
Keith B. Doyle

Senior Lecturer, Head of the Engineering Management Program

Mechanical Engineering Department

University of Vermont
Summary: Over thirty years developing technology for commercial, aerospace, and defense industries with strengths and expertise in the following areas:
· Management and Business
· Program management, business and technology development, leadership, organizational behavior, operations, innovation, and entrepreneurship
· Technical

· Solid mechanics, structural dynamics, optomechanical engineering, integrated modeling

· Education

· Mentoring, training, teaching, and educating students and professionals
Professional Experience:

University of Vermont: (Aug 2024 – present)
      Mechanical Engineering Department, Senior Lecturer
· Head of the Engineering Management program 
Assumption University: (Jan 2024 – May 2024)

      Grenon School of Business, Adjunct Professor

· Instructor for Introduction to Management 

MIT Lincoln Laboratory: (Oct 2008 – Present)
Assistant Division Head, Engineering (Oct 2020 – present)

· Co-leading ~ 500-person workforce including eight functional engineering groups in the development of advanced prototype systems for national security and science applications

· Co-managing Division’s annual execution of over 200 programs and $100M of labor including training and mentoring of new program managers 
· Co-leading the Division’s fabrication capabilities including implementation of efficiency initiatives involving workflows, supply chains, quality, reliability, tracking, and digital engineering practices

· Division lead of the design and fabrication of the new Engineering Prototyping Facility (290,000 sft, $300M)

· Leading technology development portfolio including IR&D and external industry and peer co-development

· Coordinating academic collaborations with MIT Campus and select universities for instructing and research

· Providing leadership development and strategic planning mentoring and training for ~ 40 group and senior leaders
Group Leader, Structural & Thermal-Fluids Engineering (Feb 2014 – Sep 2020)

· Created the Structural & Thermal-Fluids Engineering Group building and leading a team of over 70 staff
· Responsible for all aspects of the group including staff recruitment and development, operations budgets, labs, equipment, community outreach, and STEM education
· Led the execution of the Group’s technical portfolio that included over 50 programs per year and $15M of labor
· Led $3M of annual R&D funding spearheading novel developments in structural materials, thermal cooling, aerodynamics propulsion, and modeling and simulation tools 
Associate and Assistant Group Leader (Nov 2009 – Feb 2014)

· Engineering Analysis Group
Deputy Program Manager (June 2010 – May 2017)
· Responsible for the development and flight demonstration of a complex, airborne electro-optical system (>$120M) for the Department of Defense leading a multidisciplinary team of over 40 engineers managing technical execution, resources, risks, budget, schedule, design reviews, and vendor procurements working closely with the internal program management team, sponsor, supporting government agencies, and industrial partners for technology transfer
Senior Staff, Optical Systems Engineering Group (Oct 2008 – Nov 2009)
· Engineering lead for the development of a 37-meter primary reflector for a radio telescope overseeing a team of engineers, technicians, machinists, and contractors 

Technology Development

· Engineering Research IR&D portfolio and APETS annual conference lead (2020 – present)

· Deputy for Advanced Materials and Processes applied research (2014 – 2021)

· New Technologies Initiative Board (2011 – 2013)
Sigmadyne, Inc., Vice-President (Jan 2003 – Oct 2008)
· Co-owner and partner of consulting and software development company providing optomechanical engineering and software services for industry and government clients for high-precision optical systems
· Participated in new business and strategic development activities including the commercial software product, SigFit, used in three continents with annual sales of ~ $400K 
· Established new client base and provided engineering consulting services to numerous companies across the U.S. working on ISR cameras, laser communications, laser radar, space telescopes, and deformable mirror technology
Optical Research Associates, Senior Systems Engineer (May 1998 – Jan 2003)
· Provided optical engineering services and software development to clients world-wide including automotive, commercial, telecommunication start-ups, microlithography, aerospace, and government organizations 

· Developed new software capabilities for the company's flagship product CODEV supporting sales, marketing, and business development teams. This included supporting trade shows at conferences, visits to customer sights, and trips to Europe and Asia.

