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Systems

ABSTRACT

Autonomous sensors with simultaneous wireless powering and communication will play significant role in future Structural Health
Management (SHM), and Test & Evaluation (T&E) systems for military assets by: (a) reducing the expensive and time consuming
installation and maintenance of wired sensors/devices, and (b) increasing the limited lifetime of battery-operated wireless sensors/devices.
The scientific objective of this work is to improve the efficiency, range, and safety (in terms of EMI/EMC and signature) of wireless
powering of sensors using the recently discovered method of Strongly Coupled Magnetic Resonance (SCMR). This project supports the
DoD mission by leading to discoveries that will transform the development of: (a) intelligent and efficient diagnostics and prognostics, and
(b) lightweight and safe airborne structures with extended service life as well as reduced fuel and maintenance costs. Also, our research is
expected to have significant impact to other important technologies for the Air-Force and DoD, such as, smart runways, nano-satellites,
smart skins for hypersonic vehicles, autonomous portable devices, integrated circuits, and embedded sensors. In this report, we describe our
progress during the third year of our grant.
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Dr. Georgakopoulos received the FIU President’s Council Worlds Ahead Faculty Award in Sept. 2015. This award is the
highest honor that FIU extends to a faculty member to highlight the contributions of individuals who excel in every aspect of
their work, including teaching and mentorship, research and service.
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Scientific Progress

Our research work has achieved the following:

1. Development of optimal broadband or multiband conformal SCMR Wireless Power Transfer (WPT) elements that have been
validated through comparisons with simulation models and measurements of working prototypes.

2. Development of a novel SCMR WPT system with cylindrical symmetry that exhibits reduced misalignment sensitivity in the
azimuth planes compared to standard SCMR systems. Our results have been validated using simulation models and
measurements of working prototypes.

3. Development, analysis and optimization of miniaturized conformal SCMR WPT systems using multi-layer resonators and
capacitance tuning

4. Development of optimal SCMR systems that can simultaneously transmit power
and data thereby eliminating batteries.

This project has enhanced the research training of the following students:
1. Three Ph.D. students were supported by this grant

2. Provided materials and mentorship on a Senior Design project that involved the design and development of a Hydration Level
Monitoring system that is wearable and wirelessly charged. All the team members graduated in May 2016 and are successfully
continuing their carreers:

a. Karina Quintana joined Boeing in CA as a Flight Test Engineer

b. Adolfo Martinez joined Boeing Research & Technology in SC as an
Electrophysics Engineer

c. Alain Anton accepted a summer Internship at MIT Lincoln Laboratory
and will puruse a Ph.D. degree in Electrical Engineering at UC Berkeley

d. Junior E. Theogene joined Northrop Grumman as a Electronics/Hardware
Engineer

e. Meilyn Planas joined Florida Power and Light as an IT System Administrator

3. This project has enhanced the teaching training of one Ph.D. student that have assisted Prof. Georgakopoulos in his
curriculum development efforts for antenna and RF Design courses. Specifically, the students assisted in the
development of training materials (manuals, videos and exercises) for electromagnetic simulation software.

Also, Prof. Georgakopoulos, has attended and presented in the annual T&E program review organized by Dr. Kendra, who is
the AFOSR PM for this grant.

Technology Transfer

Dr. Georgakopoulos founded Innovelix, Inc. to pursue the commercialization of the WPT technologies that have been
developed by the research of this grant.





