp G3:1-6,1977

28. "SWIFT- A New Constrained Optimization Technique", Computer Methods in Applied Mechanics and Engineering, Vol. 6 No.9, pp. 309-318,1975

