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projects/adigator.

. Rao, A. V,, Benson, D. A,, Patterson, M. A., Francolin, C. C., Sanders, 1., and Huntington, G. T., GPOPS: A
MATLAB Software for Solving Optimal Control Problems Using Gauss Quadrature Collocation. Algorithm

902 Collected Algorithms of the Association of Computing Machinery. http://calgo.acm.org.

GRADUATED Ph.D. STUDENTS

Student Name Institution Date Awarded Current Employer
Dr. Alexander Miller University of Florida | August 2021 Johns Hopkins Applied Physics Laboratory
Dr. Rachel Keil University of Florida | August 2020 Johns Hopkins Applied Physics Laboratory
Dr. Miriam Dennis University of Florida | August 2020 | Air Force Research Laboratory - Edwards Air Force Base
Dr. Yunus Agamawi University of Florida | August 2019 Johns Hopkins Applied Physics Laboratory
Dr. Fengjin Liu University of Florida | December 2015 Snapchat
Dr. Kathryn F. Graham University of Florida | December 2015 Utah State University
Dr. Begum Cannataro University of Florida | August 2015 Draper Laboratory
Dr. Matthew J. Weinstein | University of Florida May 2015 Draper Laboratory
Dr. Camila C. Frangolin University of Florida | August 2013 Draper Laboratory
Dr. Michael A. Patterson | University of Florida May 2013 Johns Hopkins Applied Physics Laboratory
Dr. Divya Garg University of Florida | August 2011 Intel Corporation
Dr. Christopher L. Darby | University of Florida April 2011 Intel Corporation
Dr. Geoffrey T. Huntington MIT May 2007 Blue Origin Federation, LLC
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CURRENT Ph.D. STUDENTS

Student Name Institution Expected Completion Date
Cale Byczkowski | University of Florida May 2025
George Haman III | University of Florida May 2025
Emily Palmer University of Florida May 2025
Gabriela Abadia | University of Florida May 2025
Elisha Pager University of Florida August 2022
Brittanny Holden | University of Florida August 2022
Joseph Eide University of Florida December 2021

TEACHING EVALUATIONS (UNIVERSITY OF FLORIDA)

Course Course Semester Course Rao Overall | Department | College
Number Name Taught Enrollment | Evaluation Mean Mean
EAS 4510 Astrodynamics Spring 2018 110 4.92 4.10 4.07
EAS 4510 Astrodynamics Spring 2019 152 4.89 413 4.14
EAS 4510 Astrodynamics Spring 2020 122 4.81 4.18 421
EAS 4510 Astrodynamics Fall 2020 45 4.63 4.07 4.25

EGM 3400 | Elements of Dynamics | Spring 2007 38 4.60 4.00 417
EGM 3400 | Elements of Dynamics | Fall 2008 74 4.75 4.10 419
EGM 3400 | Elements of Dynamics | Fall 2010 40 4.64 4.14 4.21
EGM 3401 | Engineering Dynamics | Spring 2007 53 4.70 4.00 4.17
EGM 3401 | Engineering Dynamics | Fall 2008 82 4.79 4.10 4.19
EGM 3401 | Engineering Dynamics | Fall 2010 104 4.66 414 421
EGM 3401 | Engineering Dynamics | Spring 2011 85 4.76 4.12 4.11
EGM 3401 | Engineering Dynamics | Spring 2013 280 4.57 4.16 415
EGM 3401 | Engineering Dynamics | Fall 2014 103 4.62 4.07 4.13
EGM 3401 | Engineering Dynamics | Spring 2015 81 4.90 4.13 4.14
EGM 3401 | Engineering Dynamics | Fall 2016 232 4.85 4.18 4.15
EGM 3401 | Engineering Dynamics | Spring 2017 111 4.93 4.21 4.16
EGM 3401 | Engineering Dynamics | Spring 2018 90 4.88 4.10 4.07
EGM 3401 | Engineering Dynamics | Fall 2018 149 491 4.21 422
EGM 3401 | Engineering Dynamics | Spring 2021 139 4.54 4.24 4.25
EML 4220 | Mechanical Vibrations Fall 2006 128 4.54 3.99 413
EML 4220 | Mechanical Vibrations | Spring 2009 151 4.57 4.10 4.19
EML 4220 | Mechanical Vibrations Fall 2012 51 4.48 4.17 4.19
EML 5215 | Analytical Dynamics Fall 2007 35 4.54 3.99 414
EML 5215 | Analytical Dynamics Fall 2009 45 4.75 4.14 4.18
EML 5215 | Analytical Dynamics Fall 2011 49 4.67 411 417
EML 5215 | Analytical Dynamics Fall 2013 31 4.14 4.05 4.17
EML 6934 Optimal Control Spring 2008 19 4.53 4.08 4.20
EML 6934 Optimal Control Spring 2010 29 4.35 4.10 4.17
EML 6934 Optimal Control Spring 2012 23 4.50 4.20 417
EML 6934 Optimal Control Spring 2014 9 4.56 4.09 4.14
EML 6934 Optimal Control Fall 2017 27 4.77 4.44 4.40
EML 6934 Optimal Control Fall 2019 16 4.68 4.40 4.43
Notes:

e Prior to the 20192020 acacemic year

— Publicly available University of Florida teaching evalutions can be found athttps://evaluations.

ufl.edu/evals/Default.aspx.

