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AGENDA

Registration

Welcome

Presentations

Posters & Pizza

Awards

9–10 a.m.

10–10:30 a.m.

10:30–12:30 p.m.

12:30–2 p.m.

2–2:30 p.m.
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Presentation Tracks   10:30-12:30
Track 1 - Latham DEF 1 - Toby Meadows (MOC)

(Dominion Energy) Open Source Power System Planning and Operations Game

(VPT) Digital & Analog Magnetic Levitation System

(Dominion Energy) Interactive Power System Protection Concepts Demo

(VPT) Magnetic Levitation

(Dominion Power) Power Adaptive Dynamic Compute Nodes

(VT CPES) IPT Transformer Design with Space-Constrained Receiver

(VT CPES) Medium-Voltage Power Electronic Interrupter System

Track 2 - Latham BC - 2 - Dushan Boroyevich (MOC)

(VT CPES) Condition Monitoring and Lifetime Prediction of Power Devices

(VT CPES) EMI Test Hardware Development

(VT CPES) A Silver Sintering Fixture and Control System for Fabricating High-Voltage Power Electronics Modules

(VT CPES) Energy Transfer Protocol for 5G-Operated Nanogrids

(VT CPES) Next-Generation Distributed Communication and Control Network for High-speed Multi-phase Drive Systems

(VT CPES) A Unified Design Tool for High-Performance LLC Resonant Converter

(Wiley Wilson) Emergency Management Center in Blacksburg, VA

Track 3 - Duckpond - Bill Plymale (MOC)

(VT ECE) Fault-Tolerant Power Electronic Systems

(VT ECE) Communication System Design for Ocean Wave Powered Autonomous Robots

(TMEIC) Lithium Ion Battery Modeling

(VT Facilities) Building Ladder Safety System

(ADI) Digital Beamforming Demo with Quad MxFE

(MITRE) UAS High Frequency Surface Wave Radar Array

(Phase II) Automated Frequency Management

Track 4 - Smithfield - Sook Ha (MOC)

(VT ECE) Coin Cherrypicker

(VT ECE) Machine Learning Card Authenticators (MLCA)

(VT ECE) Fitness Watch Open Sound Control Interface

(VT ECE) Intelligent Devices for Future Medical Workspaces

(VT ECE) Electronic Textiles for Sensing Human Motion

(VT ITSO) Cybersecurity Signal Collector/Analyzer

(VT ECE) Interactive ECE Degree Planner

Track 5 - Solitude - Shelley Stover (MOC)

(NASA) Additive Manufacturing of Electronics

(NASA) VSAT Algorithm Aboard Artemis

(Aero) Cislunar PNT Satellite System

(LMCO) Aircraft Wiring Characterization

(Micron) Dynamics of Electron Tunneling Between Vibrating Atoms in a Cu Nanofilament

(Micron) Organic Electrodes for Flexible Electronic Devices

(NAVAIR) Aircraft Data Acquisition Device

Track 6 - Drillfield - Vassilios Kovanis (MOC)

(NAVAIR) IEEE SoutheastCon 2022 Hardware Competition Software Team

(NAVAIR) IEEE SoutheastCon 2022 Hardware Competition Hardware Team

(MMC) MMC Diabetic Monitoring App

(VT TREC) Grounded Force Feedback Arm with Haptic Gloves

(Benten) MiniMi - Interactive Healthy Habit Doll

(VT ME) Bio-sensor to Measure Ventricle Flow-Rate and Pressure for Children with Congenital Heart Disease (CHD)

(NAVAIR) Magnetic Debris Accumulator
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The Major Design Experience (MDE) provides our emerging, 
undergraduate engineers with the opportunity to apply all the skills 
they have learned throughout their undergraduate education into one 
final project with a hands-on approach. For most, this is their first real 
opportunity to work as part of a design team and engineer an effective 
solution to a real need, for a real customer. 

The Spring 2022 Expo is our largest ever. These 172 students organized 
to solve 42 different team projects will showcase their innovation, cre-
ativity, and results which focused on the design, build, test, and deliv-
ery of a realistic project for a real customer. Six industry sponsors and 
three organizations from within Virginia Tech have sponsored these 
projects. Our sponsors serve as the customer throughout the project 
lifecycle providing real feedback and mentorship to the students who 
participate. 

For this group of students, most of their undergraduate education was 
online and remote. While their MDE has returned to an onsite, shared 
teamwork, physical lab experience, they’ve still been impacted by ill-
ness and disruptions throughout their workflow. They have perse-
vered and demonstrated determination and grit which will serve them 
well as engineers in the field. 

We could not have provided our students these realistic project experi-
ences without our 16 different sponsoring companies, many of whom 
were dealing with their own COVID challenges. Some of those spon-
sors supported as many as three concurrent projects in this cohort. I’d 
also like to thank our Virginia Tech directorates, departments, and 
research centers who are supporting almost half of our current projects. 

Congratulations to each of our 172 students. Their dedication and dil-
igence are evidenced throughout these 42 projects. On behalf of these 
students, and myself, thank you. It is because of you our industry spon-
sors, our subject matter experts, and our MDE faculty that we are able 
to provide tremendous support in developing our next generation of 
engineers.

Luke Lester 
Roanoke Electric Steel Professor and Department Head 
Bradley Department of Electrical and Computer Engineering
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Welcome to the 2022 Spring Major Design Experience (MDE) 
Expo where our Electrical and Computer Engineering students will 
showcase their engineering knowledge, skills, and abilities. We have 172 
MDE students representing 42 project teams. We also have an Integrated 
Design Team showing their sophomore level design project during the 
poster session. Later today, we will also take a few moments to recognize 
some students who have excelled in the eight courses that comprise our 
ECE base curriculum. These students are already learning the knowledge 
and skills that will ensure their MDE projects succeed. Much of these stu-
dents’ college experience has been within the context of COVID and they 
have displayed resilience and an ability to adapt and work within con-
ditions of stress. These students have persisted and demonstrated their 
readiness to rise to meet and address significant world challenges with 
high quality engineering results.

The main goal of the MDE program is to provide our ECE students a real-
istic engineering experience and to provide them a safe environment to 
grow and learn for their first engineering project as part of a design team. 
These students developed creative strategies to build, test, and deliver 
their projects. We hope you will take time to discuss the technical, plan-
ning, communications, business, and teamwork activities that underpin 
their results.

The students could not have adapted and delivered without the tireless 
efforts and support of our SMEs and more than 30 unique sponsor/cus-
tomers. MDE is made possible with the dedicated support of our sponsors 
and subject matter experts whom we cannot thank enough. We, and our 
students, appreciate your commitment to encourage and facilitate our 
Virginia Tech ECE students as they prepare to make lasting contributions 
to society by engineering and delivering quality solutions to tackle our 
most important societal needs.

The MDE program would like to thank Luke Lester for his vision to 
establish the MDE program and for his continued support in every aspect 
of the program. Special thanks to the instructors and teaching assistants 
who make this all possible. Because of each of you, we are all better indeed!

To our ECE students: Your culminating experience wasn’t without its 
challenges, but you committed to the process and most produced excep-
tional results. You stand at the door to becoming contributing Engineers! 
And as VT ECE Hokie engineers, be certain that you are ready to invent 
the future in the spirit of “Ut Prosim” (That I may serve)!!!

J. Scot Ransbottom
Director of Design Projects 
Bradley Department of Electrical and Computer Engineering
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Sponsors
We greatly appreciate their support.

6



7MDE



8

Project Leadership
This class is only possible because of the commitment, dedication, and spirit 
of the following Customers and Subject Matter Experts. Thank you!

Sponsor Customers Project Subject matter expert (SME)

Aerospace Corp, El Segundo, CA
John Janesksi,  
Jim Fishenden,  
Britany Chamberlain

Cislunar PNT Satellite System Scott Bailey

Analog Devices, Greensboro, NC Michael Jones
Digital Beamforming Demo with 
Quad MxFE

Louis Beex

Benten Tech, Chantilly, VA Tony Ma
MiniMi - Interactive  
Healthy Habit Doll

Leyla Nazhand-Ali

CPES, Blacksburg, VA Yuhao Zhang
Condition Monitoring and Lifetime 
Prediction of Power Devices

Ming Xiao, Qihao Song

CPES, Blacksburg, VA Qiang Li EMI Test Hardware Development Dong Dong, Tyler McGrew

CPES, Blacksburg, VA Igor Cvetkovic
Energy Transfer Protocol for 
5G-Operated Nanogrids

Kenneth Test

CPES, Blacksburg, VA Khai Ngo
IPT Transformer Design with Space-
Constrained Receiver

Minh Ngo, Bo Li

CPES, Blacksburg, VA Dong Dong
Medium-Voltage Power Electronic 
Interrupter System

Jian Liu

CPES, Blacksburg, VA Boran Fan

Next-Generation Distributed 
Communication and Control 
Network for High-Speed  
Multi-Phase Drive Systems

Vladmir Mitrovic, Yu Rong

CPES, Blacksburg, VA Christina DiMarino

A Silver Sintering Fixture and 
Control System for Fabricating 
High-Voltage Power Electronics 
Modules

Mark Cairnie

CPES, Blacksburg, VA Eric Hsieh
A Unified Design Tool for High-
Performance LLC Resonant 
Converter

Chunyang Zhao

Dominion Energy, Richmond, VA Matt Gardner
Interactive Power System 
Protection Concepts Demo

Virgilio Centeno

Dominion Energy, Richmond, VA Matt Gardner Power Adaptive Compute Nodes Jaime De La Ree Lopez

Dominion Energy, Richmond, VA Matt Gardner
Open Source Power System 
Planning and Operations Game

Walid Saad

Lockheed Martin-Aeronautics, 
Fort Worth, TX

Tony Keith Aircraft Wiring Characterization Yizheng Zhu

Marsh & McLennan, 
Raleigh, NC

Zak Kornblum MMC Diabetic Monitoring App Sook Ha
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Sponsor Customers Project Subject matter expert (SME)

Micron, Manassas, VA Zuzana Steen
Dynamics of Electron Tunneling 
Between Vibrating Atoms in  
a Cu Nanofilament

Amrita Chakraborty, Marius Orlowski

Micron, Manassas, VA Marius Orlowski
Organic Electrodes for Flexible 
Electronic Devices

Amrita Chakraborty, Daniel Herrera

MITRE, Quantico, VA

Dale W. Herdegen, 
Andy Thompson, 
Julia B Huynh, 
Dennis Milam, 
Dave Maples

UAS High Frequency Surface Wave 
Radar Array

Mike Ruohoniemi

NAVAIR, Cherry Point, NC
Dario Hashemi, 
Dylan Gooch, 
Brittany Cline

Aircraft Data Acquisition Device Adnan Sarker

NAVAIR, Cherry Point, NC

Brandon Krahn, 
Patrick Horney, 
Kevin Conner, 
Brittany Cline

Magnetic Debris Accumulator Peter Han

NAVAIR PAX, NAS,  
Patuxent River, MD

Andrian Jordan,  
Israel Jordan,  
Theresa Shafer

IEEE SoutheastCon 2022 Hardware 
Competition Hardware Team

Arthur Ball, Stephen Moyer 
(Engineering Education)

NAVAIR PAX, NAS,  
Patuxent River, MD

Andrian Jordan,  
Israel Jordan,  
Theresa Shafer

IEEE SoutheastCon 2022 Hardware 
Competition Software Team

Arthur Ball, Stephen Moyer 
(Engineering Education)

Phase II, Quantico, VA Ross Osborne Automated Frequency Management Tim Solie, Phase II

SSAI/NASA Goddard, 
Greenbelt, MD

Beth Paquette, 
Christopher Green, 
Jonathan Kelly

Additive Manufacturing  
of Electronics

Tim Talty

SSAI/NASA Langley 
Hampton, VA

Carl Mills, Jeryl Hill VSAT Algorithm Aboard Artemis Haibo Zeng

TMIEC, Roanoke, VA Matt Mandros Lithium Ion Battery Modeling Ryan Gerdes

VPT, Blacksburg, VA Dan Sable
Digital and Analog Magnetic 
Levitation Systems

Campbell Lowe, VPT, Inc.

VPT, Blacksburg, VA Dan Sable Magnetic Levitation Matthew Strehle, VPT, Inc.

