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CAPSTONE DAY
Traditionally held each spring, Capstone Day offers midshipmen the chance to present their project-based 

learning research to their peers and the Naval Academy community. Unfortunately, due to the COVID-19 

pandemic, the U.S. Naval Academy had to cancel the 2020 Capstone Day. Although the 1/C midshipmen 

were not able to share the excitement of Capstone Day in person, the teams coordinated web presentations 

through their academic departments. This year’s graduating class featured 278 multidisciplinary projects 

ranging from the isolation of novel arctic and temperate marine psychrophiles to microfabrication of 

microrobots using additive manufacturing methods. 

Even with the virtual restrictions, midshipmen gained real-life experience through teamwork, problem solving 

and implementing designs of their own experiments. The yearlong process involved creating proposals, 

debating ideas, collecting data and demonstrating their results. 

The Capstone Day 2020 Brochure and the Capstone Day homepage offer detailed descriptions on the 

diverse projects and programs that use project-based learning. This brief review highlights just a few of 

those projects from Oceanography, Aerospace Engineering, Cyber Security Studies and Weapons, Robotics 

and Control Engineering majors. 

Thanks to the generous supporters, project-based learning continues to be instrumental in preparing 

midshipmen for the challenges they will face in the fleet. We hope to see you at Capstone Day 2021, 

tentatively planned for 28 April 2021.

https://www.usna.edu/CapstoneDay/_files/documents/Programs/Capstone_2020_Final.pdf
https://www.usna.edu/CapstoneDay/index.php
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OCEANOGRAPHY

DEPARTMENT OVERVIEW 

The Oceanography department offers a challenging and diverse undergraduate curriculum based in physical 

oceanography and meteorology. Midshipmen examine the complex environments in which they will operate in 

their future careers in the U.S. Navy and Marine Corps. 

Oceanography features excellent undergraduate laboratories as well as field-research equipment, 

instrumentation and facilities designed to promote experiential learning. The department has a strong 

history of  supporting faculty-led midshipman research, which is designed for hands-on projects with real 

world application to geophysical concepts. 

CAPSTONE PROJECTS 

The following Capstone projects are a selection from the Oceanography major and include links to their 

Capstone Day posters: 

• “Measurement of  the Optical Properties of  Severn River Surface Waters with an Autonomous

Underwater Vehicle”

• “Sub-seasonal Variability of  Ocean Currents and Chlorophyll-a in the Bay of  Bengal”

• “Optimization of  Chlorination/Dechlorination to Reduce or Control Biofouling in Shipboard Systems”

• “Sampling and Quantification of  Microplastics and Other Synthetic Particles in the Severn River”

• “Decadal-to-Annual Scale Trends in Regional Arctic Late-Summer Sea Ice Extent”

• “Optimization of  Side Scan Sonar Images for the Identification of  Bottom-Mounted Objects in Shallow

Coastal Marine Waters”

https://usna.canto.com/b/M4ASL
https://www.usna.edu/Users/oceano/jpsmith/_files/documents/SO470D_Poster_AUVOptics_FINAL_21APR2020.pdf
https://www.usna.edu/Users/oceano/jpsmith/_files/documents/SO470D_Poster_BayofBengal_24APR2020_Final.pdf
https://www.usna.edu/Users/oceano/jpsmith/_files/documents/SO470D_Poster_Biofouling_FINAL_24APR2020.pdf
https://www.usna.edu/Users/oceano/jpsmith/_files/documents/SO470D_Poster_Microplastics_FINAL_21APR2020.pdf
https://www.usna.edu/Users/oceano/jpsmith/_files/documents/SO470D_Poster_SeaIce_FINAL_24APR2020.pdf
https://www.usna.edu/Users/oceano/jpsmith/_files/documents/SO470D_Poster_UWObjects_FINAL_24APR2020.pdf
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AEROSPACE ENGINEERING
DEPARTMENT OVERVIEW 

The Aerospace Engineering Department offers one of the most exciting and challenging academic programs 

at the Naval Academy. The program is structured to produce naval officers who will meet the emerging needs 

of serving in areas of naval aviation, space and research. The department’s mission is to provide the Navy 

and Marine Corps with graduates capable of filling the engineering, management and leadership roles in the 

Navy, government and industry, while continuing their fascination with air and space systems. 

In the 2019-2020 academic year, 37 midshipmen graduated from the Aeronautics track and 33 midshipmen 

graduated from the Astronautics track. Of these graduates, there was one Voluntary Graduate Education 

Program, three Immediate Graduate Education Program, one U.S. Marine Corps OSP–Civilian Graduate 

Education Program and one Accelerated Advanced Education for Aviators at NPS program recipient. In 

addition, seven AERO midshipmen received Shoemaker Scholarships and four midshipmen were awarded 

Superior Academic Achievement awards. 