MIT Lincoln Laboratory, Optical Systems Engineering Group, Technical Staff (1993 – 1998)
· Served as the lead structural engineer for NASA’s EO-1 Advanced Land Imager designing the optical metering structure and performing vibration and materials testing
· Served as the lead structural engineer for the Airborne Infrared Imaging program supporting the optomechanical design, analysis, and vibration testing 
University of Arizona, Optical Sciences Center, Research Associate (1990 – 1993)
· Developed novel structural optimization techniques including the optimization of lightweight mirrors and metering structures in the Optomechanical Engineering Research Group (Dan Vukobratovich, Ralph Richard)
· Optomechanical design of a ground-based optical interferometer and a star-tracker lens assembly

ITEK Optical Systems, Engineer (1988 – 1990)
· Performed structural design and analysis of lightweight mirrors, optical mounts, and flexures for high-precision airborne and ground-based optical systems to meet performance and structural integrity requirements in temperature, pressure, vibration, and shock environments.
Education:
2019  MBA, Massachusetts Institute of Technology
1993  Ph.D. in Engineering Mechanics with minor in Optical Sciences, University of Arizona

1991  M.S. in Mechanical Engineering, Northeastern University

1988  B.S. in Engineering, Swarthmore College

Awards:
· Lincoln Laboratory Leadership Award for Advancing Organizational Culture (2018)
· SPIE Technical Achievement Award (2015)

· Elected SPIE Fellow 2014, Senior Member 2009
Professional Activities:
· Adjunct Faculty Member, Optical Sciences Center, University of Arizona (2011-2020)
· Institute of Optics, University of Rochester, Optics Summer Series Instructor: Optomechanics (2005 – present)
· Short Course Instructor since 2000 for SPIE, University of Rochester’s Institute of Optics, and Sigmadyne; Integrated Opto-Mechanical Analysis (2000 - present), Finite Element Analysis of Optics (2014 - present), and Opto-Mechanics (2011 – present)
· SPIE Conference Chair: Optomechanical Engineering (2019 - present)
· SPIE Program Committee: Optical Modeling and Performance Predictions (2001 - present)

· SPIE Fellow and Technical Achievement Award Selection Committee member (2017-present)
· Optical Engineering journal reviewer (2014 – present)
Publications:

Books
Integrated Optomechanical Analysis, 2nd Edition, Doyle, K. B., Genberg, V. L., Michels, G. J., SPIE Press, Nov., 2012. (First edition, 2002).
Two chapters in the Handbook of Optomechanical Engineering, editor, Anees Ahamd, 2nd Edition, CRC Press, Baca Raton, Florida, 2017.

Conference Proceedings
“LLIMAS: Revolutionizing Integrated Modeling and Analysis at MIT Lincoln Laboratory,” Doyle, K. B., Stoeckel, G. P., SPIE, San Diego, CA, August, 2017.
“Using Multidisciplinary Optimization For CCD Shim Design in the Transiting Exoplanet Survey Satellite,” Stoeckel, G. P., Doyle, K. B., SPIE, San Diego, CA, August, 2017.
“Integrated Modeling and Analysis for Airborne Optical Systems at MIT Lincoln Laboratory,” Doyle, K. B. et al., Aero-mechanical and Aero-Optical Effects for Airborne Laser Systems Workshop, AFRL, Kirkland AFB, Albuquerque, NM, March, 2017.

“Using Integrated Optomechanical Modeling to Assess Performance of the Transiting Exoplanet Survey Satellite,” Stoeckel, G. P., Doyle, K. B., SPIE, San Diego, CA, August, 2015.
“A window-based lasercom terminal,” Ulmer, T., Nowak, G., Doyle, K., MILCOM, October, 2014.

“Vibration analysis and testing for the LLST optical module,” Weatherwax, M., Doyle, K., San Diego, CA, August, 2014.