VT ECE, Blacksburg, VA Luke Lester Coin Cherrypicker Creed Jones

VT ECE, Blacksburg, VA Lei Zuo
Communication System Design  
for Ocean Wave Powered 
Autonomous Robots

Yaling Yang



Sponsor Customers Project Subject matter expert (SME)

VT ECE, Blacksburg, VA Tom Martin
Electronic Textiles for Sensing 
Human Motion

Tom Martin

VT ECE, Blacksburg, VA Lei Zuo
Fault Tolerant Power Electronic 
Systems

Marif Daula

VT ECE, Blacksburg, VA Ben Knapp
Fitness Watch Open Sound Control 
Interface

Ben Knapp

VT ECE, Blacksburg, VA
Mary Brewer, 
Garrett Campbell, 
Nicole Gholston

Interactive ECE Degree Planner William Plymale

VT ECE, Blacksburg, VA Ben Knapp
Intelligent Devices for Future 
Medical Workspaces

Ben Knapp

VT ECE, Blacksburg, VA Luke Lester
Machine Learning Card 
Authenticators (MLCA)

Creed Jones

VT Facilities, Blacksburg, VA Greg Winters Building Ladder Safety System Almuatazbellah Boker

VT ITSO, Blacksburg, VA Randy Marchany
Cybersecurity Signal Collector/
Analyzer

Brad Tilley ( IT Security Office)

VT ME, Blacksburg, VA Alexandrina Untaroiu

Biosensor to Measure Ventricle 
Flow-Rate and Pressure for 
Children with Congenital Heart 
Disease

Bright Katey (ME)

VT Trec lab, Blacksburg, VA Alex Leonessa
Grounded Force Feedback Arm with 
Haptic Gloves

Alex Leonessa (TREC Lab)

Wiley Wilson
Steve Bowman, 
Mark Adkinson, 
Dan Morton

Emergency Management Center in 
Blacksburg, Va.

Minh Ngo
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Shelley Stover
Communications

Sal Bezos, Mark Mondry, and Ken Schulz
Innovation and Intellectual Property Management

Alex DeRieux
Progress Reporting

In addition to our project sponsors and subject matter experts, there were 
many others who significantly contributed to the success of this class. We 
want to take this opportunity to express our deep-felt appreciation and 
thanks for their contributions. 

Guest speakers
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PROJECT TEAMS
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CHALLENGE 
To design and evaluate a satellite constellation’s per-
formance in providing position, navigation, and tim-
ing (PNT) services to a user in Cislunar space. This 
system is needed for more precise missions in cislu-
nar space to allow for further space exploration and 
lunar development.

LEFT TO RIGHT: Jordan Lloyd, Adam Kimbrough,  
Luke Myers  |  SME: Scott Bailey

Jordan Lloyd Richlands, Va.
Bachelor of Science 
Controls, Robotics, and Autonomy

Aspirations: I am very interested in aerospace, transportation, 
and defense. I hope to get a job with a military contracted aerospace 
company or an automotive company.

Class Comment: This course gave me real-world experience in 
satellite constellation design. The knowledge I have gained will help 
me efficiently transition into my professional career.

Adam Kimbrough Richmond, Va.
Bachelor of Science in Electrical Engineering  
RF & Microwave

Aspirations: I would like to work in RF test & measurement, espe-
cially in support of defense use-cases or satellite communications.

Class Comment: This course allowed me to gain new and extensive 
knowledge surrounding the topic of satellite constellation orbit design.

Luke Myers Elkton, Va.
Bachelor of Science in Electrical Engineering 
Electrical Engineering (general)

Aspirations: I am looking forward to continuing work in the 
aerospace, military, and defense industry—designing, developing, and 
building aircraft electronics.

Class Comment: This course has given me the valuable opportuni-
ty to work on a real world project with a real company. Our project 
challenged us to learn something new and adapt quickly.

PROJECT SPONSORS:  JOHN JANESKSI, JIM FISHENDEN, BRITANY CHAMBERLAIN

Cislunar PNT Satellite System
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Tim McDonald Fairfax, Va.
Bachelor of Science in Electrical Engineering 
Electrical Engineering (general)

Aspirations: I would like to work in industry as a RF engineer and 
travel the world whenever I can.

Class Comment: This is a good course that allows a lot of freedom 
for the students. It’s a great experience and a once-in-a-lifetime 
opportunity.

Alex Sablan Virginia Beach, Va.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: I want to enter the workforce as a data scientist or 
software engineer that utilizes machine learning to enhance the 
capabilities of modern technology.

Class Comment: This course allowed me to use my knowledge 
where the application was necessary.

Alec Yip Vienna, Va.
Bachelor of Science in Electrical Engineering 
Radio Frequency and Microwave

Aspirations: I want to pursue higher education in electrical 
engineering (especially in antennas), work in industry, and write a 
textbook.

Class Comment: This is a good course that allows students of 
all disciplines to combine their knowledge to complete a year-long 
project.

LEFT TO RIGHT: Alex Sablan, Tim McDonald, Alec Yip  
SME: Louis Beex

PROJECT SPONSOR:  MICHAEL JONES

CHALLENGE 
To perform digital beamforming using Analog De-
vices' Quad MxFE and create a demonstration kit for 
trade shows. To perform beamforming, we controlled 
an electronic turntable to emulate a radial shift, cal-
culated the beamforming weights, and applied the 
offsets to electronically steer the beam. 

Digital Beamforming Demo  
with Quad MxFE



16

Darrian Burnett Ashburn, Va.
Bachelor of Science in Computer Engineering  
Controls, Robotics, and Autonomy  
Minor in Biomedical Engineering

Aspirations: My Career goals are to work towards a further inte-
gration of technology and AI into the field of medical research and 
diagnosis.

Class Comment: This class helped me to get more real world 
program management experience, along with helping to get more 
comfortable with communication between engineers and superiors/
supervisors.

Zebo Lu Beijing, China
Bachelor of Science in Computer Engineering  
Computer Engineering (general)

Aspirations: My career goal is to start as a software engineer and 
explore the area of AI.

Class Comment: This class helped me learn the experience of 
working and communicating as a team and designing a prototype for 
the real industry.

Robert McHugh St. Michael's, Md.
Bachelor of Science in Computer Engineering  
Computer Engineering

Aspirations: My goal for my career is to be able to use the knowl-
edge I've learned and the skills that I've developed to be able to do 
meaningful work for this country.

Class Comment: This class helped me further understand how a 
long project works in industry by improving my skills in time man-
agement, program management, planning, and communication.

Saakshi Naveen Bristow, Va.
Bachelor of Science in Computer Engineering  
Computer Engineering (general)

Aspirations: My career goal is to become a software engineer and 
make software that makes an impact.

Class Comment: This class has helped me improve my project 
management skills. It has also helped me learn how to create effective 
design documentation.

Sarang Rajeev Kerala, India
Bachelor of Science in Computer Engineering 
Bachelor of Science in Electrical Engineering 
Machine Learning and Controls, Robotics and Autonomy

Aspirations: My goal is to join the field of software engineering 
and later machine learning, bringing quality and my own creativity 
to work while pushing my team to success.

Class Comment: This class taught me different parts of managing 
a team project in terms of planning, documentation, and communi-
cation with team and superiors.

CHALLENGE 
To design and build a smart doll that interacts and 
talks with a child via a speech recognition engine 
and NLP library to encourage healthy behaviors. In-
corporates passive data collection using integrated 
wearables that can log exercises and reports data to 
a connected mobile app that is accessible to parents. 

LEFT TO RIGHT: Darrian Burnett, Robert McHugh, Saakshi Naveen,  
Sarang Rajeev, Zebo Lu  |  SME: Leyla Nazhand-Ali

MiniMi - Interactive Healthy Habit Doll

PROJECT SPONSOR:  TONY MA, KATIE CHANG, ELINA BAJRACHARY
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PROJECT SPONSOR:  YUHAO ZHANG

Liam Gaffney Sayville, N.Y.
Bachelor of Science in Electrical Engineering 
Energy and Power Electronics Systems

Aspirations: I want to join a company that will help contribute 
to a better world by providing power to areas that currently aren't 
getting the resources they need.

Class Comment: I appreciate that this course provides valuable 
experience for what working in a real industry may be like. Com-
municating in a team setting to achieve a goal will greatly help me 
succeed in future work environments.

CHALLENGE 
To design a circuit board that allows for the condi-
tion monitoring and testing of a GaN semiconduc-
tor. Data collected from the testing of the circuit 
will be used for a comparison to ideal data collect-
ed through a physics based simulation. After dis-
crepancies between the two sets of data are fixed, 
it is possible to determine the degradation that the 
GaN semiconductor experienced and what may have 
caused a breakdown of the device.

LEFT TO RIGHT: Liam Gaffney, Vincent Pagliaro 
SMEs: Ming Xiao, Qihao Song

Condition Monitoring and Lifetime 
Prediction of Power Devices

Vincent Pagliaro Somers, N.Y.
Bachelor of Science in Electrical Engineering 
Electrical Engineering (general)

Aspirations: I wish to find myself a job that is something that I 
enjoy, that is secure, and that can provide me with the means to 
experience life to the fullest.

Class Comment: I greatly appreciated this course and project for 
its focus on providing interaction between the students and industry 
professionals. This has allowed me to learn many things that will aid 
in my future success.
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Bachelor of Science in Electrical Engineering 
Controls, Robotics and Machine Learning

Aspirations: Actively contribute to the fast-growing semiconduc-
tor industry through my knowledge and skills acquired during my 
undergraduate degree and from future experiences.

Class Comment: Through this course, I was able to get insight 
into the industry practices involved for designing products/devices 
through basic specification given by the customer.

Justin Green Ellicott City, Md.
Bachelor of Science in Electrical Engineering 
Electrical Engineering (general)

Aspirations: I want to be challenged at work every day, and work 
on cutting edge technology to support US military efforts.

Class Comment: This course has given me the chance to learn 
practical electrical engineering skills like PCB design and EMI 
filtering techniques, while also reinforcing good communication and 
teamwork.

Aman Patel South Chesterfield, Va.
Bachelor of Science in Electrical Engineering 
Electrical Engineering (general)

Aspirations: I want to work as an electrical engineer within a 
fast-paced and competitive company that focuses on sustainability. I 
want to be one of the first engineers that makes key contributions in 
decentralizing the power grid.

Class Comment: This class has exposed me to the professional 
engineering environment, helping to strengthen my communication 
skills and technical skills. In addition, I have improved my teamwork 
and time management skills, which will help me in my engineering 
career.

Alessia Scotto Leesburg, Va.
Bachelor of Science in Electrical Engineering 
Energy & Power Electronic Systems

Aspirations: I hope to work on challenging new developments and 
eventually develop my own ideas and products to make a valuable 
impact to society.

Class Comment: This course has given me experience with the en-
gineering process and professional world. This experience has taught 
me the importance of consideration factors in product design as well 
as customer relationships and professionalism.

CHALLENGE 
Create a low power EMI test kit that can be used in a 
graduate classroom setting to teach EMI Testing and 
Filtering concepts. This test kit will generate, mea-
sure, and filter EMI through various methods.

TOP LEFT TO RIGHT: Justin Green, Aman Patel 
BOTTOM LEFT TO RIGHT: Alessia Scotto di Luzio, Anaya Acharya  
SMEs: Dong Dong, Tyler McGrew

Anaya Acharya Dubai, UAE

EMI Test Hardware Development

PROJECT SPONSOR:  QIANG LI
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Christopher Keating Fairfax, Va.
Bachelor of Science in Computer Engineering 
Control, Robotics, and Automation

Aspirations: I hope to ultimately become a leader/project manager 
in the software design field.

Class Comment: The design project has gave me a great idea of 
real-world project development and the timelines associated with 
undertaking a large project.

Connor Mackert Manassas, Va.
Bachelor of Science in Computer Engineering 
Networking and Cybersecurity

Aspirations: I aspire to make a genuine difference in the world 
through ethical computer engineering practices.

Class Comment: The Major Design Experience has provided me 
with the necessary project management, communication, and techni-
cal/research skills to make a great impact on professional engineer-
ing projects.

Daniel Mauro Middletown, N.J.
Bachelor of Science in Computer Engineering 
Networking and Cybersecurity

Aspirations: I hope to someday be designing top-notch software 
programs for some of the world’s larger tech companies.

Class Comment: This course has made me realize the importance 
of a good team and extensive planning in real-world engineering 
projects.

Tukhang Trinh Burke, Va.
Bachelor of Science in Computer Engineering 
Networking and Cybersecurity

Aspirations: I aim to contribute to the public trust in the everyday 
use of technology by improving its security and/or privacy aspects.

Class Comment: This project has taught me the process and pace 
of engineering from a research and development prospective while 
setting realistic deadlines to follow.

CHALLENGE 
To design, simulate, and emulate an energy transfer 
protocol which synchronizes power in micro-grids 
and nano-grids using network communication pro-
tocols. This protocol and emulation testbed can be 
used as a base for future electric power and cyber-
security research.

LEFT TO RIGHT: T.K. Trinh, Connor Mackert, Daniel Mauro,  
Chris Keating  |  SME: Kenneth Test

Energy Transfer Protocol  
for 5G-Operated Nanogrids

PROJECT SPONSOR:  IGOR CVETKOVIC



20

PROJECT SPONSOR:  KHAI NGO

Divya Mathews Fairfax Station, Va.
Bachelor of Science in Electrical Engineering 
Computer Engineering

Aspirations: My goal is to learn how skills we have developed can 
be applied in different fields of science.

Class Comment: This course has given me experience with the 
entire design process from start to end, including redirections when 
meeting roadblocks and the importance of communication.

Mathew Szpakowski Ridgefield, Conn.
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: My goal is to use the skills I've acquired at Virginia 
Tech to create a better and brighter world.

Class Comment: This course taught me a lot of valuable lessons 
such as the importance of communication, teamwork, scheduling, 
and applying theory to real world application.

