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Associate Professor of Aerospace Engineering
233 Hammond Bldg
The Pennsylvania State University
University Park, PA 16802
Phone: (814) 865-6434  Fax: (814) 865-7092 E-mail: joehorn@psu.edu

Education
Ph.D. in Aerospace Engineering, Georgia Institute of Technology, June 1999.
M.S. in Mechanical and Aerospace Engineering, University of Virginia, August 1992.
B.S. in Aerospace Engineering, University of Virginia, May 1990.

Experience
Associate Professor, Penn State University, July 2006 to present.
e Teaching undergraduate and graduate level courses in system dynamics, aircraft stability and control,
fundamentals of aeronautics, automatic controls, rotorcraft design, and rotorcraft stability and control.
e  Current Research Programs (and corresponding sponsors):
o Simulation Model Validation and Handling Qualities Analysis of the X-49A Compound
Helicopter (U.S. Army, Piasecki Aircraft Corporation)
o Flight Control Design for Rotorcraft with Variable Rotor Speed (U.S. Army / National Rotorcraft
Technology Center)
o Handling Qualities and Gust Alleviation Characteristics of Helicopters Using Active Rotors (U.S.
Army / Center for Rotorcraft Innovation / Sikorsky Aircraft Corporation, The Boeing Company)
o Control Design Methodologies for Improving Rotorcraft Gust Rejection with On-Blade Control
(NASA Ames Research Center)
o Innovative Rotorcraft Flight Control Systems Options to Enhance Shipboard Operations (U.S.
Navy, Barron Associates Inc.)
o Intelligent Control and Coordination of UAV (Penn State Applied Research Laboratory)

Associate Director of the Penn State Vertical Lift Research Center of Excellence, July 2006 to present.
e  One of four key faculty members at Penn State who manage the VLRCOE (the Penn State VLRCOE is
one of only two Vertical Lift Research Centers funded by the U.S. Army)
e The VLRCOE involves more than 25 faculty members and supports over 55 graduate students.

Assistant Professor, Penn State University, July 2000 to June 2006.

Senior Engineer, Sikorsky Aircraft Corporation, Electronic Flight Controls/Simulation, Handling Qualities
Group, Stratford, CT. July 1999 to July 2000.

e Handling qualities, stability and control development on S-92 program.

e Handling qualities, simulation, and control law development on Cypher Il UAV program.

Graduate Research Assistant, Georgia Tech., School of Aerospace, September 1996 to June 1999.
o Developed flight envelope limiting systems for the V-22 and XV-15 aircraft using neural network limit
prediction and tactile cueing through an active center stick. Demonstrated envelope cueing system in
piloted simulation at the Boeing Helicopters Flight Simulation Laboratory.

Project Engineer, Piasecki Aircraft Corporation, Essington, PA. August 1992 to August 1996.

e Flying Qualities and Simulation Specialist for the U.S. Army Vectored Thrust Combat Agility
Demonstrator (VTCAD) Program. Conducted wind tunnel testing, developed simulation models and
flight control laws. Conducted real-time flight simulation studies at the McDonnell-Douglas
Helicopter Systems Full Mission Simulator, the NASA Ames Vertical Motion Simulator, and the
Boeing Helicopters Flight Simulation Laboratory.

o Developed flight simulation code and control laws for the U.S. Navy SH-60F/VVTDP (program later
became the X-49A experimental compound helicopter)

Patents
e US Patent Number 7,438,259 Compound aircraft control system and method. Inventors: Frank N.
Piasecki, Joseph F. Horn, Andrew S. Greenjack
e  US Patent Number 6,332,105 Neural network based automatic limit prediction and avoidance system
and method. Inventors: Anthony J. Calise, Joseph F. Horn, J.V.R. Prasad

Awards and Associations
e Technical Chair of the 68" American Helicopter Society (AHS) Annual Forum (2011-2012)
e Deputy Technical Chair of the 67" American Helicopter Society (AHS) Annual Forum (2010-2011)
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Associate Editor of the Journal of the American Helicopter Society, 2010 - Present

AHS Handling Qualities Technical Committee, 2004- Present, Chair 2009-2010
Associate Fellow of the American Institute Aeronautics and Astronautics (AIAA)

2006 Georgia Institute of Technology Council of Outstanding Young Engineering Alumni
2003 American Helicopter Society Award for Best Paper in Flight Simulation

1998 Robert L. Lichten Award from the American Helicopter Society (AHS)

Graduated Students

Eric Schmidt, MS in Electrical Engineering, 2010, Currently Research Scientist, Numerica Corporation.

Gurbuz Ozdemir, MS, 2009, Currently a PhD student under advisement of Dr Horn at Penn State.

