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Ithaca, NY 14853	fz55@cornell.edu

RESEARCH INTERESTS

2

Spacecraft Systems
Machine Learning
Robotics
Autonomy
Optimization
Control Systems
Nonlinear Dynamics
Estimation and Filtering

EDUCATION
Cornell University, College of Engineering, Ithaca, NY	January 2015 - Present
Ph.D. in Aerospace Engineering (in progress)
Minor in Computer Science
Advisory Committee: Mason Peck, Hadas Kress-Gazit, Silvia Ferrari
Cornell University, College of Engineering, Ithaca, NY	August 2010 – May 2014
B.S. in Mechanical Engineering
Dean’s List Fall 2012 – Spring 2014
RESEARCH EXPERIENCE
Contactless Spacecraft Docking Technology Development	January 2015 – Present
Cornell University, Ithaca, NY & NASA JPL, Pasadena, CA
· General physics-based model framework for multi-degree of freedom flux-pinned system
· Design and demonstration of architecture for active, contactless spacecraft interaction
· Dynamics model system identification with empirical data from 4DOF air bearing tests and 6DOF microgravity tests using Bayesian filtering, neural networks, and evolutionary algorithms
Reinforcement Learner	January 2018 – Present
Cornell University, Ithaca, NY 
· Learned and controlled autonomous robotic exploration in an extreme, unknown environment
High Agility Satellite	August 2012 – December 2014
Cornell University, Ithaca, NY
· Created control moment gyroscope initialization and switching between steering laws, along with other attitude maneuvers to fulfill mission criteria 
· Conducted software and hardware testing with AeroAstro Star Tracker, Blue Canyon Star Tracker, Sinclair Sun Sensor, and Goodrich magnetometer, including field and acceptance tests 
· Helped integrate flight software and simulation for processor-in-the-loop tests, commanding and receiving actual hardware packets to mimic satellite communications during a day-in-the-life test 
Star Scanner Development	June 2014 – August 2014
Goddard Space Flight Center, Greenbelt, MD
· Wrote and conducted detailed tests to assemble, calibrate, and gather telemetry from proof-of-concept of a new star scanner design
· Develop Lost-In-Space algorithm for filtering, data logic, and star identification 
· Retrofitted autocollimator light source with modern lamps and recalibrated to simulate star light of similar spectra and intensity, precise to the 10-15-Watt range 
Mars-One Foundation	May 2013 – August 2013
Amersfoort, Holland
· Co-authored technical report of mission concept
· Market research on public opinion of Mars One 
Flux Pinning Undergraduate Researcher	August 2011 – May 2012
Cornell University, Ithaca, NY
· Measured coarse spatial maps of magnetic field within superconductor
· Engineering trade studies and prototypes of insulation structure for superconductor-CubeSat integration
Musculoskeletal Biomechanics Research	May 2011 – August 2012
University of Missouri Kansas City, Kansas City, MO 
· Created computational geometry and stiffness model for rubber sole of orthopedic shoe
· Measure stiffness and compliance of menisci for biomechanics model
· Generate menisci geometries from layered x-rays and dynamic gaits from Vicon camera data
TEACHING & MENTORING EXPERIENCE
Research Team Lead 	January 2015 – Present
Cornell University, Ithaca, NY
Guided over 20 undergraduate and master students in spacecraft and testbed design, fabrication, integration, and data analysis. 
Teaching Assistant 	January 2015 – May 2015
Cornell University, Ithaca, NY
MAE 5160: Spacecraft Technology and Systems Architecture
Satellite Subsystem Lead 	January 2015 – December 2015
Cornell University, Ithaca, NY
Co-led the Attitude Controls and Sensing team of the most agile declassified satellite, overseeing the integration attitude sensors and actuators, writing and testing flight software, and assigning/teaching tasks to 8 team members to meet ambitious, strict deadlines to secure a launch.
FIRST Technical Mentor	November 2017 – January 2018 
Trumansburg, NY
Mechanical engineering technical mentor for a high school team of over 25 students
Ithaca High School Mentor	November 2017
Ithaca, NY 
Mentored high school team that won for their satellite concept to Escape Velocity Science Fiction Convention hosted by the Museum of Science Fiction
InstaEdu Tutor 	August 2014 – December 2015
Ithaca, NY
Taught various mechanical engineering topics to college students through an online platform and presence
SiGMA Mentor	September 2016
Cornell University, Ithaca, NY
