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Welcome Letter 
 

It is my distinct pleasure to welcome you to the 2022 General 
Donald R. Keith Memorial Capstone Conference at West Point!  
During your visit, I hope that you will have the opportunity to tour 
campus to learn more about the historic local area and the 
beautiful grounds and structures that make up the United States 
Military Academy (USMA) at West Point. 
 
Established in 1802, the Academy’s mission is “to educate, train, 
and inspire the Corps of Cadets so that each graduate is a 
commissioned leader of character committed to the values of 
Duty, Honor, Country and prepared for a career of professional 
excellence and service to the Nation as an officer in the United 
States Army.” Here at West Point, over 4,000 men and women 

simultaneously pursue an undergraduate education and a commission in the United States 
Army; this takes place during a four-year process known as the “West Point Experience”! All 
graduates receive a Bachelor of Science degree “designed specifically to meet the intellectual 
requirements of a commissioned officer in today’s Army.” 

 
A special thank you to General Keith’s family for the generous endowment that allows our 
Department to run this exciting event every year and to the staff and faculty in the Department 
of Systems Engineering who have had a hand in the planning and execution of this conference. 
Lastly, if we can assist you in any way, please stop by our Department in Mahan Hall or the 
registration table on the sixth floor of Jefferson Hall and our staff can provide assistance. 

 
West Point is truly a distinctive institution with a unique atmosphere. I hope that you enjoy your 
time while attending the 2022 General Donald R. Keith Memorial Capstone Conference. 

  
  Sincerely, 

Rich Morales 
Rich Morales, PhD  
Colonel, U.S. Army  
Professor and Head Department of Systems Engineering 
 
 
 
 
 
 
 

  



General Donald R. Keith Memorial Capstone Conference 2022 

 

General Information 
 

Access to West Point: 

Conference Office at West Point: The Capstone Conference Office/Registration Desk will be 
located on the 6th Floor of Jefferson Hall, in the Haig Room Foyer, and will be open on 28 April 
from 7:00 AM – 4:00 PM. 

Contact Phone Number during the conference: 904-307-8144 

Wireless Access: There is wireless access throughout all of Jefferson Hall. 

Lost/Found: The lost and found will be at the registration desk. Items not claimed at the end of 
the conference will be left with the faculty members in the Department of Systems Engineering, 
Mahan Hall, Building 752, 4th Floor. 

Lunch: There will be a judge and faculty lunch in the Department of Systems Engineering 
Conference room, 4th Floor Mahan Hall. You may also purchase meals at the West Point Club 
or Grant Hall. In addition, the West Point shuttle buses will run to the front gate by Buffalo 
Soldier Field. It is a short walk to the following eateries in the town of Highland Falls: Dong 
Fong’s Chinese Restaurant, McDonald’s, Schade’s, The Park Restaurant, Chipotle, and Tony’s 
Pizza. 

Designated Smoking Areas: Smoking is NOT permitted in any building at West Point. 
Designated smoking areas will be posted. 
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Local Area Map 
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Guide Map of West Point
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Cadet Area Map 
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History of the Academy 
 

West Point’s role in our nation’s history dates back to the Revolutionary War, when both sides 
realized the strategic importance of the commanding plateau on the west bank of the Hudson 
River.  General George Washington considered West Point to be the most important strategic 
position in America.  Washington personally selected Thaddeus Kosciuszko, one of the heroes 
of Saratoga, to design the fortifications for West Point in 1778, and Washington transferred his 
headquarters to West Point in 1779.  Continental soldiers built forts, batteries and redoubts and 
extended a 150-ton iron chain across the Hudson to control river traffic.  Fortress West 
Point was never captured by the British, despite Benedict Arnold's treason.  West Point is the 
oldest continuously occupied military post in America. 

 
Several soldiers and legislators, including Washington, Knox, Hamilton, and John Adams, 
desiring to eliminate America’s wartime reliance on foreign engineers and artillerists, urged the 
creation of an institution devoted to the arts and sciences of warfare. 

 
President Thomas Jefferson signed legislation establishing the United States Military 
Academy in 1802.  He took this action after ensuring that those attending the Academy would 
be representative of a democratic society. 

 
Colonel Sylvanus Thayer, the “father of the Military Academy,” served as Superintendent from 
1817 to 1833.  He upgraded academic standards, instilled military discipline, and emphasized 
honorable conduct.  Aware of our young nation’s need for engineers, Thayer made civil 
engineering the foundation of the curriculum.  For the first half century, USMA graduates were 
largely responsible for the construction of the bulk of the nation’s initial railway lines, bridges, 
harbors, and roads. 