— The category “overall instructor evaluation” is an actual question on the evaluations.

e From 2019-2020 onwards
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— Course evaluations can be found at https://gatorevals.aa.ufl.edu/public-results/.

— The category “overall instructor evaluation” is the average of the responses to a series of questions

regarding the course.

EXTERNAL RESEARCH FUNDING

| Total Funding as PI or Co-PI | $7,001,997

Agency | U.S. Air Force Research Laboratory
Role | Principal Investigator
Title | Solutions to Optimal Control Problems for Boost Glide High-Speed Applications

Period of Performance | August 2021 to August 2024
Amount | $295,247

Agency | National Science Foundation
Role | Principal Investigator (Co-PI: W. Hager)
Title | Improved Numerical Methods for Solving Optimal Control Problems with

Period of Performance
Amount

Nonsmooth and Singular Solutions
January 2021 to December 2023
$609,025

Agency
Role
Title

Period of Performance
Amount

NASA Florida Space Grant Consortium

Principal Investigator

Novel Computational Approach for Optimal Debris Mitigation from
Low-Earth Orbit

August 2020 to August 2021

$25,000

Agency | Lockheed-Martin Corporation
Role | Principal Investigator
Title | Methods for Solving Optimal Control Problems with Nonsmooth Solutions
Period of Performance | August 2019 to August 2020
Amount | $100,000
Agency | U.S. Office of Naval Research
Role | Principal Investigator (Co-PI: M. Hale)
Title | A Novel Computational Framework for Optimal Control of Multi-Agent Systems
Period of Performance | August 2019 to August 2022
Amount | $599,615
Agency | NASA Florida Space Grant Consortium
Role | Principal Investigator
Title | A Computational Approach for the Efficient and Accurate Solutions of Solar

Period of Performance
Amount

Sail Trajectory Optimization Problems
August 2018 to December 2019
$25,000

Agency
Role
Title

National Science Foundation

Co-Principal Investigator (PI: W. Hager)

Polyhedral Techniques for Fast Sparse Nonlinear Optimization and
Their Application to Nonsmooth Optimal Control

Period of Performance | August 2018 to July 2021
Amount | $200,000
Agency | National Science Foundation

Role | Principal Investigator (Co-PI: M. Kumar)
Title | A Computational Framework for Chance-Constrained Optimal Control
Period of Performance | July 2016 to June 2019
Amount | $400,000
Agency | U.S. Naval Air Systems Command (via Systems Technology, Inc)
Role | Principal Investigator (Co-PI: W. W. Hager)
Title | Phase II: Pseudospectral Optimal Control for Flight Trajectory Optimization
Period of Performance | January 2017 to January 2019
Amount | $295,580
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Agency | U.S. Naval Air Systems Command (via Systems Technology, Inc)
Role | Principal Investigator (Co-PI: W. W. Hager)
Title | Phase I: Pseudospectral Optimal Control for Flight Trajectory Optimization
Period of Performance | July 2015 to October 2016
Amount | $72,500
Agency | U.S. Air Force Research Laboratory
Role | Principal Investigator (Co-PI: W. W. Hager)
Title | Solutions to Optimal Control Problems for Boost Glide High-Speed Applications
Period of Performance | September 2015 to September 2017
Amount | $358,842
Agency | NASA Florida Space Grant Consortium
Role | Principal Investigator
Title | A Novel Computational Approach to Solving Optimal Control Problems

Period of Performance

Whose Solutions Lie on Singular Arcs
August 2015 to August 2016

Amount | $25,000
Agency | National Science Foundation
Role | Co-Principal Investigator (PI: W. W. Hager)
Title | Fast Sparse Nonlinear Optimization and Its Application to Optimal Control
Period of Performance | July 2015 to July 2018
Amount | $299,793
Agency | U.S. Office of Naval Research
Role | Co-Principal Investigator (PL: W. W. Hager)
Title | New Innovations in Large-Scale Sparse Optimization and Applications
Period of Performance | March 2015 to February 2018
Amount | $479,870
Agency | National Science Foundation
Role | Co-Principal Investigator (PIL: B. J. Fregly)
Title | A Next-Generation Computation Framework for