Thanan Yomchinda, MS, 2009, Currently a PhD student under advisement of Dr Horn at Penn State.

Brian Geiger, PhD, 2009, MS 2006. Currently a senior engineer in charge of unmanned systems with Piasecki
Aircraft Corporation, Essington PA.

Wei Guo, PhD, 2009. Currently with Appareo Systems LLC, Fargo ND.

Eric Tobias, MS 2008. Currently a contractor with U.S. Army Aeroflightdynamics Directorate (AFDD) at
NASA Ames research center, Moffett Field CA.

Sade Sparbanie, MS 2008. Currently with Sikorsky Aircraft Corporation, Stratford CT.

Nilesh Sahani, MS 2002, PhD 2005. Currently with Bell Helicopter Textron, Fort Worth TX.

Dooyong Lee, PhD 2005. Currently with Advanced Rotorcraft Technologies (ART), Mountain View CA.
Devendra Tolani, PhD 2005. Currently a Senior Research Scientist with Intelligent Automation, Inc., Rockville
MD.

Derek Bridges, MS 2005. Currently with LIGO laboratory, Baton Rouge, LA.

Matthew Swartzwelder, MS 2003. Currently an officer with U.S. Navy and a Naval Test Pilot, Patuxent River
Naval Air Station MD.

Recent Invited Lectures

1. Modeling and Simulation to Predict Pilot Workload of Ship-Based Rotorcraft. Presented to the U.S. Naval
Air Warfare Center Workshop on Aerodynamic Modeling and Simulation in Support of Ship-Aircraft
Integration, California, Maryland, September 15, 2009.

2. Methods for Rotorcraft Flight Dynamics Modeling, Identification, and Control. A short course and
workshop presented to Centro Italiano Ricerche Aereospaziali (CIRA), Capua, Italy, September 18-23,
2008.

3. Modeling and Alleviation of Airwake Disturbances on Rotorcraft in Shipboard Operations, An invited
lecture to the SAE/IEEE Aerospace Guidance and Control Systems Committee Meeting, Salt Lake City,
Utah, March 6, 2008

4. Recent Research on Flight Dynamics, Simulation and Control at the Pennsylvania State University, A
series of lectures presented to the Nanjing University of Aeronautics and Astronautics, Nanjing, China,
October 8-11, 2007.

5. Advanced Modeling and Control Design for Helicopter Shipboard Operations, An invited presentation to
the HeliJapan conference, Nagoya, Japan, November 16, 2006.
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Implementation of a UAV Path Planner Using Direct Collocation,” AIAA Journal of Guidance, Control,
and Dynamics, Vol. 31, (6), November-December 2008, pp.1575-1586.
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Systems,” Journal of Aerospace Engineering — Proceedings of the Institute of Mechanical Engineers Part
G, Vol. 222, (6), June 2008, pp. 843-859.

4. Miller, J.A., Minear, P.D., Neissner, A.F., DeLullo, A.M., Geiger, B.R., Long, L.N., and Horn, J.F.,
“Intelligent Unmanned Air Vehicle Flight Systems,” AIAA Journal of Computing, Information, and
Communications, Vol. 4, May 2007.

5. Sahani, N. A., Horn, J. F., Jeram, G. J., and Prasad, J. V. R., “A Hub Moment Limit Protection System
Using Neural Network Prediction,” Journal of the American Helicopter Society, Vol. 51, (4), October
2006, pp. 331-340.
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7. Tolani, D.K., Ray, A., and Horn, J.F., “Integrated decision and control of human-engineered complex
systems,” International Journal of General Systems, Vol. 35, (3), June 2006.

8. Horn, J.F., Bridges, D.O., Wachspress, D.A, and Rani, S.L., “Implementation of a Free-Vortex Wake
Model in Real-Time Simulation of Rotorcraft,” AIAA Journal of Computing, Information, and
Communications, Vol. 3, (3), March 2006.
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Geiger, B.R., Schmidt, E.M, and Horn, J.F., “Use of Neural Network Approximation in Multiple-
Unmanned Aerial Vehicle Trajectory Optimization” Proceedings of the AIAA Guidance, Navigation, and
Control Conference, Chicago, IL, August 10-13, 2009.
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Geolocation and Optimal Surveillance on an Unmanned Aerial Vehicle,” Proceedings of the AIAA
Guidance, Navigation, and Control Conference, Honolulu, HI, August 2008.
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Horn, J. F., and Guo, Wei, “Flight Control Design for Rotorcraft with Variable Rotor Speed,” American
Helicopter Society 64th Annual Forum, Montréal, Canada, April 29 — May 1, 2008.
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