CHALLENGE 
To design and build a safe, reliable, and efficient 
wireless inductive power transfer system suitable 
for an electric vehicle.

LEFT TO RIGHT: Mathew Szpakowski, Divya Mathews 
SMEs: Minh Ngo, Bo Li

IPT Transformer Design  
with Space-Constrained Receiver
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Garrett Mass Chesapeake, Va.
Bachelor of Science in Electrical Engineering 
Energy and Power Electronics Systems

Aspirations: My career goal is to be a well respected electrical en-
gineer, to grow within my company, and to be a great asset through-
out my career.

Class Comment: I enjoyed being able to work hands-on with an 
electrical project and learning how to solder. This course was the 
first time I have gained useful experience working with electronics. 
This course has also exposed me to dealing with sponsors.

Tyler Robbins Millsboro, Del.
Bachelor of Science in Electrical Engineering 
Energy and Power Electronics Systems

Aspirations: My career goal is to work as an electrical engineer at 
a company that specializes in solar generation and grid-scale battery 
storage.

Class Comment: I enjoyed applying the various electrical engi-
neering concepts I’ve learned over the past four years in a hands-on 
environment. The mistakes I have made along the way in this course 
have proven to be invaluable lessons.

Gabe Scott Roanoke, Va.
Bachelor of Science in Electrical Engineering 
Energy and Power Electronics Systems

Aspirations: I want to start a firm that specializes in AC power and 
protection analysis, mostly pertaining to medium voltage applica-
tions.

Class Comment: I enjoyed being able to learn how to solder and 
troubleshoot complex electrical circuits in a semi-production envi-
ronment. The use of professional schematic software and applica-
tion of power electronics concepts will be invaluable to my future 
endeavors.

CHALLENGE 
Our team has been tasked with building, testing, 
and troubleshooting the high-frequency auxilia-
ry power supply and voltage clamping units of a 
medium voltage DC power electronic interrupter 
system. New protection systems like this one will 
help secure future grid infrastructure as the need 
for DC microgrids and transmission increases with 
the introduction of alternative power generation 
sources.

LEFT TO RIGHT: Gabe Scott, Garrett Mass, Tyler Robbins 
SME: Jian Liu

Medium-Voltage Power Electronic 
Interrupter System

PROJECT SPONSOR:  DONG DONG
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PROJECT SPONSOR:  BORAN FAN

Fairuz Ahmed Falls Church, Va.
Bachelor of Science in Computer Engineering 
Networking and Cybersecurity

Aspirations: I want to explore career paths in the cybersecurity 
and software development fields. I want to work with companies 
that are on the forefront of the cybersecurity field and I want to have 
meaningful contributions to keeping people safe online.

Class Comment: This course has given me a lot of experience with 
GUI programming with C# and has helped me learn how to create 
and stick to a roadmap for team projects that I might be a part of in 
the future. I appreciate the skills that this class has prepared me with 
for joining the workforce.

Sabrina Lesser Herndon, Va.
Bachelor of Science in Computer Engineering 
Bachelor of Science in Electrical Engineering  
Chip-Scale Integration, and Controls, Robotics, and Autonomy

Aspirations: My aspiration in to work in research and develop-
ment in the field of controls, robotics, and autonomy, or digital 
circuit design.

Class Comment: I appreciated the opportunity to apply my theo-
retical knowledge to a real-world application.

Evan Miller Titusville, N.J.
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: I am a DevOps engineer that strives to innovate 
automated software deployments through GitOps, Continuous De-
livery, and Infrastructure as Code for research technology on cloud 
architectures.

Class Comment: This course provides a more hands-on applied 
approach to engineering problem solving than previous coursework. 
This experience stimulates a less theoretical and more practical 
and agile approach to the design and troubleshooting of computer 
systems.

CHALLENGE 
To design and build an Human Machine Interface 
(HMI) for a high speed control network of a multi-
phase drive system. The HMI is used to visualize real 
time data from a Zynq-7000 SoC family controller 
using a Windows Forms Graphical User Interface 
(GUI) and send commands to the controller of the 
multi-phase drive system.

LEFT TO RIGHT: Sabrina Lesser, Fairuz Ahmed, Evan Miller
SMEs: Vladmir Mitrovic, Yu Rong

Next-Generation Distributed Communication and Control 
Network for High-Speed Multi-Phase Drive Systems
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Jonathan Ciesla Virginia Beach, Va.
Bachelor of Science in Electrical Engineering 
Electrical Engineering (general)

Aspirations: My aspiration is to contribute to the current power 
electronics industry and develop new technologies to improve infra-
structure. I want to work in a high-demand environment.

Class Comment: This course helped improve my knowledge of 
the design process and industry skills to help me transition as a new 
professional electrical engineer. The software and hardware problem 
solving skills I have learned have gave me confidence to be a better 
thinker and developer.

Jason Kendrick Richlands, Va.
Bachelor of Science in Electrical Engineering 
Power Systems

Aspirations: My aspiration is to continue my work in the oil and 
gas industry. I hope the work I do helps play a part in America's de-
sire for energy independence as well as creating ethical and environ-
mentally friendly sources of energy.

Class Comment: I feel that this course helped me with project 
planning on a much larger scale than what I have done in the past 
and further my skills with working with a team. From my little time 
that I have had in industry I know that these skills are important to 
have and are very valuable to your employer.

Aaron Sprung Williamsburg, Va.
Bachelor of Science in Electrical Engineering 
Controls, Robotics & Automation

Aspirations: My aspiration is to work at a company that will fur-
ther my growth in controls and robotics. Ultimately, I want to solve 
the industries tough problems concerning controls.

Class Comment: I found this course grew my skills through the 
design process in a team environment. I pushed my technical ability 
and developed additional skills to bring future employers, which 
includes project planning, specific requirements, and technical docu-
mentation.

CHALLENGE 
We designed a device to automate the process of sil-
ver sintering by using a programmable logic control-
ler to manage a pneumatic and thermal system along 
with a graphical interface. Silver sintering is used for 
high temperature power electronics packaging as an 
alternative solution to soldering.

LEFT TO RIGHT: Jason Kendrick, Johnathan Ciesla, Aaron Sprung  
SME: Mark Cairnie

A Silver Sintering Fixture and Control 
System for Fabricating High-Voltage  
Power Electronics Modules
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Pablo Estrada Ashburn, Va.
Bachelor of Science in Electrical Engineering 
Energy & Power Electronics Systems

Aspirations: I look forward to joining the work force and con-
tribute to the aid and development of frontline cutting-edge power 
electronics.

Class Comment: I am very grateful this class has allowed me to 
experience a full year-long design project. Working closely with 
teammates, customer, and subject-matter expert will serve as a valu-
able experience that I will carry on into my professional career.

Matthew Gray Chesapeake, Va.
Bachelor of Science in Electrical Engineering 
Energy & Power Electronics Systems

Aspirations: My goal is to work on and help produce a product 
or technology that improves the quality of life for everyone. Seeing 
everyone around me enjoying something that I helped create would 
be amazing.

Class Comment: Within this course, I was able to develop mean-
ingful relationships with my teammates while also working on an 
exciting project. I am excited to translate the skills I learned into the 
professional setting.

Nicholas Ritz Virginia Beach, Va.
Bachelor of Science in Electrical Engineering 
Energy & Power Electronics Systems

Aspirations: I hope to make use of my power systems and elec-
tronics knowledge in the shipping industry to aid in the decarboniza-
tion of shipping.

Class Comment: This course has been a great lesson in project 
management and group work, and a great exploration into modern 
converter technology. What I have learned both professionally and 
technically will be invaluable as I begin my career.

CHALLENGE 
Create and test an LLC resonant converter design 
tool. This tool will take desired converter specifica-
tions from the user and use them to calculate ideal 
component values with a chosen power device. In ad-
dition to fixed converter specifications, the tool will 
present design tradeoffs to the user, which the user 
will be able to adjust so the output converter meets 
their needs.

LEFT TO RIGHT: Matthew Gray, Pablo Estrada, Nicholas Ritz 
SME: Chunyang Zhao

A Unified Design Tool for High-Performance  
LLC Resonant Converter

PROJECT SPONSOR:  ERIC HSIEH
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Bernard Cieplak Culpeper, Va.
Bachelor of Science in Computer Engineering  
Networking & Cybersecurity

Aspirations: My career goal is to work as a Cyber Warfare Engi-
neer in the US Navy when I commission in May.

Class Comment: I appreciate the flexibility Dominion has given 
us in developing the final project. That flexibility allowed our team 
to get creative with our solution and to experiment with different 
implementation approaches.

Joseph DiNiso Long Island, N.Y.
Bachelor of Science in Computer Engineering  
Machine Learning

Aspirations: My goals are to grow as a software engineer and even-
tually take on leadership positions. I aspire to use my skills and talents 
to help others and change the world positively.

Class Comment: This course gave me the opportunity to learn 
about all aspects of the tech stack and helped me develop my skills 
both in project management and in software development.

Tanner Joyce Martinsville, Va.
Bachelor of Science in Electrical Engineering  
Electrical Engineering (general)

Aspirations: I will be working for Dominion Energy with System 
Protection after graduation, and I aspire to help make our power 
grid more reliable and efficient while learning more about the power 
utility industry.

Class Comment: I have enjoyed working on a project that is similar 
to my career path and learning how to properly plan and execute an 
engineering project will prove valuable for my professional career.

Dillan Murphy Fairfax, Va.
Bachelor of Science in Computer Engineering  
Networking & Cybersecurity

Aspirations: My aspirations are to lead and manage teams of 
software engineers in a small or medium sized company so that I can 
give more detailed assistance to those on my teams who need it.

Class Comment: This course gives a slower paced explanation of 
how to integrate with the working industry and how to draft the 
necessary charts and graphs needed to be successful.

Nashin Rodriguez Brooklyn, N.Y.
Bachelor of Science in Electrical Engineering  
Energy & Power Electronics Systems

Aspirations: My career goal as an engineer is to contribute to 
designing and implementing new devices to make life safer for future 
generations. 

Class Comment: I appreciate the opportunity to experience work-
ing in an engineering team and having sponsors provide us with 
ideas of how to improve our project to best suit the task.

CHALLENGE 
Our project is designed as an educational program for 
young high school students and/or freshman college 
students to educate them in the importance of pow-
er system protection. It consists of providing users 
with the ability to see a power system design, simu-
late certain faults on the system, and change system 
protection settings. The simulation will provide the 
user with details on what caused the fault, what type 
of fault it is, and how the system behaves after the 
protection components respond to the fault.

LEFT TO RIGHT: Bernard Cieplak, Joseph DiNiso, Tanner Joyce, 
Nashin Rodriguez, Dillan Murphy  |  SME: Virgilio Centeno

Interactive Power System 
Protection Concepts Demo
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Dave Anderson Alexandria, Va.
Bachelor of Science in Computer Engineering 
Chip-Scale Integration

Aspirations: I want to continue learning about and developing 
software so that I can give back to the open source community whose 
efforts and examples have supported me from high school to college.

Class Comment: This course gave me a better understanding of 
how project management can make or break a final result, as well as 
how to effectively make tradeoffs in the pursuit of a final product.

Andrew Beauchemin Fairfax Station, Va.
Bachelor of Science in Computer Engineering 
Networking & Cyber Security

Aspirations: My career aspiration is to work in the cybersecurity 
industry or in software development.

Class Comment: This course was interesting because it allowed me 
to balance my abilities with the requirements of a customer.

Boyan Pan Csangsha, China
Bachelor of Science in Electrical Engineering  
Bachelor of Science in Computer Engineering 
Robotics and Machine Learning

Aspirations: I want to combine the software with hardware to 
integrate programs and algorithms that can only run on powerful 
devices like a server into all devices including embedded systems that 
consume milliwatts.

Class Comment: This course gives me a glimpse into working with 
an engineering team with different people handling different parts and 
customers with needs. It helps me to step closer to becoming an engineer.

Ken Torres Fairfax, Va.
Bachelor of Science in Electrical Engineering 
Energy & Power Electronic Systems

Aspirations: I would like to be a be a valuable contributor to a com-
pany focused on renewable energy generation and perhaps start my 
own company. My main goal is to leave the world a better place.

Class Comment: This course has provided valuable lessons and ex-
perience working on a team and seeing a customer’s project through 
from start to finish. Having the course continue over two semesters 
has allowed us to create a design we are proud of.

Shannon Woolfolk Gainesville, Va.
Bachelor of Science in Electrical Engineering 
Energy & Power Electronic Systems

Aspirations: I want to make green energy more accessible, sus-
tainable, and efficient. I would love to see technology completely 
dependent on clean energy in the next couple decades.

Class Comment: This course gave me a better understanding of 
how engineering, communication, and business will combine in 
industry. It helped me learn how to effectively demonstrate my work 
with stakeholders not directly involved with the project.

CHALLENGE 
Create a distributed computing network of at least 
5 nodes in various locations, reliant on isolated solar 
power. Node coordination of data processing is de-
termined by the power availability at each location.