J. H. Hwang, K. Doyle, B. Languirand, Pyrotechnic Shock Test Capabilities at MIT Lincoln Laboratory. Proceedings of 28th Aerospace Testing Seminar, Aerospace Corporation, El Segundo, CA, April 2014.

“Coupling commercial software for STOP analysis at MIT Lincoln Laboratory,” Stoeckel, G., Doyle, K., SPIE Vol. OP307, San Diego, CA, August, 2013.

“Computational methods to compute wavefront error due to aero-optic effects,” Genberg, V., Doyle, K., Bury. M., Cusher, A., Sebastian, T. SPIE Vol. OP307, San Diego, CA, August, 2013.

“An Integrated method for aero-optical analysis,”  Bury, M., Doyle, K., Cusher, A., Sebastian, T., Genberg, V., AIAA 51st Aerospace Sciences Meeting, Grapevine, TX, Jan. 2013.
“Integrated modeling of jitter MTF due to random loads," Genberg, V. L., Doyle, K. B., Michels, G. L., SPIE Vol. 8127, San Diego, CA, August, 2011.  
"Optomechanical Design and Analysis of the LLCD space terminal telescope," Nevin, K. E., Doyle, K. B., Pillsbury, A. D., SPIE Vol. 8127, San Diego, CA, August, 2011.
"RF-mechanical performance of the Haystack radio telescope", Doyle, K. B., Brenner, M., Antebi, J., Kan, F. W., Valentine, D. P., Sarawit, A. T., SPIE Vol. 8125, San Diego, CA, August, 2011.  
"Antenna performance predictions on a radio telescope subject to thermal perturbations”, Doyle, K. B., SPIE Vol. 7427(12), San Diego, CA, August, 2009.

"Integrating ANSYS Mechanical Performance with Optical Performance Analysis Using SigFit", Michels, G. J., Genberg, V. L., Doyle, K. B., ANSYS Users Meeting, Munich, Germany, 2008. 
"Design optimization of a dual mode multi-axis passive isolation configuration for MLCD", Doyle, K. B., SPIE Vol. 6665(15), San Diego, CA, August, 2007.
"Structural LOS jitter analysis for MLCD", Doyle, K. B., SPIE Vol. 6665(17), San Diego, CA, August, 2007.

"Design of a very small inertially-stabilized optical space terminal", Scozzafava, J., Boroson, D., Burnside, J., Doyle, K., DeFranzo, C., DeVoe, C., Glynn, M., SPIE Vol. 6709(4), San Diego, CA, August, 2007.

"A general tool for the design and analysis of stressed optic polishing", Genberg, V. L., Michels, G. J., Doyle, K. B., Bisson, G., Optical Society of America, Optical Fabrication and Testing Topical Meeting, October, 2006.
“External superelements in MSC.NASTRAN, a super tool for segmented optics”, Genberg, V. L., Bisson, G., Michels, G. J., Doyle, K. B., MSC VPD conference, July, 2006.

"Optical modeling of finite element surface displacements using commercial software", Doyle, K. B., Genberg, V. L., Michels, G. J., Bisson, G., SPIE Vol. 5867(18), San Diego, CA, August, 2005.

"Design optimization of system level adaptive optical performance", Michels, G. J., Genberg, V. L., Doyle, K. B., Bisson, G.,  SPIE Vol. 5867(25), San Diego, CA, August, 2005.
"Design optimization of actuator layouts for adaptive optics using a genetic algorithm", Michels, G. J., Genberg, V. L., Doyle, K. B., SPIE Vol. 5877(22), San Diego, CA, August, 2005. 

"Opto-mechanical I/F for MSC.NASTRAN", Genberg, V. L., Doyle, K. B., Michels, G. J., MSC 2004 VPD Conference, Huntington Beach, CA, October, 2004.
"Opto-mechanical I/F for ANSYS", Genberg, V. L., Doyle, K. B., Michels, G. J., ANSYS, Canonsburg, PA, May, 2004.
"Integrated optomechanical analysis of adaptive optical systems", Doyle, K. B., Genberg, V. L., Michels, G. J., SPIE Vol. 5178(5), 2003

"Design strength of optical glass", Doyle, K. B., Kahan, M. A., SPIE AM03-405, 2003.