Offered guidance to first year Ph.D. students during transition
Kumon Tutor 	May 2012 – August 2012
Kumon, Overland Park, KS
Taught math, science, and writing to students ranging from K-12 grade
GRANTS & AWARDS
NASA Space Technology and Research Fellow 	January 2016 – Present
Cornell University, Ithaca, NY
Grant Number: NNX15AP55H
New York Space Grant 	June 2014 – August 2014
Cornell University, Ithaca, NY
PUBLICATIONS
Zhu F., Peck M., "Linearized Dynamics of General Flux-Pinned Interfaces," in IEEE Transactions on Applied Superconductivity. doi: 10.1109/TASC.2018.2844375 
Zhu F., Jones-Wilson L. and Peck M., "A Concept for Capturing and Docking Spacecraft with Flux-Pinned Interfaces," in 67th International Astronautical Congress, Guadalajara, Mexico, 2016. 
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK3]Zhu F., Jones-Wilson L. and Peck M., "Reduced Embedded Magnetic Field in Type II Superconductor of Finite Dimension," in preparation for Physical Review Letters. 
Zhu F., Jones-Wilson L. and Peck M., "Flux-Pinned Dynamics Model Parameterization and Sensitivity Study," in IEEE Aerospace Conference, Big Sky, Montana, 2018.
Zhu F., Elliott D.S., Yang Z., Zheng H., "Genetic Algorithms for Autonomous, Learned Robotic Exploration in Extreme, Unknown Environments," in preparation for IEEE Aerospace Conference, Big Sky, Montana, 2019. 
Zhu F., Dominguez M., Jones-Wilson L. and Peck M., "Flight-Experiment Validation of the Dynamic Capabilities of a Flux-Pinned Interface as a Docking Mechanism," in preparation for IEEE Aerospace Conference, Big Sky, Montana, 2018.
PRESENTATIONS
Zhu, F., Jones-Wilson, L., and Peck, M., "Flux-Pinned Dynamics Model Parameterization and Sensitivity Study," IEEE Aerospace Conference 2018, Big Sky, Montana. 
Zhu, F., Human-Tended Experiments in Microgravity Panel, Next-Generation Suborbital Researchers Conference, Broomfield, CO, 2017. 
Zhu, F., NASA Technology Day on Capitol Hill, Washington D.C., 2017. 
Zhu, F., Jones-Wilson, L. and Peck, M. A Concept for Capturing and Docking Spacecraft with Flux-Pinned Interfaces, in 67th International Astronautical Congress, Guadalajara, Mexico, 2016. 
Zhu, F., Caracciolo, R. and Peck, M. Spacecraft Docking with Type II Superconductor Flux Pinning and Potential Energy Capture, in AIAA SciTech, San Diego, CA, 2016. 
Zhu F., Guess T., Kia M., “Computational Modeling to Represent Shoe Behavior in Multibody Movement Simulations," Orthopedic Research Society Annual Meeting 2013.
SERVICE & OUTREACH
SSDS Lab Tours	January 2015 – Present 
Ithaca NY 
Space Systems Design Studio tour guide, speaking about research advancements and facilities to students, visiting scholars, and industry partners, over 20 private tours and demos
Kid’s Science Day	April 2018
Ithaca, NY
Flux pinning interactive demonstration to over 200 children from elementary and middle school
GALS Invited Speaker	December 2017
Denver, CO
Spoke about my research and career path to over 100 girls ranging from middle school and high school
JPL Women in STEM	March 2017
Los Angeles, CA 
Scientists and engineers speak and interact with high school girls from the Los Angeles school districts, over 250 in attendance
Tech Savvy	April 2016
Ithaca, NY 
Series of technology related workshops for middle school girls, guided over 30 students
Expand Your Horizons	April 2016
Ithaca, NY 
Series of general science related workshops and demos for middle school girls, over 400 in attendance
Mathworks Workshop	December 2014
Ithaca, NY
Organized a workshop in partnership with Mathworks to expose students to integrating MATLAB code onto microcontrollers and other software packages, over 50 in attendance
Science Center Flux Pinning Demo	April 2013
Ithaca, NY 
Demonstration of flux pinning phenomenon and liquid nitrogen ice cream to local families, geared towards elementary school children
TRAINING

Clean Room 
Electrostatic Discharge 
Hazard Waste Generation
Hazard Communication
Pressure Safety
Personal Protective Equipment
Cryogenic Handling
Cybersecurity
Open Water PADI SCUBA Certification
COMPUTER SKILLS

Matlab
Mathworks Simulink 
Python (Basic)
HTML/CSS (Basic)
C++ (Basic)
ANSYS
Solidworks
Autodesk Inventor


PROFESSIONAL AFFILIATIONS
[bookmark: _GoBack]AIAA Student Member	January 2015 – Present
Cornell University Next-Gen Professors	October 2017 – July 2018 
Cornell University Colman Leadership Program	January 2018 
Association of Women in Science	June 2018 – Present
New York Academy of Sciences	June 2018 – Present