LEFT TO RIGHT: Ken Torres, Shannon Woolfolk, Andrew Beauchemin,  
Boyan Pan, Dave Anderson  |  SME: Jaime De La Ree Lopez

Power Adaptive Compute Nodes

PROJECT SPONSOR:  MATT GARDNER
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Tyler Milot Chesapeake, Va.
Bachelor of Science in Computer Engineering 
Networking & Cybersecurity

Aspirations: My career goal is to design user applications for a 
software company.

Class Comment: This course helped me learn how to work in a 
team on a realistic engineering project.

Jeremy Naka Fairfax, Va.
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: I want to improve or create processes that benefit 
many people worldwide.

Class Comment: This course gave me an understanding of what 
engineering will be like in the real world.

Aman Mathur Cary, N.C.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: After graduation, I hope to improve my technical 
skills as a software developer and further pursue my passion for game 
development.

Class Comment: This class provided a great opportunity to work 
on a large-scale project with a team. I was able to learn many profes-
sional skills in a hands-on environment.

Steven Shumadine Herndon, Va.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: To become an Aquaculturist.

Class Comment: This was a good class.

Karthik Kashyap Yorktown, Va.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: After college, I want to pursue a career in military AI 
applications.

Class Comment: The course helped teach me about the proper 
steps when tackling a large scale team project.

CHALLENGE 
We designed and developed a video game to teach 
the public about power systems planning and opera-
tions. The game is played on a local network by four 
players in a web browser.

LEFT TO RIGHT: Jeremy Naka, Tyler Milot, Karthik Kashyap, Aman 
Mathur, Steven Shumadine  |  SME: Walid Saad

Open Source Power System 
Planning and Operations Game
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Tilden Fernandez Charlottesville, Va.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: I want to work in the aviation industry, and poten-
tially the space industry in the future. My career goal is to help make 
commercial flight safer for everyone.

Class Comment: I appreciate that this course provides complex 
engineering problems and works to create a realistic industry expe-
rience. This environment has helped me move away from a student 
mindset and prepare for post-graduation.

Alicia Harman Damascus, Md.
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: I want to work in the defense industry, doing cyberse-
curity to better protect the United States and its allies from cyberat-
tacks.

Class Comment: This course improved my problem-solving skills 
when working in a team and allowed me to practice real-world 
engineering by consulting subject matter experts and contacting 
organizations for parts and equipment.

Sahil Pai Mangalore, India
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: I aspire to work in a multinational company in this 
industry, leave a mark, and lead by an example.

Class Comment: This course has given me many insights into 
what industry will be like and the type of challenges we will have to 
face. I couldn't have asked for a better experience before moving on 
to my professional career.

Zhiyuan Zhang Guangdong, China
Bachelor of Science in Electrical Engineering

Aspirations: I want to be an electrical engineer and try to reduce 
the cost of factory production.

Class Comment: Don't wait, don't hesitate. Otherwise, you will 
spend your whole life wondering whether or not you could have 
made a difference.

CHALLENGE 
To characterize a classical electrical aircraft wiring 
harness and compare this to a harness of fiber optic 
cable. This analysis can be used to demonstrate the 
viability of fiber optics for signaling in aircraft, and 
to contrast the benefits of the two methods.

LEFT TO RIGHT: Alicia Harman, Tilden Fernandez, Sahil Pai 
SME: Yizheng Zhu

Aircraft Wiring Characterization

PROJECT SPONSOR:  TONY KEITH
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LEFT TO RIGHT: Rui Wang, Trevor McNeil, Muhannad Al-Aufi, Olivia 
Foster, Meghana Mudunuri  |  SME: Sook Ha

Muhannad Al-Aufi Muscat, Oman
Bachelor of Science in Computer Engineering 
Networking & Cybersecurity

Aspirations: I aspire to learn about the different kinds of software 
development and how we can connect them all together to create 
useful systems.

Class Comment: This class showed me the effectiveness of work-
ing with a team to solve multiple problems and make connections.

Olivia Foster Leesburg, Va.
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: I aspire to gain as much knowledge as I can and put 
that knowledge towards positively impacting people's lives.

Class Comment: This class helped me realize all the details that 
make up a team dynamic. It also improved my skills in communicat-
ing with a client.

Trevor McNeil San Antonio, Texas
Bachelor of Science in Computer Science, Bachelor of Science 
in Electrical Engineering 
Controls, Robotics, and Autonomy

Aspirations: I want to learn a variety of different aspects of 
software development and have better understanding on how they 
interact.

Class Comment: This class helped me see a real-world problem, 
gain experience working with a diverse team, and how to communi-
cate with a client.

Meghana Mudunuri Los Angeles, Calif.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: My career goal is to go into management within the 
software engineering field and focus on large scale development.

Class Comment: This class helped me learn more how to commu-
nicate with a team and how to manage expectations between a client 
and a mentor.

Rui Wang Zhuhai, China
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: I would like to use software development knowledge 
to design impactful software.

Class Comment: This class gave me real world problem solving 
experience.

CHALLENGE 
To design and build a user-friendly mobile application 
that will assist in managing the everyday upkeep of 
living with diabetes. The application allows the user 
to create their own account, track their past test his-
tory, and add new test results either using a photo-
graph or through manual input.

MMC Diabetic Monitoring App

PROJECT SPONSOR:  ZAK KORNBLUM
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Mihir Savadi Singapore, Singapore
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: I hope to contribute to the development of low level 
architectural trends that drive modern-day computing, via involve-
ment in general industrial semiconductor and VLSI efforts. I am 
especially interested in novel artificial intelligence accelerators and 
open-source generatively designed processor architectures.

Class Comment: My MDE project has helped me develop intuition 
for parts of the semiconductor pipeline that I otherwise would have 
never been exposed to. This experience will be invaluable in expand-
ing my breadth of subject matter knowledge.

Jim Furches Yorktown, Va.
Bachelor of Science in Computer Engineering,  
Bachelor of Science in Physics Controls, Robotics & Autonomy

Aspirations: I aspire to apply novel machine learning techniques 
to challenging scientific problems to enable new discoveries. I would 
also like to contribute to the development of quantum computers.

Class Comment: This project has exposed me to the fabrication of 
semiconductor devices, which is vital to the development of a variety 
of technologies like quantum devices, and the experience I gained is 
very valuable.

Nick King Bluefield, Va.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: I aspire to research and develop new technologies in 
the field of Virtual Reality, specifically in the realm of immersion and 
intuitive interactions for both entertainment and training purposes. 
I also hope to research ways to shorten the gap between human and 
computer interactions.

Class Comment: Given my area of interest and career aspira-
tions, it was unlikely I would gain familiarity with semiconductor 
fabrication and operational theory if not for the MDE course. This 
project has given me a unique opportunity to research cutting edge 
hardware technologies and gain valuable teamwork experience.

CHALLENGE 
To design and execute an experimental and data ac-
quisition methodology to observe and manipulate 
memory cells in novel ReRAM arrays, in such a way 
as to effectively investigate the anomalous quan-
tum behaviors that arise as a result of thermal en-
ergy transfer between said memory cells. The meth-
odologies and the resultant data acquired will be 
used to better characterize this novel technology.

LEFT TO RIGHT: Jim Furches, Nick King, Mihir Savadi 
SMEs: Amrita Chakraborty, Marius Orlowski

Dynamics of Electron Tunneling Between 
Vibrating Atoms in a Cu Nanofilament
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Nicholas Bampton Midlothian, Va.
Bachelor of Science in Electrical Engineering 
Bachelor of Arts in Mathematics Communications and Networks

Aspirations: I hope to pursue my passion for learning and research 
to eventually earn a Ph.D.

Class Comment: This course offered a complex, professional 
project which, while not always straightforward or clearly laid out, 
offered valuable experience and insight into real-world problems.

Daniel Hall Midlothian, Va.
Bachelor of Science in Computer Engineering 
Bachelor of Science in Electrical Engineering 
Chip Scale Integration, Controls, Robotics, & Autonomy

Aspirations: I hope to work closely with FPGAs and systems that 
will go to space as a software engineer.

Class Comment: I appreciate that this course gave me a hard-
to-find opportunity to learn something new in the field of chip 
development.

Thomas Olivero Midlothian, Va.
Bachelor of Science in Computer Engineering  
Bachelor of Science in Electrical Engineering 
Machine Learning & Controls, Robotics, & Autonomy

Aspirations: I hope to work with memory devices.

Class Comment: Clean room experience is valuable. The front end 
where architecture got appended to every assignment was weird. 

CHALLENGE 
To develop a procedure for depositing and pattern-
ing PEDOT:PSS, an organic, conductive polymer with 
applications in flexible electronics like wearables 
and ReRAM devices. Additionally, raw PEDOT:PSS 
and graphene and copper nanoparticle doped would 
be investigated for their effects on conductivity.

LEFT TO RIGHT: Thomas Olivero, Daniel Hall, Nick Bampton
SMEs: Amrita Chakraborty, Daniel Herrera

Organic Electrodes for Flexible  
Electronic Devices
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Devin Mong Rochester Hills, Mich.
Bachelor of Science in Electrical Engineering 
Electrical Engineering (general)

Aspirations: My career goal is to contribute as an electrical 
engineer to one of the Big 3 automotive corporations (Ford, Fi-
at-Chrysler, or General Motors). I would like to be part of the future 
development of electrical and autonomous vehicles.

Class Comment: I appreciate being personally involved with an 
industry sponsor and being exposed to the novel engineering prob-
lems faced today. The High Frequency (HF) radar engineering skills 
I have learned throughout both semesters have helped me learn how 
to problem solve.

Zachary Schutz Hamilton, N.J.
Bachelor of Science in Electrical Engineering 
Communications and Networking

Aspirations: My career goals are to obtain a position in the 
government sector working in signal processing or communications 
systems, go back to school to obtain a master's in electrical engineer-
ing, and eventually start my own company focusing on government 
contracts.

Class Comment: This course gave me more experience with the 
research and development side of production and the thought pro-
cess that goes into it.

Kyle Shea King George, Va.
Bachelor of Science in Electrical Engineering 
Radio Frequency & Microwave

Aspirations: My career goal is to work for the department of 
defense and develop/test equipment for the war fighter.

Class Comment: This course was a nice alternative experience to 
the classroom.

CHALLENGE 
Conduct a study of a notional unmanned aircraft sys-
tem (UAS) lofted time-staggered MIMO frequency 
modulated continuous High Frequency Surface Wave 
Radar (HFSWR) system. Perform modeling, simula-
tion, and analysis to determine the feasibility of the 
system and identify potential performance envelope, 
operational and technical limitations, and initial de-
sign parameters.

LEFT TO RIGHT: Kyle Shea, Zach Schutz, Devin Mong   
SME: Mike Ruohoniemi

UAS High Frequency Surface 
Wave Radar Array
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Cole Murphy Mobile, Ala.
Bachelor of Science in Computer Engineering 
Networking and Cybersecurity

Aspirations: I hope to pursue a career in the cybersecurity field, 
while also looking back at my college experience fondly.

Class Comment: This course has helped prepare for what my 
future job experiences might be like.

Skyler Smith Randolph, N.J.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: Aspiring machine learning engineer/data scientist.

Class Comment: The ability to work hands on with actual clients 
has proven invaluable.

Mark Stephens Ruther Glen, Va.
Bachelor of Science in Computer Engineering 
Networking and Cybersecurity

Aspirations: I hope to work in cyberoperations for the govern-
ment in support of military operations.

Class Comment: This course has allowed me to work on a project 
in my field in a different capacity than I have experienced previously.

Abel Thomas Vernon Hills, Ill.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: To work in embedded software and make a difference 
with the products I develop.

Class Comment: This course gave me the opportunity to gain pro-
fessional industry experience and work on industry grade projects.

Phil Works Virginia Beach, Va.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: Become an embedded software engineer and develop 
products that make people lives easier.

Class Comment: This course has provided me with the oppor-
tunity to connect with professional in industry and work with a 
tremendous group of team members.

CHALLENGE 
Design a hand-held data logger to record tempera-
ture, humidity, sound, and vibration from the V-22 
and other aircraft.

Aircraft Data Acquisition Device

PROJECT SPONSORS:  DARIO HASHEMI, DYLAN GOOCH, BRITTANY CLINE

LEFT TO RIGHT: Mark Stephens, Cole Murphy, Philip Works,  
Skyler Smith, Abel Thomas  |  SME: Adnan Sarker
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Joe Kenyon Mechanicsville, Va.
Bachelor of Science in Electrical Engineering

Aspirations: My career goal is to obtain my PE license and work as 
a professional engineer in the electrical engineering industry.

Class Comment: This course gave me the opportunity to further 
develop my teamwork skills as well as my own technical experience 
and background.

Diana Kim Huntington, W.Va.
Bachelor of Science in Electrical Engineering

Aspirations: I aspire to look back on my career and be proud of the 
contributions I made to the technological advancements.

Class Comment: This course allowed me to experience the impor-
tance of teamwork as well as different backgrounds, knowledge, and 

specialties.

