Serge L. Shishkin


Summary
Applied mathematician, expert in optimization and control theory

13 years of industrial research experience, multiple patents

Goal:     R&D position in hi-tech industry, leading research for challenging problems

Successful industry projects and government grants (DARPA, ONR, AFOSR) in: 

· electrical and mechanical engineering in aerospace and other applied fields
· image and data processing for military and commercial projects
· design optimization and auto-tuning control of industrial systems 

Strongest skills:

· solving cutting-edge tasks, original thinker and problem-solver in developing fields

· creative application of a large variety of mathematical methods

· learning new fields quickly, productive on early stages of the project

· highly adaptive in dynamic environments and on fast-moving projects

        United States Citizen

Professional Achievements/Applied Research

United Technologies Research Center - 2004 to Present – Staff Research Scientist/Engineer.  
Task leader in two DARPA grants, interacting with leading scientists in those fields:

· DYNARUM (2007–2008) in collaboration with Yale, Stanford, and Caltech (J. Marsden, others) 

· MSEE (2011–2014), in collaboration with Duke University (L. Carin, I. Daubechies, R. Calderbank, others), UCLA (S. Osher), and Univ. of Minnesota (G. Sapiro) 

Leading position in a number of research projects:

Control Theory/Design: Modification of helicopter control systems, reducing fatigue of critical parts; Development of noise and vibration cancellation systems (for Sikorsky); MPC.
Control Theory/Stability: Development and stability verification of wireless robust control systems (for Sikorsky); Verification and validation of jet engine control system (for Pratt & Whitney, AFOSR)

Image and Signal Processing: On-line Compressive Sensing of multi-spectral video streams (for ONR),  Electrical Capacitance Tomography, Activity Recognition, Sensor fusion and fault detection.
Optimization/Modeling: uncertainty processing and assessment, global optimization (for DARPA), robust PCA, source separation methods (for Sikorsky and Carrier); Modeling and optimization of building emergency evacuation (for UTC Fire and Security), L1 and other non-smooth optimization
In most cases, responsibilities covered the entire process cycle from the formulation of mathematical problems and writing proposals/white papers to development of program codes and documentation.
Sawtek, Inc. (subsidiary of Triquint, Inc.) 1999 to 2004 R&D Dept., R&D Engineer. Was responsible for optimization and modeling of surface acoustic wave (SAW) filters. SAW filters are critical parts of most wireless devices. The largest accomplished projects were: new differential model for IDT SAW filter that was deployed throughout the company for product development and was five times faster and was more accurate than the previous filter; design of optimal algorithm for withdrawal weighting of SAW filter; development of software package for robust optimization that accounts for parameter tolerances in production processes and corrects inaccurate numerical models. Responsibilities included supervision and maintenance of all standard optimization software (MATLAB, TOMLAB, SOL packages) and mathematical consultations of company staff on a broad range of topics in applied mathematics.

Texas Tech University, Lubbock, TX – 1997 to1999 - Research Associate, Applied Computational Intelligence Lab, Electrical Engineering Department. Was leading several projects, included: 
Image Processing/Optimization: Real time wavelet filter design for image compression; 

Control Theory/Optimization: Development of optimal control algorithm of induction motor; 
Statistics/Modeling: Statistical neural net for predicting yarn quality from fiber properties (for ITC). 

I also taught (with Dr. D. Wunsch) the course entitled “Probability and Statistics” at the graduate level in the Department of Electrical Engineering; maintained an adjunct professorship and taught the course “Passivity and Passivibility of Nonlinear Control Systems” in the Department of Mathematics.
Osaka University Medical School, Osaka, Japan - 1995 to 1997 - Visiting Researcher, Functional Diagnostic Imaging Division. Was developing algorithms for processing three-dimensional medical images from two-dimensional CT scans of the human heart and identification of vortices in the blood flow. 

 University of Sydney, Sydney, Australia - 1994 to 1995 - Visiting Researcher, Electrical Engineering Dept. Performed stability analysis and nonlinear control methods of power and mechanical systems.
Russian Academy of Science - 1991 to 1997 - Neuroinformatics Laboratory, Institute for Informatics and Automation, Senior Research Fellow, Deputy Laboratory Leader. Was responsible for all applied technical projects in the Laboratory, including technical communications with customers, research and supervision of software development. The largest projects included: development of a parameter estimation method for nuclear decay process; design of a knowledge base for an air monitoring system; software for automatic generation of a Neural Set-based expert system from a given set of examples.

USSR Institute for Aerospace Research - 1983 to 1991 - St. Petersburg, Russia, Engineer to Research Fellow. During the tenure of this work, I held a variety of positions of increasing responsibility. Principal areas of engagement included: online adaptive control for biped walking robot; real-time adaptive filter for radar signals; preprocessing system of aerospace images.
Education

Ph.D.
Applied Mathematics, St. Petersburg State University, 1990 (Thesis: "Computationally Efficient Algorithms for Large Systems of Non-convex Inequalities and Their Application to Adaptive Control")

M.S.
Applied Mathematics, St. Petersburg State University, 1983 (with honors)
Programming experience

Numerical methods: modeling (ODE, PDE, hybrid, hierarchical systems), Control systems (MPC,
 Stability and Robustness analysis), Optimization (stochastic, LMI, robust, L1, PCA, global)
Languages: Matlab, Simulink, C, C++, Fortran, Pascal 7.0;   
Patents

	ID
	Title
	Status
	Created
	Submitted

	ID-0000458-US   
	Security System Design Tool   
	Filed
	10/1/2004
	6/23/2005

	ID-0002785-US  
	Model-based building egress support system 
	Filed
	6/3/2006
	7/6/2006

	ID-0019464-US
	Data-Driven Rotor System Fault Detection, Isolation, and Reconstruction
	Filed
	9/6/2011
	9/6/2011

	ID-0016578-US
	Compact aero-thermo model stabilization with compressible flow function transform
	Filed
	11/30/2010
	7/5/2013

	ID-0028668-US
	Fast and optimal construction of probe signal for phase shift estimation with application to Capacitance Tomography and System Identification
	Submitted
	5/1/2013
	6/21/2013


Commendations and Awards

· Second Degree Diploma, National Young Scientists Competition, Adaptive Control Theory, Russia - 1991

· Second Prize at the Research Competition, Research Institute for Aerospace Methods, Russia - 1986

· Second Prize, Competition of Student Research Papers, St. Petersburg State University, Russia – 1983

Personal Information

Languages:  Russian; English
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