"Optical performance as a function of dynamic mechanical loading", Genberg, V. L., Doyle, K. B., SPIE Vol. 5178(4), 2003

"Combining optical metrology with structural analysis", Genberg, V. L., Michels, G. J., Doyle, K. B., SPIE Optifab 2003.

“Optomechanical Design and Analysis of Adaptive Optical Systems using FEA and Optical Design Software”, Genberg, V. L., Doyle, K. B., Michels, G. J., FEMCI Workshop, 2003.


"Getting together", Doyle, K. B., SPIE OEMagazine, Design Talk article, January, 2003.

"Numerical methods for computing optical errors due to stress birefringence", Doyle, K. B., Genberg, V. L., Michels, G. J., SPIE Vol. 4769(5), Seattle, 2002. 

 “Orthogonality of Zernike Polynomials,” Genberg, V. L., Michels, G. J., Doyle, K. B., SPIE Vol. 4771(33), Bellingham, WA, 2002.

"Finite Element Modeling of Bonds", Michels, G. J., Genberg, V. L., Doyle, K. B., SPIE Vol. 4771(34), July, 2002, Seattle, WA.

"Athermal Design of Nearly Incompressible Bonds", Doyle, K. B., Michels, G. J., Genberg, V. L., SPIE Vol. 4771(35), July, 2002, Seattle, WA. 

"Making Mechanical FEA Results Useful in Optical Design", Genberg, V. L., Michels. G. J., Doyle, K. B., SPIE Vol. 4769(4), July, 2002, Seattle, WA. 

"Stress Birefringence Modeling for Lens Design and Photonics”, Doyle, K. B., Hoffman, J. M., Genberg, V. L., Michels, G. J.,International Optical Design Conference, SPIE Vol. 4832(50).

“Athermal Design and Analysis for WDM Applications”, Doyle, K. B., Hoffman, J. M., Proc. SPIE Vol. 4444(14), San Diego, 2001.

“ACIS Door Failure Investigation: Technical Aspects and Mitigation Procedures”, Kahan, M., Podgorski, W., Tice, N., Doyle, K., Proc. SPIE Vol. 4198(21), Boston, 2000.

“Thermo-Elastic Wavefront and Polarization Error Analysis of a Telecommunication Optical Circulator,” Doyle, K. B., Bell, W., Proc. SPIE Vol. 4093(2), San Diego, 2000.

“Enhanced Face-Cooled Gyrotron”, Haldeman, G.S., Temkin, R.J., Doyle, K. B., Windows, Conference Digest, 24th Intl. Conf. on Infrared and Millimeter Waves, L. Lombardo, editor, Monterey, CA, 6-10 Sept, 1999.

“Using Finite Element Analysis and Fractography to Resolve a Flex Pivot Failure Problem,” Doyle, K. B., Forman, S. E., Proc. SPIE Vol. 3132(1), San Diego, 1997.

“Optimal Structural Design of the Airborne Infrared Imager,” Doyle, K. B., Cerrati, V. J., Forman, S. E., and Sultana, J. A., Proc. SPIE, Vol. 2542(2), San Diego, 1995.

“An Optimization Method for the Design of Structures for Maximum Fundamental Frequency”, Doyle, K. B., Ph.D. Dissertation, University of Arizona, 1993.

“Optimal Optical Support Structures Based on Strength and Stiffness,” Doyle, K. B., Proc. SPIE, Vol. 1998(6), San Diego, 1993.
“Design of a Modified Serrurier Truss for an Optical Interferometer,” Doyle, K. B., Vukobratovich, D., SPIE, Vol. 1690(42), Orlando, 1992.