Hasan Nugmanov Centreville, Va.
Bachelor of Science in Electrical Engineering

Aspirations: To be one of the generations in the family who 
graduated from a U.S. university with a degree in engineering and 
achieved success in this field.

Class Comment: The project gave me the opportunity to work 
with a company where I can learn how the job works and get skills 
in the field.

CHALLENGE 
A debris accumulator utilizes a magnetic field array 
to capture and hold ferrous particles from lubricat-
ing oil flowing downstream from a main rotor gear-
box and upstream from a heat exchanger assembly 
of the H-1 helicopter. The magnetic field arrays are 
to be designed and simulated to maximize capture 
efficiency such that the captured ferrous particles 
can be analyzed to diagnose any failing parts.

LEFT TO RIGHT:  Diana Kim, Joe Kenyon, Hasan Nugmanov  
SME: Peter Han

Magnetic Debris Accumulator



35MDE

Tayler Anderson Stafford, Va.
Bachelor of Science in Electrical Engineering 
Controls, Robotics, and Autonomy

Aspirations: I plan to get a job in the electronics industry and 
become a professional electrical engineer to allow me to create a 
positive impact on society.

Class Comment: This course has helped me enhance my collabo-
ration skills while working on a large team and helped me use skills 
from my course work in practice.

Yitao Bai Shanghai, China
Bachelor of Science in Electrical Engineering 
Controls, Robotics, and Autonomy

Aspirations: Be a direct PhD graduate student at VT.

Class Comment: The course provided me a good opportunity to 
work as a professional engineer.

Kenneth Janak Fulshear, Texas
Bachelor of Science in Electrical Engineering 
Controls, Robotics, and Autonomy

Aspirations: I hope to get a job at a robotics company to assist 
engineering teams in creating a better world.

Class Comment: This course has provided the opportunity to gain 
valuable experience in an engineering team setting and created many 
openings to enhance my problem-solving capabilities.

Ruizhe Li Hunan, China
Bachelor of Science in Computer Engineering 
Controls, Robotics, and Autonomy

Aspirations: I am fascinated by computer engineering, and I hope 
to have a positive impact on society.

Class Comment: The course has helped me improve the profes-
sional skills and learn how to be a good engineer.

Kathryn Robertson Dayton, Md.
Bachelor of Science in Electrical Engineering 
Communications and Networking

Aspirations: I plan to work in the space industry as an electronics 
engineer with the hope of eventually becoming an astronaut.

Class Comment: This course has allowed me to develop my lead-
ership skills and apply knowledge gained from courses, internships, 
and personal projects.

CHALLENGE 
Working with the IEEE Robotics Competition Soft-
ware team, a Mardi-Gras themed robot will be de-
signed, built, and tested to compete in the 2022 
IEEE SouthEastCon Hardware Competition. This 
robot should be capable of starting in a restricted 
configuration, navigating the course autonomous-
ly, collecting bracelets, detecting game pieces, and 
launching the bracelets into the bins or nets.

LEFT TO RIGHT: Tayler Anderson, Kathryn Robertson, Kenneth Janak, 
Ruizhe Li, Yitao Bai  |  SMEs: Arthur Ball, Stephen Moyer (Engineering 
Education)

IEEE SoutheastCon 2022 Hardware 
Competition Hardware Team

PROJECT SPONSORS:  ANDRIAN JORDAN, ISRAEL JORDAN, THERESA SHAFER
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CHALLENGE 
Working with the IEEE Robotics Competition Hardware 
team to design and create a robot that autonomously 
navigates an L-shaped track while completing differ-
ent tasks such as starting in a 1 cubic foot position, 
pushing marshmallows off the road, traveling under 
a power pole and picking up beads off of trees and 
placing them in bins or nets.

LEFT TO RIGHT: Gauraang Khandekar, Denison Livingston, Joseph Arbolino,  Mari Melke, Julie Ruger, William Grimsley, Nathan Moeliono 
SMEs: Arthur Ball, Stephen Moyer (Engineering Education)

IEEE SoutheastCon 2022 Hardware 
Competition Software Team
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Joseph Arbolino Netcong, N.J.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: I would like to continue in the field of Software Sys-
tems, but also begin to branch into more interesting fields. I also find 
modern PC hardware interesting, so I'd like to explore opportunities 
in that field as well.

Class Comment: The course has given me an idea of what a large 
scale project would be like in industry, and I think I will be better 
prepared for my future career because of it.

William Grimsley Stafford, Va.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: I really enjoy writing code and debugging. I am 
looking to make a career out of it by hopefully becoming a software 
engineer.

Class Comment: This class has allowed me to experience a large 
scale project for the first time. I am working with a large team of 
several different backgrounds/disciplines which has given me a lot of 
insight.

Gauraang Khandekar Mumbai, India
Bachelor of Science in Computer Engineering 
Networking and Cybersecurity

Aspirations: I thoroughly enjoy coding and, given my interest in 
business, I look forward to exploring a career in data analysis.

Class Comment: This course has given me the opportunity to 
work in a team and experience what working on a real-world project 
feels like. It has helped me develop skills I can use while working in 
the corporate world.

Denison Livingston Weddington, N.C.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: I am very interested in the field of virtual reality and 
brain-machine interfacing, so I would like to provide my skills to 
forward these fields in whatever way I can.

Class Comment: This class has given me, as well as everyone else 
in the group, an opportunity to develop teamwork skills and flexibil-
ity, while facilitating a professional environment.

Nathan Moeliono Twinsburg, Ohio
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: I would love to have a fun career doing software 
engineering .

Class Comment: This is the first time most of the team has worked 
on a robot, so it was really cool to see how all the skills we learned 
throughout college could be combine to make something so complex.

Mari Melke Alexandria, Va.
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: I would really enjoy getting the chance to expand 
my knowledge in specific areas of computer engineering, such as 
cybersecurity.

Class Comment: Being in this course has given me the chance to 
go out of my comfort zone and learn new skills outside of what I 
have learned from other classes. I am thankful to have this experi-
ence because it allows me to be open about learning new skills.

Julie Ruger Mount Laurel, N.J.
Bachelor of Science in Computer Engineering 
Controls, Robotics and Autonomy

Aspirations: I want to continue to expand my knowledge about 
cybersecurity and robotics.

Class Comment: I appreciate the opportunity to learn the thought 
process for a complex objective, and enjoyed working with people 
who shared similar passions. All the design steps have made me feel 
more comfortable starting to work in industry.
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Caleb Bittenbender Leesburg, Va.
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: To work as a designer and programmer of synthesizer 
software.

Class Comment: Unique experience in planning and executing a 
larger-scale project with a client.

Andy Heller-Jones Richmond, Va.
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: To work in Embedded Systems, eventually working 
as system architect.

Class Comment: It was nice to work with my peers within the 
major and to work directly with a client.

Logan Lynch Alexandria, Va.
Bachelor of Science in Computer Engineering 
Networking and Cybersecurity

Aspirations: To pursue a career in Cybersecurity and Penetration 
Testing.

Class Comment: This design project has introduced many new 
challenges not found in standard VT courses.

CHALLENGE 
To design and build a system for taking in frequency 
management data including known tables of alloca-
tions, antenna datasets, locations, and Transmis-
sion/Receiving modules in order to properly perform 
spectrum management tasks for a given area. The 
system will take in incoming interference reports 
and attempt to resolve, perform frequency assign-
ments, provide reference data to requesting bodies, 
and refer to superior authorities for various decon-
fliction procedures.

LEFT TO RIGHT:  Caleb Brittenbender, Andy Heller-Jones,  
Logan Lynch  |  SME: Tim Solie, Phase II

Automated Frequency Management

PROJECT SPONSOR:  ROSS OSBORNE
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Mia Blitt Yorktown, Va.
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: I am pursuing a career in embedded system design.

Class Comment: This course offered me the ability to work on a 
very interesting problem in the real world and with an interesting 
customer. That is something not offered in any other course I have 
come across and provided invaluable experience.

Kavin Chaisawangwong Bangkok, Thailand
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: I hope to work in data analytics, combining the 
knowledge that I've acquired from both my majors.

Class Comment: The course essentially gave me a look into how 
engineers conduct themselves in the real world. It was definitely a 
useful experience.

Sam Everett Hampton, Va.
Bachelor of Science in Computer Engineering 
Networks and Cybersecurity

Aspirations: I wish to pursue a career in information and opera-
tional security in the ever evolving cyberspace.

Class Comment: MDE provided a very different experience 
compared to most classes. We had to interact with a customer who 
expected an end product and figure out how to get there and what to 
do to deliver something that would satisfy our customer.

Justice Lin Yilan, Taiwan
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: I aspire to learn more about my focus area by pur-
suing my master's and applying my machine learning knowledge to 
solve engineering problems.

Class Comment: The course provided me with the hands-on expe-
rience of working with my peers to accomplish a task and interacting 
with clients in a professional environment. These opportunities are 
invaluable for any student looking to become a practicing engineer.

Enzo Saba Beirut, Lebanon
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: My goal is to become an excellent software engineer, 
and to forever be learning

Class Comment: I really enjoyed working on a project in Additive 
Manufacturing.

CHALLENGE 
To design and build a software package using Py-
thon that converts .dxf files of PCB layouts into 
STEP files that contain the paths that the 3D printer 
will follow. This package comes with a user-friendly 
interface that allows the users to interact with the 
conversion process.

LEFT TO RIGHT: Justice Lin, Kavin Chaisawangwong, 
Mia Blitt, Sam Everett, Enzo Saba  |  SME: Tim Talty

Additive Manufacturing of Electronics

PROJECT SPONSOR:  BETH PAQUETTE, CHRISTOPHER GREEN, JONATHAN KELLY
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Mithil Adsul Manassas, Va.
Bachelor of Science in Electrical Engineering 
Space Systems

Aspirations: My goal is to work in the space industry when I grad-
uate! I have pursued a space systems major in hopes of continuing to 
work on projects like VSAT upon graduation.

Class Comment: This course helped me develop a deeper under-
standing of engineering in a professional setting, particularly in a 
NASA/NASA Contractor setting.

Anna Brogowski Ramsey, N.J.
Bachelor of Science in Computer Engineering 
Controls Robotics & Autonomy

Aspirations: My goal in life is to work on the next Mars, or other 
planetary, rovers. I've been drawing things that I've wanted to build 
since I was little, and I've always been driven to learn more about and 
build things for space.

Class Comment: This course gave us our first real application of 
the things we've learned in our undergraduate degrees. It was very 
cool seeing our ideas come to life with such renowned companies, 
like as NASA and SSAI.

Yichen Liu Shanghai, China
Bachelor of Science in Computer Engineering 
Controls Robotics & Autonomy

Aspirations: I would like to use my knowledge to help people have 
the equal accessibility to technology and modern lifestyle, no matter 
what background or level of education they have.

Class Comment: This course provided us with a real-world, in-
dustry-like experience, which helps me experience the form of work, 
just like an internship.

Colin Wargo Falls Church, Va.
Bachelor of Science in Electrical Engineering 
Controls Robotics & Autonomy

Aspirations: I would like to be able to share my knowledge that 
I have gained, and will gain, with others—helping to teach the new 
generation of engineers.

Class Comment: I have gained some experience in projects 
through internships and through this class[KB2] .

Ian Wildemann Newport News, Va.
Bachelor of Science in Electrical Engineering 
Controls Robotics & Autonomy

Aspirations: My goal is to be an inventor. I want to have the 
knowledge and experience to be able to invent or help invent nearly 
any electrical device a customer asks me to.

Class Comment: This class has helped me get real world experi-
ence with design and bringing ideas into the real world.

CHALLENGE 
NASA Langley Research Center (LaRC) and Science 
Systems and Applications Inc. (SSAI) are developing a 
vertical solar array technologies (VSAT) unit to be de-
ployed on the lunar surface for the 2024 Artemis mis-
sion. Once deployed, this unit will extend its 30-foot 
mast with deployable booms carrying a solar panel 
array. The movement of motors to achieve this task 
must be modeled with a control algorithm that can be 
tested on commercial off-the-shelf (COTS) and NA-
SA-provided hardware.

LEFT TO RIGHT: Yichen Liu, Colin Wargo, Ian Wildemann, Anna 
Borgowski, Mithil Adsul  |  SME: Haibo Zeng

VSAT Algorithm Aboard Artemis



41MDE

PROJECT SPONSOR:  MATT MANDROS

Calen Farmer Grand Coulee, Wash.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: As a computer engineer, I hope to lead a team of tal-
ented and highly motivated engineers to help develop animatronics 
and entertainment with Disney and Universal Studios.

Class Comment: I appreciate the opportunity to further my skills 
in project management, product developing, and product testing 
during the course of our project. The lessons I have learned will be 
carried through to future endeavors and make me a better engineer.

Charlie Snyder Annapolis, Md.
Bachelor of Science in Electrical Engineering 
Controls Robotics and Autonomy

Aspirations: As an Electrical Engineer, I would like to use my 
degree to help the less fortunate.

Class Comment: I really have appreciated the opportunity to get a 
glimpse into a real company client relationship.