AEROSPACE ENGINEERING CAPSTONE PROJECTS 

The following projects are a selection of the Aerospace Engineering majors. To view some of their posters, 

click here: 

• Antenna Deployment Team for CubeSats

• Flight Testing a 1966 Beechcraft Baron

• Forest Fire Location and Evaluation Knowledge System (F.L.E.K.S.)

• Multi-functional Law Enforcement UAS

• NASA University Student Launch Initiative—USNA Rocket Team

• Naval Academy Satellite Team for Autonomous Robotics

• Navy Low Speed Aerial Target (LSAT)

• USNA Ground Station Project

https://usna.canto.com/b/VFSA5
https://usna.canto.com/b/S84RI
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CYBER SECURITY STUDIES

DEPARTMENT OVERVIEW 

The Center for Cyber Security Studies (CCSS) enhances cyber education and research for the entire Brigade 

of Midshipmen. Their mission is to develop the education of midshipmen in all areas of cyber warfare and 

shape a common framework for cyber warfare-related efforts at USNA. 

The graduating Class of 2020 had the largest number of Cyber Operations majors to date, with 67 

successfully completing the complex, interdisciplinary program. The Cyber Operations major continues 

to be one of the most sought-after majors, currently ranking third among the Brigade of Midshipmen. 

CAPSTONE PROJECTS 

The following projects are a selection from the Cyber Operations majors and a few include links to their 

presentation videos: 

• Appeasement in Cyberspace

• Automobile Fingerprinting and Identification

• Cyber-China Policy: Entangle, Align, and Advance

• Decentralized Web Application using Blockchain for Data Logging

• Electronic Voting

• Exploiting Commercial-Off-The-Shelf  Drones for Autonomous Public Defense

• Fingerprinting Tor: How Malicious Websites Can Generate Identifiable Tor Traffic

• Measuring the Illusory Superiority Bias in Resilience to Phishing

• Navy Trash Becomes Enemy Treasure: Quantifying Risk of  a Dumpster Diving Attack at USNA

• Overcoming Competing Global Interests to Establish and Maintain Norms in Cyberspace

• Set Your Drones to Stun: Using Cyber-Secure Quadcopters to Disrupt Active Shooters

• Special Agent Alexa: Unintentional Recording and Eavesdropping Vulnerabilities and Applications of

Amazon Echo Devices

• Tweet Authorship Attribution (Beyond A Reasonable Doubt)

• Visualizing Network Traffic using Hololens
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WEAPONS, ROBOTICS  
AND CONTROL ENGINEERING
DEPARTMENT OVERVIEW 

The responsibility of  the Weapons, Robotics and Control 

Engineering department is to educate the entire Brigade  

of  Midshipmen on the scientific principles and  

engineering concepts of  sonar, radar, guidance systems 

and related military technologies. To teach such 

specialized topics, the Department relies on a military 

faculty that is comprised of  both junior officers with fresh 

operational experience, permanent military professors  

and a community of  selected career naval officers who 

hold doctorates. In the Class of  2020, there were 13 

Honors Robotics and Controls Engineering majors, and  

60 Robotics and Controls Engineering majors. 

 

Today, the Department serves the Academy by offering a Robotics and Control Engineering Major, an Honors 

Robotics and Control Engineering major and required courses on Weapons and Control Engineering for the 

entire Brigade of  Midshipmen. 

 

CAPSTONE PROJECTS 

The following projects from the Weapons, Robotics and Controls Engineering major: 

    •   Robotic Football Team 

    •   Aerial Drone System for Gathering Corrosion Data on MIDWAY 

    •   Team Helmet: Men of  Ken 

    •   Philippine Fast Auxiliary Vessel (PFAV) 

    •   An alcohol by volume (ABV) monitoring system 

    •    Analyzing the Biomechanics of  Midshipmen During the Herndon Monument Climb 

    •   Application of  Linear Controllers for Soft-Rigid Robotic Finger Rehabilitation 

    •   Autonomous pressure cuff  system for tourniquet enhancement 

    •   Biological survey and sample return from inaccessible islands using UAS 

    •   Bridge Watchstander Operator Decision Aid 

    •   Control of  Multi-Vehicle Formation with Time-Varying Reference State 

    •   Creating the Robo-Roach 

    •   Student Unmanned Aerial Systems Anaconda Retrofit, Avionics Payload 

    •   Swarm System Parameter Identification with Infiltrator Input 

THANK YOU 
Although the spring semester presented many challenges for project-based learning, midshipmen and faculty 

were still able to work together and produce impressive research results. Thanks to external collaborators 

and the generous support of  donors, project-based learning continues to create exceptional learning 

opportunities and professional development experiences.