Period of Performance
Amount

Predicting Optimal Walking Motion
August 2014 to August 2017
$499,994

Agency
Role
Title

Period of Performance
Amount

National Aeronautics and Space Administration

Principal Investigator

A Computational Approach for the Efficient and

Accurate Solutions of Low-Thrust Trajectory Optimization Problems
August 2014 to August 2015

$30,657

Agency
Role
Title

Period of Performance
Amount

U. S. Space and Naval Warfare Systems Command

Principal Investigator (Co-PI: M. Kumar)

A Computational Approach for Probabilistically Constrained Design
Optimization Using Generalized Polynomial Chaos and Pseudospectral
Methods (Phase 1: gPC Modeling and Sparse Symmetric Linear Solver)
September 2013 to December 2014

$247,083

Agency
Role
Title

Period of Performance
Amount

NASA Florida Space Grant Consortium

Principal Investigator

A Novel Computational Framework for Efficient and Accurate Low-Thrust
Optimal Mission Planning

August 2013 to February 2015

$25,000

Agency

Role

Title

Period of Performance
Amount

National Aeronautics and Space Administration

Principal Investigator

Low-Thrust Trajectory Optimization Using Pseudospectral Methods
January 2012 to December 2012

$25,000
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Agency | U.S. Defense Advanced Research Projects Agency
Role | Principal Investigator (Co-PI: W. W. Hager)
Title | A Computational Framework for the Rapid, Reliable, & Robust Solutions
to Complex Constrained Optimal Control Problems
Period of Performance | October 2011 to October 2014
Amount | $986,684

Agency | U.S. Office of Naval Research
Role | Principal Investigator (Co-PL: W. W. Hager)
Title | A Computational Framework for the Real-Time Solution of
Optimal Control Problems
Period of Performance | November 2010 to October 2013
Amount | $551,728

Agency | Advatech Pacific/U. S. Air Force Research Laboratory
Role | Principal Investigator
Title | Advancement in Computational Methods for Optimal Control
Using Pseudospectral Methods
Period of Performance | September 2010 to May 2011
Amount | $75,000

Agency | U.S. Air Force Research Laboratory
Role | Principal Investigator
Title | A Pseudospectral Mission Planning Tool for Prompt Global Strike
Period of Performance | September 2009 to August 2010
Amount | $75,000

Agency | NASA Florida Space Grant Consortium
Role | Principal Investigator
Title | A Multi-Disciplinary Design Optimization Approach to
Rapid Space Planning for Operationally Responsive Space
Period of Performance | August 2009 to August 2010
Amount | $16,000

Agency | Lockheed-Martin Corporation
Role | Co-Principal Investigator (PI: G. Wiens)
Title | Multi-Disciplinary Design Optimization of Aeroassisted
Orbital Transfer
Period of Performance | January 2009 to December 2009
Amount | $95,000

Agency | U.S. Office of Naval Research
Role | Principal Investigator
Title | A Computational Approach for Autonomous Undersea Vehicle
Near-Optimal Path Planning and Guidance
Period of Performance | September 2008 to August 2012
Amount | $224,379

Agency | U.S. Army Research Office
Role | Principal Investigator (Co-PI: W. W. Hager)
Title | A Computational Framework for Path Planning and
Guidance for Dynamical Systems with Nonholonomic Constraints
Period of Performance | September 2008 to June 2009
Amount | $50,000

Agency | NASA Florida Space Grant Consortium
Role | Principal Investigator
Title | Student Award for Trajectory Optimization
Period of Performance | August 2008 to August 2009
Amount | $10,000

Agency | NASA Florida Space Grant Consortium
Role | Principal Investigator
Title | A Computational Approach for Rapid Space Mission Planning
Period of Performance | August 2007 to August 2008
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Amount | $25,000
Agency | ATK Launch Systems
Role | Principal Investigator
Title | Launch Vehicle Ascent Guidance Using Pseudospectral Methods
Period of Performance | July 2007 to August 2008
Amount | $65,000
Agency | ATK Launch Systems
Role | Principal Investigator
Title | Launch Vehicle Ascent Guidance Using Pseudospectral Methods
Period of Performance | January 2007 to June 2007
Amount | $60,000
Agency | National Aeronautics and Space Administration
Role | Principal Investigator
Title | Legendre Pseudospectral Method for Multiple
Spacecraft Formation Flying
Period of Performance | July 2003 to June 2006
Amount | $180,000
INVITED TALKS
Institution Topic Dates
Next-Generation Computational
University of Texas at Austin Framework for Rapid and Reliable April 2021
Solutions to Optimal Control Problems
Next-Generation Computational
Pennsylvania State University Framework for Rapid and Reliable March 2017
Solutions to Optimal Control Problems
Next-Generation Computational
University of Cincinnati Framework for Rapid and Reliable November 2016
Solutions to Optimal Control Problems
Next-Generation Computational
University of Texas at Arlington Framework for Rapid and Reliable September 2016
Solutions to Optimal Control Problems
International Conference on Novel Computational Framework
Continuous Optimization for the Numerical Solution of Constrained | August 2016
(ICCOPT 2016) Optimal Control Problems
Next-Generation Computational
Georgia Institute of Technology Framework for Rapid and Reliable March 2016
Solutions to Optimal Control Problems
University of Edinburgh —
International Symposium for Numerical Methods for Optimal Control July 2015
Computer Simulation in Biomechanics
Imperial College of Science & Technology — Graph Coarsening of KKT Systems
2015 British-French-German Conference Arising in Orthogonal Collocation June 2015
on Optimization Methods for Optimal Control
Next-Generation Computational
Clemson University Framework for Rapid and Reliable April 2015
Solutions to Optimal Control Problems
Oxford University Pseudospectral Methods: March 2014
Theory and Practice
Next-Generation Computational
Embry-Riddle Aeronautical University Framework for Rapid and Reliable January 2014
Solutions to Optimal Control Problems
Johannes Kepler University — Survey of Numerical
Workshop on Optimization and Optimal Methods for Optimal Control July 2013