Joao Vitor Tozzi Mafra Vitoria, Brazil
Bachelor of Science in Electrical Engineering 
Energy and Power Electronics Systems

Aspirations: After I graduate, I want to work in a big renewable 
energy company, especially in the solar industry, energy, or automo-
tive industry (working with electric vehicles).

Class Comment: It was an incredible opportunity to increase my 
skills in communication, project management, and electric vehicles. 
This class helped me to become a better engineer.

Caleb Zhang Jiangxi, China
Bachelor of Science in Electrical Engineering 
Controls Robotics and Autonomy

Aspirations: I loved cars and robots when I was a child, so I decid-
ed to pursue this major.

Class Comment: I found this course very interesting because elec-
tric vehicles will be the major transportation in the next few decades.

CHALLENGE 
To test and model electric vehicle battery efficiency, 
using a scaled down, remote control, electric vehicle, 
for package delivery and mail service, and to improve 
fuel efficiency during delivery routes. The models 
are used when the companies make the switch from 
gas and diesel powered vehicles to electric vehicles.

LEFT TO RIGHT: Caleb Zhang, Calen Farmer, Charlie Snyder, Joao 
Vitor Tozzi Mafra  |  SME: Ryan Gerdes

Lithium Ion Battery Modeling
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Michael Koch
Staunton, Va.
Bachelor of Science in Computer Engineering 
Chip-Scale Integration

Aspirations: After graduation, I will be joining Texas Instruments 
for a Validation Engineering rotation program. Afterward, I hope to 
attain a master's degree and break into a digital design-oriented role.

Class Comment: This course gave me experience with custom-
er-facing and customer-adjacent operations in an engineering 
background. This was the first project that did not feel contrived or 
purely academic in nature.

Daniel Menten Upper Saddle River, New Jersey
Bachelor of Science in Electrical Engineering 
Electrical Engineering (general)

Aspirations: I aspire to make a positive impact in people’s lives. I 
also hope to further pursue my musical passions.

Class Comment: I learned a lot about working on a project in a 
team environment, and it has helped prepare me for being the best 
engineer I can be.

Olivia Moldoveanu Chantilly, Va.
Bachelor of Science in Electrical Engineering 
Micro-Nano Systems

Aspirations: After graduation, I will be working for Texas In-
struments as a product engineer, and I wish to then move towards 
graduate school and finally start my own company.

Class Comment: This course was an excellent example of how 
much work needs to be done (spreadsheets, Gantt charts, slideshows) 
to accomplish one engineering task. Communication cannot be 
understated as a necessary skill for engineers and this course provides 
the opportunity to learn it.

Christopher Payne Alexandria, Va.
Bachelor of Science in Electrical Engineering 
Electrical Engineering (general)

Aspirations: After graduation, I plan to find a job in the Wash-
ington, D.C. area, hopefully with my current internship at the Naval 
Research Laboratory.

Class Comment: This course did a magnificent job laying out 
what engineering projects might encompass in the professional field, 
including teamwork, communication, and experimentation.

CHALLENGE 
To design a magnetic levitation system consisting of 
a solenoid and sensor working in tandem to attract 
or repel a magnet, using both analog and digital 
controls. The system is also responsible for moving 
a magnet horizontally as well as vertically, which is 
accomplished through multiple solenoids in phase 
offsets from each other, essentially passing around 
the magnet.

LEFT TO RIGHT: Chris Payne, Michael Koch, Olivia Moldoveanu, 
Dan Menten  |  SME: Campbell Lowe, VPT, Inc.

Digital and Analog Magnetic 
Levitation Systems

PROJECT SPONSOR:  DAN SABLE
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Brett Burcher Fredericksburg, Va.
Bachelor of Science in Electrical Engineering 
Controls, Robotics, and Autonomy

Aspirations: My career goal is to have a positive and substantial 
impact on the communities that my industry serves.

Class Comment: This course provided experience in project 
management, presentation skills, and technical skills at a high level. 
I believe it will continue to benefit its participants throughout their 
careers.

Tom Coleman, Alexandria, Va.
Bachelor of Science in Computer Engineering 
Controls, Robotics, and Autonomy

Aspirations: Utilizing my engineering foundation, I want to take 
part in experience technology-focused consulting to promote busi-
ness growth in this industry.

Class Comment: This course has improved my technical skills, es-
pecially with control theory. This has been valuable for understand-
ing and communicating with team members in a refined manner. 
I also understand industry expectations and am better equipped to 
handle them.

Eric Danson Fredericksburg, Va.
Bachelor of Science in Computer Engineering 
Chip-Scale Integration

Aspirations: I want to design analog or digital integrated circuits.

Class Comment: I appreciate gaining a better understanding of 
project organization and the processes involved.

Nicholas Yarnall Burke, Va.
Bachelor of Science in Electrical Engineering (general) 
Bachelor of Science in Mathematics

Aspirations: My current career aspirations are to become profi-
cient in my field of work and create a start-up business to bring new 
and innovative methods to impossible problems.

Class Comment: This course has provided me the opportunity to 
extensively work on both my hard and soft skills. Sharpening my 
technical understanding in circuit design, control theory, and pro-
gramming as well as improving my communication skills and being 
a team player.

CHALLENGE 
To design, build, and demonstrate a unique magnetic 
levitation system capable of moving an object both 
vertically and horizontally while rejecting distur-
bances.

LEFT TO RIGHT: Eric Danson, Tom Coleman, Brett Burcher, 
Nicholas Yarnall  |  SME: Matthew Strehle, VPT, Inc.

Magnetic Levitation
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Jianzhu Chen Foshan, China
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: I want to fulfill my parents’ expectation of me becom-
ing a first generation Master's Student in our family.

Class Comment: I learned to value hard work and believe in work-
ing as a team. I am fascinated by how this senior design project can 
be applied. I look forward to exploring more incredible challenges in 
my graduate studies.

Christopher Fritsch Chesapeake, Va.
Bachelor of Science in Computer Engineering 
Controls Robotics and Autonomy

Aspirations: I want to increase peoples free time by automating 
menial labor in people’s lives.

Class Comment: The senior design course taught me a lot about 
project planning and how to set short- and long-term goals for my-
self. Working with others on a long-term project is much different 
from working on a short group assignment.

Mohammed Humadi Manassas, Va.
Bachelor of Science in Computer Engineering 
Computer Engineering (General)

Aspirations: I want to constantly be learning new technologies and 
languages in order to keep myself motivated to learn. I would like to 
use my knowledge to mentor future engineers who don't have access 
to a software engineering curriculum.

Class Comment: This course has taught me how to productively 
work as a team. I have discovered different ways to handle team 
conflict, and different methods of planning for the team's future.

Madalyn Killian Houston, Texas
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: I want to continuously improve my software engi-
neering skill set throughout my professional industry career, expand-
ing my knowledge of computer engineering on a day-to-day basis.

Class Comment: The senior design course has taught me time man-
agement skills along with improving my soft skills such as leadership and 
communication between team members. It has also been a rewarding 
experience seeing a project from the beginning stages to completion.

Michael Trail Centreville, Va.
Bachelor of Science in Computer Engineering 
Computer Engineering (General)

Aspirations: I want to revolutionize the data analytics and data 
science world and interweave it into everyday life.

Class Comment: I learned several lessons about teamwork and 
real-life project design and planning. I look forward to moving into 
industry with all my newfound knowledge and experience.

CHALLENGE 
To design an interface that allows the user to upload 
the obverse and reverse of a coin, display the quali-
ties of the coin in terms of color classification, Shel-
don Scale coin grading, outlier-features, etc. This 
tool is to help increase the throughput and accuracy 
of checking a high volume of coins for numismatic 
significant pieces while also negating the factor of 
human error.

LEFT TO RIGHT: Mohammed Humadi, Michael Trail, Madalyn Killian, 
Christopher Fritsch, Jianzhu Chen  |  SME: Creed Jones

Coin Cherrypicker

PROJECT SPONSOR:  LUKE LESTER
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Michael Fuhrer Ashburn, Va.
Bachelor of Science in Computer Engineering 
Networking & Cybersecurity

Aspirations: To have a steady and interesting job that will let me 
pursue my hobbies.

Class Comment: Very insightful into the early stages of engineer-
ing design.

Kurubell Gebremedhin Arlington, Va.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: I have a passion for software engineering and hope to 
blend my interests in artificial intelligence and business administra-
tion to eventually start my own company where I would be able to 
make a positive and meaningful impact towards the lives of others.

Class Comment: This course has been a fantastic way for me 
to get a glimpse of the career path I chose and being able to work 
independently to our goal has been a great refresher from my other 
college courses.

Ryan Landry Lexington, Ky.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: I hope to become a software engineer specializing in 
graphical user interfaces. I want to be able to work on projects that 
are developed for the greater good.

Class Comment: Participating in this course allowed me to work 
on a project that brought a lot of different specializations togeth-
er. Being able to create a working product was very satisfying and 
rewarding.

Qianhui Xie YiChang, China
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: To get an interesting internship opportunity.

Class Comment: This course has provided great experiences with 
engineering structure and hands-on work.

Ziheng Xu Yunnan, China
Bachelor of Science in Electrical Engineering 
Electrical Engineering (general)

Aspirations: I hope to pursue a Firmware Engineering position 
and learn more in the Engineering Field.

Class Comment: This course provides a nice environment to me 
to practice on engineering experiments on practical and professional 
work. It helps to contribute my engineering design and the process 
of being engineer.

CHALLENGE 
To design and implement the software and electron-
ics that will enable control of an autonomous ocean 
wave powered robot. This project scope includes 
developing a robust communication framework be-
tween the robot and land base, an autonomous nav-
igation system, user interface, power monitoring, 
and motor control. This project is done in parallel 
with a Virginia Tech Mechanical Engineering senior 
design team and requires close collaboration to en-
sure a holistic end-product.

LEFT TO RIGHT: Ryan Landry, Michael Fuhrer, Kurby Gebremedhin, 
Qianhui Xie, Ziheng Xu  |  SME: Yaling Yang

Communication System Design for Ocean 
Wave Powered Autonomous Robots
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Craig Benson Herndon, Va.
Bachelor of Science in Electrical Engineering 
Controls Robotics and Autonomy

Aspirations: I want to become a leader of an engineering team 
producing strongly engineered products for customers. I want my 
work to primarily deal with the software of embedded systems but 
also include hardware concepts.

Class Comment: This course has given a look into what real world 
challenges hold and how problems do not always have one clear 
answer. It has showed me that documenting and planning a project is 
just as important as working on it.

Devansh Chawla New Delhi, India
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: My goal is to become a robotics software engineer. 
Eventually I want to start a robotics software company to solve/au-
tomate industrial testing and manufacturing.

 Class Comment: This course has given us the tools and exposure 
to know more about the project development pipeline from start 
to end. This course has been an experience in real work project 
development!

Amanda Gift Bristow, Va.
Bachelor of Science in Computer Engineering 
Controls Robotics and Autonomy

Aspirations: I want to program and design my own video games 
and applications, specifically focusing on artificial intelligence and 
virtual reality. Eventually, using my experiences, I want to create my 
own video game development company.

 Class Comment: This course has given me a chance to take what 
I've learned about engineering in these past few years and actually 
apply it in a way that's meaningful.

Raviraag Rajasekhar Chennai, India
Bachelor of Science in Computer Engineering 
Controls Robotics and Autonomy

Aspirations: My career goal is to gain experience in the field of 
engineering autonomous robots in the health care industry and 
eventually start my own company.

 Class Comment: This course has provided us with a great intro-
duction to how large projects in the real-world are developed. We 
have gained a lot knowledge regarding the planning and execution of 
a project and how to tackle the different problems we face during the 
execution of a large-scale project.

Eddie Roll Fairfax, Va.
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: In my career I will work hard to rise to the top of my 
field. Most importantly, I plan to use the skills learned here at Vir-
ginia Tech to help improve the lives of people around the world.

 Class Comment: This course has provided me a chance to see a 
long-term project through from start to finish. The hands-on expe-
rience and ability to learn and adapt to new obstacles along the way 
will be invaluable as I enter the workforce.

CHALLENGE 
To design a low-power garment containing soft sen-
sors to measure the elbow and shoulder joint an-
gles of a child's movements. This garment can help 
physical therapists measure angles of children with 
muscle disease and potentially be used in combina-
tion with shape memory alloys to increase these chil-
dren’s range of movement.

LEFT TO RIGHT: Eddie Roll, Devansh Chawla, Amanda Gift, Raviraag 
Rajasekhar, Craig Benson  |  SME: Tom Martin

Electronic Textiles  
for Sensing Human Motion

PROJECT SPONSOR:  TOM MARTIN
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Ben Faunce Fairfax Station, Va.
Bachelor of Science in Electrical Engineering 
Energy and Power Electronic Systems

Aspirations: My career goal is to work as an electrical engineer in 
the power industry, with a primary focus on power lines.

Class Comment: I found it very helpful to work with my peers on 
a project that has given me lots of good experience as I graduate and 
enter the engineering industry.

Timothy Snow Richmond, Va.
Bachelor of Science in Electrical Engineering 
Electrical Engineering (general)

Aspirations: After graduation my goal is to begin a career in con-
trol systems, specifically robotics.

