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Research Interests

Interdisciplinary application of feedback analysis and control tools to research problems in
large scale distributed dynamic systems. My current research is in two main areas: in climate
dynamics, including geoengineering and climate variability, and in modeling and control design
for the Thirty Meter Telescope project.

Education
Ph.D. (1992)

S.M. (1990)

Massachusetts Institute of Technology, Dept. of Aeronautics and Astronautics.
Major in controls; minor structural dynamics. Thesis topic: “A Stochastic
Approach to Broadband Control of Parametrically Uncertain Structures”.
Massachusetts Institute of Technology, Dept. of Aeronautics and Astronautics.

B.A.Sc. (1987) University of Toronto, Engineering Science, Aerospace option.

Professional Experience

2008-present

2006

2002-2008
2000-2002
1994-2000

1993-1994
1992-1993
1987-1992

Senior Research Associate, Department of Control and Dynamical Systems,
California Institute of Technology, and visiting investigator, Carnegie Institute;
also guest researcher at Lund University Dept of Astronomy (2010).

Visiting Scientist, University of New South Wales and University of Adelaide
Senior Research Fellow, Dept. Control & Dynamical Systems, Caltech.

Visiting Associate, Dept. Control & Dynamical Systems, Caltech.

Flow Control Program Manager (99-00), Active Control Theme Leader (96-99),
and Senior Research Engineer (94-96), United Technologies Research Center.
Assistant Research Officer, National Research Council of Canada.

Postdoctoral Fellow, Dept. of Aeronautics and Astronautics, MIT.

Research Assistant, Dept. of Aeronautics and Astronautics, MIT.

Professional Service

¢ Senior member, AIAA. Member American Geophysical Union (AGU).

o Co-organizer of “Climate Feedbacks and Climate Dynamics”, 2004 AGU fall meeting.

e Member, AIAA Fluid Dynamics Technical Committee 2002-2006, member of Flow Control
Architecture and Algorithms sub-committee, and lead editor of document clarifying flow
control nomenclature to improve communications between fluids and control researchers.

e Treasurer, AIAA Guidance, Navigation and Control Technical Committee, 1998-2004.

e Area chair for “Control and Dynamics of Flexible Structures” for the AIAA Guidance,
Navigation and Control Conference, 2001 and 2002 and co-chair/chair for “Multidisciplinary
Control”, 2003 and 2004.



e Reviewer for AIAA Journal, AIAA J. Aircraft, AIAA JGCD, AIAA JPP, AHS Journal,
ASME JDSMC, CASI Journal, EJC, IEEE CST, IEEE TAC, IJRNC, JIMSS, JOSA(A), ISV,
OCAM, SIAM JAM, TCFD, Climatic Change.

e External review panel member for JPL SMAP dynamics (Soil Moisture Active & Passive
mission), and for ESO E-ELT (European Extremely Large Telescope) construction proposal.

Honours and Awards

¢ Guest researcher, Lund University, Dept Astronomy, 2010.

e UTRC Leadership Council, 1996-2000.

e UTRC Outstanding Achievement Awards for technical contributions in helicopter cabin
active noise control for laboratory demonstration and successful flight test, 1994 and 1996.

o NASA Certificate of Appreciation for support of the development and flight of the Middeck
Active Control Experiment, 1995

e Barbara Zdasiuk Medal for highest graduating average in Eng. Science, U. Toronto, 1987.

¢ Canadian Aeronautics and Space Institute (CASI) student award, Toronto branch, 1987.

Recent Research Support

» Monitoring of geo-engineering effects and their Natural and anthropogenic analogues, (KISS
study program), 2011-2012

e Improving Interannual Prediction Skill in a Changing Climate via the Identification of
Compensating Coupled Model Error (DOE), 2011-2013. (With Eli Tziperman, Harvard.)

» Geoengineering Controllability (private donor), 2008-2011.

e Closed Loop Control of Vortex Formation (AFOSR MURI), 2005-2010. PI: Tim Colonius,
joint between Caltech, Princeton, Northeastern, IIT.

o Climate: Complex system, simple behavior (McDonnell fndn), 2003-2007. (w/ E. Tziperman)

e Design Development (2004-2009) and Early Construction (2009-2011) of TMT (Moore fndn).

o Conceptual design of the California Extremely Large Telescope (Caltech Board of Directors),
2000-2003.

« Integrated Control of Inlet/Compression Systems, & Actively Stabilized Isentropic Supersonic
Inlet (DARPA Micro-Adaptive Flow Control and Quiet Supersonic Platform projects), 2000-
2002. Joint project between MIT, Caltech, NASA Glenn, and Northrop Grumman.

e UTRC funding: DARPA (separation control), National Rotorcraft Tech. Center and Sikorsky
(noise control), Pratt & Whitney (externals & controls management, eddy current inspection),
and internal UTRC (active control leadership, flow control, noise control).