Control
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Oxford University Pseudospectral Methods: December 2012
Theory and Practice
McGill University — Pseudospectral Methods:
2012 Bellairs Workshop on for Optimal Control March 2012
Computer Graphics & Animation for Computer Animation
Next-Generation Computational
University of Toronto Framework for Rapid and Reliable March 2012
Solutions to Optimal Control Problems
Next-Generation Computational
George Washington University Framework for Rapid and Reliable April 2010
Solutions to Optimal Control Problems
Next-Generation Computational
Georgia Institute of Technology Framework for Rapid and Reliable March 2010
Solutions to Optimal Control Problems
Next-Generation Computational
University of Illinois at Urbana — Champaign Framework for Rapid and Reliable March 2010
Solutions to Optimal Control Problems
CONSULTING AND SHORT COURSES
Institution Work Performed Dates
National Air and Space Intelligence Center | Short Course on Optimal Control July 2018
Lockheed-Martin Space Systems Optimal Control Consulting August 2017
NASA Goddard Space Flight Center Short Course on Optimal Control July 2016
Doolittle Institute (Eglin Air Force Base) Short Course on Optimal Control December 2015
Edwards Air Force Base Short Course on Optimal Control August 2015

MITRE Corporation Optimal Control Consulting July 2015 — Present
Doolittle Institute (Eglin Air Force Base) | Short Course on Optimal Control October 2014
Edwards Air Force Base Short Course on Optimal Control September 2014
Kirtland Air Force Base Short Course on Optimal Control July 2014
Doolittle Institute (Eglin Air Force Base) | Short Course on Optimal Control May 2014
Edwards Air Force Base Short Course on Optimal Control March 2013

Advatech Pacific

Optimal Control Consulting

Analytical Graphics, Inc.

Short Course on Optimal Control

May 2010

PROFESSIONAL SERVICE
Role Service Dates of Service
Member, Space Flight Mechanics American Astronautical September 2016
Technical Committee Society to Present
General 2012 AIAA/AAS Astrodynamics August
Chair Specialist Conference 2012
Technical 2009 AAS/AIAA Astrodynamics August
Chair Specialist Conference 2009
Associate Journal of the November 2006
Editor Astronautical Sciences to Date
Associate Journal of Optimization June 2011
Editor Theory and Applications to Date
Associate Journal of January 2015
Editor Spacecraft and Rockets to Date
Member, Space Flight Mechanics American Astronautical January 2007
Technical Committee Society to August 2013
Member, Publications Committee American Institute of January 2009
Technical Committee Aeronautics and Astronautics | to December 2011
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HONORS AND AWARDS

Award Institution Conferring Award Date of Award
University of Florida Herbert Wertheim College of Engineering August
Term Professorship University of Florida 2021 - 2024
Fellow American Astronautical Society 2020
University of Florida Herbert Wertheim College of Engineering August
Term Professorship University of Florida 2017 — 2020
Erich Farber Department of Mechanical & Aerospace Engineering November
Faculty Fellow University of Florida 2016
Pramod P. Khargonekar College of Engineering July
Junior Faculty Award University of Florida 2012
Associate American Institute of January
Fellow Aeronautics and Astronautics 2011
Teacher of Department of Mechanical & Aerospace Engineering April
the Year University of Florida 2007
Faculty of Department of Mechanical Engineering May
the Year Boston University 2006
Book of The Charles Stark April
the Year Draper Laboratory, Inc. 2006
Outstanding Faculty College of Engineering May
of the Year Boston University 2004
Faculty of Department of Mechanical Engineering May
the Year Boston University 2002
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