Class Comment: This class has been a tough, but insightful experi-
ence for me. I believe this course has been good preparation for real 
work.

Zachary Ruttle Lovettsville, Va.
Bachelor of Science in Electrical Engineering 
Energy and Power Electronic Systems

Aspirations: I am going to graduate school next year to get my 
Master’s of Science degree, and will be looking for a job anywhere 
across America to help in transforming the power grid.

Class Comment: I was happy to work with my peers on a long-
term project that gave me a taste of what my major's work is like. It's 
been a long process with issues that have occurred over the semes-
ters, but we have made it through.

CHALLENGE 
We designed a converter circuit which takes a vary-
ing AC input of low frequency to a consistent but al-
terable output DC voltage. This is meant to work on 
high power as it handles input from a wave motion 
converter, and is built to handle problems inside of 
both the rectification and the conversion.

LEFT TO RIGHT: Zachary Ruttle, Ben Faunce, Timothy Snow
SME: Marif Daula

Fault Tolerant Power Electronic Systems
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Leonardo Apollaro Gama Sao Paulo, Brazil
Bachelor of Science in Computer Engineering 
Network & Cybersecurity

Aspirations: I aspire to make a difference on the world with my 
job always focusing on how I can improve and help people.

Class Comment: This course has been a great experience on how 
to work with a team on a project with a more professional approach.

Darsh Patel Richmond, Va.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: My career goal is to have a successful software 
development career ranging across the full stack before moving into 
Venture Capital within the technology vertical.

Class Comment: This course gave me the opportunity to work 
with fellow ECE students in enhancing my technical knowledge 
relating to human computer interaction.

Daniel Samtani Morris Plains, N.J.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: Within my career I hope to make a difference in 
people's lives by working in consulting to give people the expertise 
they need on their projects.

Class Comment: The course layout has been able to sharpen my 
technical skills while working in a real-world situation in consulting 
a client and providing a solution for the problem they presented to 
us, which hopefully sets me up to succeed in my career.

Garrett Witt Mannington, W.Va.
Bachelor of Science in Computer Engineering 
Networking and Cybersecurity

Aspirations: I hope to pursue a career in cybersecurity focusing on 
pen-testing.

Class Comment: I liked how this course was much more open 
ended than other courses I've taken. Being able to decide how I 
think the project should be done was valuable experience.

CHALLENGE 
To create a real-time software interface between a 
smartwatch and a computer display to enable the 
control of lighting, sounds, and/or robotic actuators.

LEFT TO RIGHT: Leonardo Apollaro Gama, ..., Darsh Patel, Garret 
Witt, Daniel Samtani  |  SME: Ben Knapp

Fitness Watch Open Sound Control Interface

PROJECT SPONSOR:  BEN KNAPP
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Luke DiSalvo North Andover, Mass.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: To invest in the future, and to be among those who 
inspire the growth of technology. I would like to be part of some-
thing that has a lasting impact on many people.

Class Comment: This project has allowed me to get a glimpse of 
what it means to be a full stack developer and has given me valuable 
knowledge about software development tools.

Claire Woehr Charlotte, N.C.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: I want to go into defense contracting to help create 
new security systems that help protect companies and other organi-
zations from malicious attacks.

Class Comment: This course has given me insight to what I should 
be expecting when going into the work force as well as a learning 
experience with the project I assisted on.

Walid Zeineldin Cairo, Egypt
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: To contribute to the advancement in and innovation 
of the world with the skills and tools that I learn.

Class Comment: This course has given me an idea of how a project 
is done from start to finish. From planning all the way to production.

Thien-Lam Vo Fairfax, Va.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: To have an impact professionally and socially on 
others, and to influence others and surround myself with others who 
want to do good.

Class Comment: The course really taught me what being on a 
team is like, working on a very large project, defining goals, and the 
satisfaction of completing a major objective.

Antonio Chelala Beirut, Lebanon
Bachelor of Science in Computer Engineering 
Networking and Cybersecurity

Aspirations: As an engineer, I would like to add an entrepreneurial 
perspective in my career by selling a product which would be part 
of everyone's daily lives. I am passionate about Software, Cloud, 
and Security, and want to create a product that will assure a secure 
network.

Class Comment: This course gave me a real life project simulation 
and experience that I could encounter in a big company. The skills 
gained in this class made me a well-rounded engineer.

CHALLENGE 
ECE students and advisors at Virginia Tech have ac-
cess to multiple resources for degree planning. These 
tools include DARS, Hokie GPS, ECE checksheets, 
timetables for classes, etc. However, currently there 
is no centralized location for all these tools, and the 
transfer of information from one tool to the other 
is often limited. The decentralization of these tools 
makes it difficult for students to plan their studies 
at VT as they have to scour through multiple resourc-
es with conflicting information. The same issue aris-
es for advisors who have to look through all these 
resources while advising students. The decentraliza-
tion wastes time, leads to confusion and misinfor-
mation for all parties involved. Our project combines 
the aforementioned tools into one single tool.

LEFT TO RIGHT: Luke DiSalvo, Claire Woehr, Antonio Chelala, 
Thien-Lam Vo, Walid Zeineldin  |  SME: William Plymale

Interactive ECE Degree Planner
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Khaled Alhmoudi Abu Dhabi, UAE
Bachelor of Science in Computer Engineering 
Computer Engineering (General)

Aspirations: I aspire to be a Computer Engineer working on mod-
ern-day challenges related to hardware optimization and architecture 
efficiency.

Class Comment: This course, and specifically this project, have 
given me real-world experience in identifying problems and proto-
typing appropriate solutions. I believe our project provided me with 
a unique experience that has enriched my teamwork abilities in a 
technical and professional setting.

Keerthana Aluri Richmond, Va.
Bachelor of Science in Computer Engineering 
Networking and Cybersecurity

Aspirations: My career goal is to potentially combine my passion 
for technology and medicine through Virtual Reality to solve prob-
lems in the medical workspaces.

Class Comment: This course has allowed me to understand how 
projects with customers are done in the real world. We lost team 
members, but we still persevered and outlined our goal.

Mayank Hirani New Delhi, India
Bachelor of Science in Computer Engineering 
Networking and Cybersecurity

Aspirations: I want to combine my technical knowledge along 
with my interpersonal skills to solve complex problems.

Class Comment: This course has given me real-world experience 
of solving problems as a team. Our team went through various ups 
and downs. There were times when we questioned whether we 
would complete our project. But, in the end we pulled through and 
achieved our goals.

CHALLENGE 
Telemedicine within the ICU has been a popular prac-
tice during the start of COVID-19. However, there are 
limits to how involved a clinician feels when super-
vising procedures or practices through a screen. MD 
Hokies will create a fully immersive experience for 
Tele-ICU clinicians to improve team collaboration 
within the integration of Tele-ICU practices by im-
plementing a novel free-viewpoint video system.

LEFT TO RIGHT: Khaled Alhmoudi, Keerthana Aluri, Mayank Hirani  
SME: Ben Knapp

Intelligent Devices for 
Future Medical Workspaces

PROJECT SPONSOR:  BEN KNAPP
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Rajan Mann Middletown, Del.
Bachelor of Science in Computer Engineering 
Controls, Robotics, and Autonomy

Aspirations: I would like to apply the skills from my degree to 
make strides in machine learning or autonomous systems within the 
technology industry.

Class Comment: The course provided me with a unique experi-
ence where I got to interact with a customer directly and understand 
his needs for the product. In addition, I developed skills in computer 
vision and machine learning.

Vraj Patel Richmond, Va.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: I would like to apply the machine learning and arti-
ficial intelligence skills I acquire through my degree program in the 
finance industry.

Class Comment: This course has given me a chance to practice 
engineering in a professional setting before I enter the workforce. 
I have gained valuable technical and interpersonal skills that I can 
apply in industry.

Noah Sanzone Richmond, Va.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: I aspire to use my knowledge and expertise in com-
puter engineering and artificial intelligence within the space sector 
to explore the universe.

Class Comment: This course has taught me how an engineer 
operates within a team in a professional setting. I have learned a 
multitude of skills through this MDE that I could not be taught in a 
normal lecture style class.

John Ventura Manassas, Va.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: I hope to use my knowledge in ML and software 
engineering to build cool projects and contribute to society.

Class Comment: This course gave me the experience of working 
alongside fellow engineers to build a project for a customer. I was 
able to develop certain skills that will really stick with me throughout 
my career.

Chengpei Wu Huangshan City, China
Bachelor of Science in Computer Engineering 
Networking & Cybersecurity

Aspirations: I would like to use my knowledge and experience in 
the cybersecurity field to protect people's private information.

Class Comment: This course improved my teamwork skills and let 
me practice the skills I have learned from the previous courses. It also 
gave me the insight of how professional engineers work.

CHALLENGE 
To more efficiently grade sports cards using computer 
vision and machine learning methods compared to tra-
ditional grading, which is time intensive and prone to  
human bias. The objective is to use software to im-
prove upon the most popular, traditional grading 
methods as offered by companies like Professional 
Sports Authenticator (PSA).

LEFT TO RIGHT: Chengpei Wu, Rajan Mann, John Ventura, 
Vraj Patel, Noah Sanzone  |  SME: Creed Jones

Machine Learning Card  
Authenticators (MLCA)

PROJECT SPONSOR:  LUKE LESTER
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Rohan Desai Charlotte, N.C.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: In my career I plan to leverage my knowledge of 
machine learning to help modernize and improve old technology 
systems.

Class Comment: This class gave me a great opportunity to in-
terface with multiple clients and work to balance their needs while 
working towards our goal.

Ellen Guo Washington, D.C.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: To pursue a career that will allow me to apply Ma-
chine Learning applications and principles to address Cybersecurity 
problems.

Class Comment: The MDE experience has provided me valu-
able insight in how to apply engineering principles to a real-world 
problem.

Mason Kimbrough Harrisonburg, Va.
Bachelor of Science in Electrical Engineering 
Energy and Power Electronic Systems

Aspirations: My career goal is to work as a Surface Warfare Offi-
cer in the U.S. Navy, maintaining proper operation of the nuclear re-
actors on an aircraft carrier. I want to help ensure safety and security 
for my fellow citizens.

Class Comment: This course has developed my skills in communi-
cating and working in a group environment. These skills will allow 
me to be a better leader in my future work environment.

Jared Monseur Sterling, Va.
Bachelor of Science in Computer Engineering 
Chip Scale Integration

Aspirations: Wherever I go, wherever I work, I want to be a part 
of building something great. I want to build amazing technology that 
changes lives.

Class Comment: This course has taught me the fundamental tools 
to the engineering process. Managing my time, managing a project, 
and building something that changes lives.

Jackson Underwood Huntsville, Ala.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: I am going to begin my career in tech consulting. 
From this I will learn the business side of large companies. This will 
allow me to hopefully branch out and start my own business building 
smart homes.

Class Comment: This class was helpful in giving me the experi-
ence of being managed with a more hands off approach. This was 
very different than the more micromanaged aspect of most classes. 
It made me a better engineer as I transition into the professional 
environment

CHALLENGE 
We designed and prototyped a mechanism to con-
trol the locking and unlocking of the roof hatches in 
Virginia Tech’s campus buildings. Using several dif-
ferent interfaces, such as a swipe access key card, 
a keypad and code, or a physical key, a person with 
access can unlock the hatch from the bottom of the 
ladder.

LEFT TO RIGHT: Mason Kimbrough, Ellen Guo, Jackson Under-
wood, Rohan Desai, Jared Monseur  |  SME: Almuatazbellah Boker

Building Ladder Safety System
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Qunicy Brooks Marriottsville, Md.
Bachelor of Science in Computer Engineering 
Networking and Cybersecurity

Aspirations: After graduation, I will be working for the US 
Government to fulfill my scholarship commitment. I hope to use the 
knowledge that I've gained from this project to help further my work 
and protect the nation.

Class Comment: I really liked working with my teammates, SME, 
and customer. I've learned so much from them and I believe that we 
have collaborated on a fun, informative, and important cybersecurity 
project.

Sam Reid Midlothian, Va.
Bachelor of Science in Computer Engineering 
Networking and Cyber Security

Aspirations: I hope to continue building knowledge and experi-
ence in computer and network security by working in industry to 
become an expert in my field and make meaningful contributions to 
current and future security technologies.

Class Comment: Experiencing the process of designing and build-
ing a system according to the customer's specification has greatly 
improved my understanding of the engineering process and helped 
me feel prepared for working in industry after graduation.

Victor Nguyen Richmond, Va.
Bachelor of Science in Computer Engineering 
Networking and Cyber Security

Aspirations: I want to obtain real experience working in the indus-
try so that I can continue to learn and apply information on network 
security. I hope to make a real impact protecting customers and 
clients from adversaries.

Class Comment: Working with a small team and cooperating with 
an industry expert to deliver a product has been an enlightening 
experience. I believe I am more prepared to work in industry imme-
diately after I graduate.