Consulting

e CSA Eng. (2008-09) aeroservoelasticity, (2003—04), wind-turbine vibration/noise control
e UTRC (2001-02), helicopter active noise control

Teaching

e CDS 110a/101 (2009-11; co-instructor, 2003, 2008), Analysis and Design of Feedback
Systems; undergraduate/graduate 1% quarter introductory controls.

e CDS 110b (2004-05, 2009—11) Introduction to Control Theory; undergraduate/graduate 2™
quarter controls class covering estimation, optimal control, and robustness.

e CDS 111 (2001-2004) Applications of Control; undergraduate/graduate class focused on
laboratory implementation of control designs.

e Ae240 (co-instructor, 2009) Closed-loop Flow Control
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Department of Aeronautics and Astronautics, M.I.T., Cambridge, MA, Feb. 1990.



Recent Invited lectures

Princeton (Mech. & Aerospace Eng.), 10/15/10, “From EI Nino to geoengineering: applications of
feedback analysis tools to climate problems”

U. Maryland (Aerospace Eng.), 10/14/10, “From EI Nino to geoengineering: applications of feedback
analysis tools to climate problems”

Penn State (Geosciences), 10/13/10, “Can we test geoengineering?”

KTH (Automatic Control Lab), 9/13/10,
“Control of future large telescopes: Control of systems with thousands of actuators”

JPL (Controls group), 4/2/09, “Control for the Thirty Meter Telescope”
Northrop Grumman (Space Technology), 2/13/09 *““Control for the Thirty Meter Telescope”™

University of Chicago (Kavli Institute for Cosmological Physics), 12/02/2008
“Thirty Meter Telescope: Design, Performance, and Control”

University of Illinois, Urbana-Champaign (Aerospace Eng.), 12/01/2008
“Feedback analysis and control in climate dynamics™

European Southern Observatory, 11/21/2008, “Control of TMT Wind Response™

Danish Meteorological Institute, 11/14/2008
“Applying feedback analysis tools from engineering control theory to climate dynamics

Lund University, Sweden (Astronomy), 11/13/2008,
“Thirty Meter Telescope Performance Modeling and Control”

Lund University, Sweden (Dept. of Automatic Control), 11/12/2008
“Control for the Thirty Meter Telescope™

Hertzberg Institute for Astrophysics, National Research Council of Canada, 05/05/2008
“Control of TMT Wind Response”

UC Santa Cruz (Computer eng.), 02/25/2008, “From Telescope Control to Climate Dynamics™
JPL, 02/08/2008, “Applying feedback analysis tools from engineering control theory to climate dynamics”

U. Colorado, Boulder (EE) , 10/30/2007
“Applying feedback analysis tools from engineering control theory to climate dynamics”

UC Santa Cruz (Computer engineering), 5/2/2007, “Control for Extremely Large Telescopes™

Stanford University, (Aero/Astro), 2/21/2007
“Applying feedback analysis tools from engineering control theory to climate dynamics”

U. New South Wales, Australia, (Math), 9/21/2006
“Applying feedback analysis tools from engineering control theory to climate dynamics”

U. New South Wales, Australia, (Inst. Environmental Studies), 9/19/2006, “What it takes to be
undisciplined: An Interdisciplinary Adventure through Government, Industry and Academia

U. Adelaide, (ME), 6/7/2006, “Control for the Thirty-Meter Telescope™

UCLA, (Atm. & Ocean Sciences), 3/18/2005
“Analysis of feedback coupling between THC and WDC using tools from control theory”

Stanford University, (Aero/Astro), 11/17/2004, “Control for the Thirty-Meter Telescope”
NASA Langley, 7/15/2004, “Feedback Flow Control”
ATAA Aerospace Sciences Conf., 1/6/2004 “Design Tools for Synthetic Jet Separation Control”



Harvard University (Earth & Planetary Sciences), 12/4/2003
“Feedback Interaction between THC & WDC: A Survey of Relevant Control Tools”

AFRL WPAFB, 6/17/2003, “Feedback Control of Separation”

UCSD, (Mech. & Aero Engineering), 4/15/2003

“Dynamics and Control of Shock Motion in a Near-Isentropic Inlet”
U. Maryland (Aerospace Eng.), 9/28/2001 “Flow Control with Applications to Aircraft Inlets”
AFRL WPAFB, 4/27/2001, “Integrated Control of Inlet/Compression Systems™

NASA Glenn, 4/26/2001, “Integrated Control of Inlet/Compression Systems™