Joseph Reilly Staunton, Va.
Bachelor of Science in Computer Engineering 
Networking and Cyber Security

Aspirations: After graduation I will be pursuing a master’s degree 
and hope to work as a system administrator in industry.

Class Comment: I enjoyed working alongside professionals in my 
chosen field and getting a better understanding of the process engi-
neers go through in industry.

Qasim Wani Doha, Qatar
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: I'll be working as a Machine Learning researcher 
at PathAI where we utilize AI techniques to solve cancer. As far as 
long-term aspirations go, I aim to exponentially improve the lives of 
7 billion people by inventing the next layer of Machine Intelligence.

Class Comment: As the only non-cybersecurity major, it was a re-
ally fun experience learning about security in practice. Though being 
constantly grilled by our mentor wasn't the best of experiences, it 
does show how much the instructors care about you as an engineer.

CHALLENGE 
To design and build a device capable of capturing and 
storing proximal Wi-Fi and Bluetooth packets for use 
in security demonstrations. Information gathered by 
the device will be viewable through a web page con-
taining tables, charts, and other visualizations.

LEFT TO RIGHT: Victor Nguyen, Joseph Reilly, Sam Reid, Quincy 
Brooks, Qasim Wani  |  SME: Brad Tilley ( IT Security Office)

Cybersecurity Signal  
Collector/Analyzer

PROJECT SPONSOR:  RANDY MARCHANY
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Sarah Gudelis Holmdel, N.J.
Bachelor of Science in Computer Engineering 
Computer Engineering (general)

Aspirations: I hope to work in the biomedical field, working on 
cutting edge technology that helps impact lives.

Class Comment: This course has allowed me to gain not only tech-
nical experience related to computer and biomedical engineering, but 
also to get experience with working on long term projects.

Ward McHenry Spring City, Pa.
Bachelor of Science in Computer Engineering 
Computer Engineering

Aspirations: I hope to pursue a career in software engineering and 
gain a wide knowledge of many fields.

Class Comment: Throughout this course I was able to gain 
valuable skills in communicating with not only team members, but 
customers and supervisorial figures.

Varun Modak Blacksburg, Va.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: My plan is to pursue further studies and work for a 
company that is making strides in telemedicine, sustainability or edge 
computing

Class Comment: I appreciate being able to work on a project that 
could potentially help thousands of children that suffer from congen-
ital heart defects. Moreover, it's been great brainstorming with five 
other students, each of whom has a unique perspective to offer!

Arin Ofir Blacksburg, Va.
Bachelor of Science in Electrical Engineering 
Controls, Robotics, and Autonomy

Aspirations: I hope to continue my education in graduate school 
for Biomedical Engineering, and to be part of the major advance-
ments in the medical device field.

Class Comment: Through this course I was able to learn about the 
early stages of the development process of a medical device and work 
with many Virginia Tech faculty.

Anna Taylor Falls Church, Va.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: I hope to find work in a company that uses machine 
learning in order to improve human quality of life, or better the 
health of the environment.

Class Comment: This course has pushed me outside of my comfort 
zone into an area of study that I may have never had experience 
with. I appreciate how I have gained knowledge of bio-compatible 
hardware design through self-study and group work.

CHALLENGE 
To design a sensor to monitor Blood Pressure and 
Blood Flow Rate to assess the function of a blood 
pump for children with congenital heart defects. Re-
search and report on how the sensor can be made 
to be bio-compatible, low-power, and easy to repro-
duce. The sensors must be flexible enough to assume 
the shape of the Total Cavopulmonary Connectors 
surface, and thin enough to avoid flow restriction.

LEFT TO RIGHT: Varun Modak, Ward McHenry, Sarah Gudelis, 
Arin Ofir, Anna Taylor  |  SME: Bright Katey (ME)

Biosensor to Measure Ventricle Flow-Rate and Pressure 
for Children with Congenital Heart Disease
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Cameron Dunning Upton, Mass.
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: I want to be a Machine Learning engineer who con-
tributes to artificial intelligence projects

Class Comment: This class has given me the experience and per-
spective of working on a project from a workforce point of view.

Max Stelmack Centerville, Ohio
Bachelor of Science in Computer Engineering 
Controls, Robotics, and Autonomy

Aspirations: I want to design robots for search and rescue opera-
tions.

Class Comment: I'm sincerely thankful for the opportunity to 
overcome a complex design challenge alongside excellent teammates.

Minh Nguyen Ho Chi Minh City, Vietnam
Bachelor of Science in Computer Engineering 
Machine Learning

Aspirations: I want to contribute to the machine learning and 
robotics community as a Machine Learning Researcher.

Class Comment: This course allows me to learn more about 
robotic deployment and the complexity that comes to software and 
machine learning integration to robotics.

Nick Tremaroli Briarcliff Manor, N.Y.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: I am pursuing a graduate degree in Software Systems 
and Robotics.

Class Comment: I am grateful to have been part of such a presti-
gious class and field of study. The work I have done here will greatly 
help me as a professional engineer.

Sam Schoedel Fredericksburg, Va.
Bachelor of Science in Computer Engineering 
Controls, Robotics, and Autonomy

Aspirations: I seek to contribute to the world's knowledge base 
and capabilities in robotic autonomy through graduate research.

Class Comment: This course has given me crucial experience 
working with and coordinating the efforts of multiple companies to 
help us create our customer's desired product.

CHALLENGE 
We developed a system to render forces to a user as 
they interact with objects in virtual reality. Forces 
are applied using a robotic arm, which is mounted 
to the ground and attached to the back of the user’s 
hand.

LEFT TO RIGHT: Max Stelmack, Cameron Dunning, Nicholas 
Tremaroli, Minh Nguyen, Sam Schoedel  
SME: Alex Leonessa (TREC Lab)

Grounded Force Feedback Arm  
with Haptic Gloves

PROJECT SPONSOR:  ALEX LEONESSA
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Eric Carr Pittsburgh, Pa.
Bachelor of Science in Computer Engineering 
Software Systems

Aspirations: My career goal is to work as a software engineer in 
embedded system design. Ultimately I want to pursue engineering 
management opportunities once I have gained more experience.

Class Comment: This course supplied a real-world application of 
the engineering design process and it exposed me to the importance 
of project management. I appreciate the help from our SME mentor 
professor and customers throughout the process.

Colin Farrell Bloomsburg, Pa.
Bachelor of Science in Computer Engineering  
Bachelor of Science in Electrical Engineering 
Micro-Nano Systems, Chip-Scale Integration

Aspirations: My career goal is to work as an entrepreneur in the 
field of renewable energy or electrical engineering.

Class Comment: This course is a great theory exercise for the 
viability of a renewable energy microgrid in different scenarios. It 
has been a great learning experience in terms of the range of consid-
erations one has to make applying a system such as this to the real 
world.

Fadi Farid McLean, Va.
Bachelor of Science in Electrical Engineering 
Micro-Nano Systems

Aspirations: My career goal is to work as electronics engineer. 
Later in life I would like to develop or design elements of different 
components.

Class Comment: This course provided important components to 
surviving in the real world showing us how life would be outside of 
a classroom.

Kevin Nolan Gloucester, Mass.
Bachelor of Science in Electrical Engineering 
Electrical Engineering (general)

Aspirations: My career goal as an electrical engineer is to work in 
the field of robotics. I would like to work on robots to help people in 
their everyday lives.

Class Comment: This course has introduced me to how engi-
neering as a job is structured and what we would be expected to do 
alongside research and design. I feel like this will help me make the 
transition from school to business.

CHALLENGE 
To research and design a microgrid emergency man-
agement system located in Blacksburg, Virginia. 
The system utilizes a lithium-ion battery storage 
bank and solar energy to supply power to a commu-
nity center, data center, and electric vehicle (EV) 
charging stations.

LEFT TO RIGHT: Kevin Nolan, Fadi Farid, Colin Farrell, Eric Carr 
SME: Minh Ngo

Emergency Management Center  
in Blacksburg, Va.
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Fatima Alkaabi Abu Dabi, U.A.E.
CPE

Class Comment: This project was an amazing opportunity to learn 
the skills I need to be a great engineer including technical and social 
skills.

Hristo Ignatov Pleven, Bulgaria
CPE

Class Comment: There is nothing wrong with starting from 
scratch one million times because eventually it will work out.

CHALLENGE 
Using a Red and Infrared LED, a photodiode's output 
was taken to a series of amplifiers and filters where 
the signal of the user's heartbeat was cleaned up and 
amplified. Once that was done, an Arduino interpret-
ed the incoming signal to display the user's heart 
rate, their bpm and oxygen level.

LEFT TO RIGHT: Fatima Alkaabi, Hristo Ignatov

ECE2804 Project - SPO2 Meter

PROJECT INSTRUCTOR: MD ADNAN SARKER



Best in Course Recognition  
for Base Course performance
Fall 2021

Bradley Department of Electrical and Computer Engineering 

ECE 1004 — Introduction to ECE Concepts       
•	 Amy Appler

•	 Wesley Flynn

 
ECE 2024 — Circuits and Devices     
•	 Heesang Han   

 
ECE 2214  — Physical Electronics      
•	 Hayden Craun

•	 Jack Greer

•	 Yuanzhi Zhang

 
ECE 2514 — Computational Engineering    
•	 Amy Appler

 

ECE 2544 — Fundamentals  
of Digital Systems 
•	 Freya Archuleta

•	 Chester Bixler III

•	 Will Bonner

•	 Adaline Lee

•	 Becca Schuette

 
ECE 2564 — Embedded Systems
•	 Ben Barber

 
ECE 2714 — Signals and Systems  
•	 Ian Brown

•	 Fasil Gebraeb

•	 Michael Kattwinkel

 
ECE 2804 — Integrated Design Project  
•	 Fatima Alkaabi

•	 Hristo Ignatov
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Luke Lester 
for his vision and continued unyielding support to prepare 
our students for the future.

Sook Ha, Toby Meadows, William Plymale, 
Shelly Stover, Ken Schulz
for being our mentoring team, and making the class and all 
involved with it better.

Mary Brewer, Nicole Gholston, Kimberly 
Johnston, Minerva Sanabria-Padilla, 
Susan Broniak, Alicia Sutherland, 
Jaime De La Ree, Paul Plassmann, 
Scott Dunning, and Laura Villada
for watching over and advising each and every ECE student 
through the many challenges on the rocky road to becoming an 
engineer.

William Baumann
for allowing us complete access to the design studio and 
conference room, and providing assistance to students in need. 

Afroze Mohammed, Karin Clark, 
Megan Wallace and Lisa Young
for being our partners and diligently working to nurture our 
industry relationships and to secure those critical sponsorships. 

Arthur Ball 
for providing guidance, support, and great value to our 
competition teams that performed well and placed 4th in a field of 35.

Kim Medley 
for ordering our materials and helping us solve supplier issues. 

Kathy Atkins and Melanie Gilmore
for tirelessly providing financial guidance and support. 

Donald Leber
for providing cleanroom access, and training for students. 

Chelsey Betts Seeber
for great support on our website, and helping to share the 
amazing message of our students' successes. 

Roderick DeHart, Brandon Russell, John Ghra
for solving our many IT issues, and printing all these posters in, 
literally, no time.

Bianca Norton and Virginia Tech Inn Staff 
for helping plan, cater and secure all arrangements to make the 
Major Design Experience Expo so great. 

Special thanks Ms. Amrita Chakraborty 
for teaching, coaching, and mentoring our cleanroom teams  
to produce great semiconductor results. 

Special thanks to Alexander DeRieux
for enhancements in course automation and individual  
progress reporting.

Amrita Chakraborty, Juliet Anderson, 
Alexander DeRieux, and Bright Katey 
for being great teaching assistants in support of more than  
250 MDE students currently in progress. 

Duane Blackburn, Nam Nguyen, 
Christine Whiteside, Mike Pochet, 
Michael Garris, Tom Drayer 
for supporting the MDE Expo as judges representing the ECE 
Industrial Advisory Board. 

Dushan Boroyevich, Sook Ha, Vassilios Kovanis, 
Toby Meadows, Bill Plymale, Shelley Stover 
for serving as track masters of ceremonies during the Expo. 

Rufus Hinton, Rebecca Rainhart, Bright Katey, 
Juliet Anderson, Ronaldo Maia,  
Jean-Luc DeRieux, Kaushiki Valluri 
for their all around Expo assistance as Virginia Tech students. 

Many people contributed to this program  
that we want to acknowledge and thank: 

PROJECT CONTRIBUTOR ACKNOWLEDGEMENTS
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Virginia Tech does not discriminate against employees, students, or applicants on the 
basis of age, color, disability, sex (including pregnancy), gender, gender identity, gen-
der expression, genetic information, national origin, political affiliation, race, religion, 
sexual orientation, or veteran status, or otherwise discriminate against employees or 
applicants who inquire about, discuss, or disclose their compensation or the compen-
sation of other employees or applicants, or on any other basis protected by law.

For inquiries regarding non-discrimination policies, contact the Office for Equity and 
Accessibility at 540-231-2010 or Virginia Tech, North End Center, Suite 2300 (0318), 
300 Turner St. NW, Blacksburg, VA 24061.
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