 
After gaining experience and national recognition during the Mexican and Indian wars, West 
Point graduates dominated the highest ranks on both sides during the Civil War.  Academy 
graduates, headed by generals such as Grant, Lee, Sherman and Jackson, set high standards 
of military leadership for both the North and South. 

 
The development of other technical schools after the Civil War allowed West Point to broaden 
its curriculum beyond a strict civil engineering focus.  Following the creation of Army post-
graduate command and staff schools, the Military Academy came to be viewed as the first step 
in a continuing Army education. 

 
In World War I, Academy graduates again distinguished themselves on the battlefield.  After the 
war, Superintendent Douglas MacArthur sought to diversify the academic curriculum.  In 
recognition of the intense physical demands of modern warfare, MacArthur pushed for major 
changes in the physical fitness and intramural athletic programs.  “Every cadet an athlete” 
became an important goal.  Additionally, the cadet management of the Honor System, long an 
unofficial tradition, was formalized with the creation of the Cadet Honor Committee. 

 
Eisenhower, MacArthur, Bradley, Arnold, Clark, Patton, Stilwell, and Wainwright were among 
an impressive array of Academy graduates who met the challenge of leadership in the Second 
World War.  The postwar period again saw sweeping revisions to the West Point curriculum 
resulting from the dramatic developments in science and technology, the increasing need to 
understand other cultures, and the rising level of general education in the Army. 
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History of the Academy (cont’d) 
 
In 1964, President Johnson signed legislation increasing the strength of the Corps of Cadets 
from 2,529 to 4,417.  To keep up with the growth of the Corps, a major expansion of facilities 
began shortly thereafter. 

 
In concert with the increasing role of minorities and women in society and the military over the 
previous three decades, greater numbers of minorities and the first women were brought to the 
Military Academy and the Corps of Cadets.  Their presence has enhanced the quality and 
maintained the traditional representativeness of the institution. 

 
In recent decades, the Academy’s curricular structure has been markedly changed to permit 
cadets to major in any one of more than a dozen fields, ranging from the sciences to the 
humanities. 

 
Academy graduates are awarded a Bachelor of Science degree and a commission as a second 
lieutenant in the U.S.  Army, serving a minimum of five years on active duty. 

 
As the Academy passed its bicentennial in 2002, the institution continued to ensure that all 
programs and policies support the needs of the Army and nation now as well as in the 
foreseeable future.  The Academy, with its long and noble history, remains an energetic, vibrant 
institution that attracts some of the best and brightest young men and women.  It offers a 
challenging and comprehensive array of opportunities while retaining its enduring commitment 
to Duty, Honor, Country. 
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About the Academy 
 
Since its founding two centuries ago, the Military Academy has accomplished its mission by 
developing cadets in four critical areas: intellectual, physical, military, and moral-ethical - a four-
year process called the “West Point Experience.” Specific developmental goals are addressed 
through several fully coordinated and integrated programs. 

A challenging Academic Program includes a core of 30 courses that provides a balanced 
education in the arts and sciences. This core curriculum establishes the foundation for the 
cadet’s chosen major, in which he or she explores a field in greater. All cadets receive a 
Bachelor of Science degree, which is designed specifically to meet the intellectual requirements 
of a commissioned officer in today’s Army. 

The Physical Program at West Point includes both physical education classes and competitive 
athletics. Every cadet participates in an intercollegiate, club, or intramural sport each semester. 
This rigorous physical program contributes to the mental and physical fitness that is required for 
service as an officer in the Army. 

Cadets learn basic military skills, including leadership, through a demanding Military Program 
that begins on their first day at West Point. Most military training takes place during the summer, 
with new cadets undergoing Cadet Basic Training - or Beast Barracks - the first year, followed 
by Cadet Field Training at nearby Camp Buckner the second year. Cadets spend their third and 
fourth summers serving in active Army units around the world; attending advanced training 
courses such as airborne, air assault or northern warfare; or training the first- and second-year 
cadets as members of the leadership cadre. Military training is combined with military science 
instruction to provide a solid military foundation for officership. 

Moral-ethical development occurs throughout the formal programs as well as a host of activities 
and experiences available at the Military Academy. These include formal instruction in the 
important values of the military profession, voluntary religious programs, interaction with staff 
and faculty role models, and a vigorous guest speaker program. The foundation of the ethical 
code at West Point is found in the Academy’s motto, “Duty, Honor, Country.” Cadets also 
develop ethically by adhering to the Cadet Honor Code, which states, “A cadet will not lie, cheat, 
steal, or tolerate those who do.” 

Admission is open to all young men and women and is extremely competitive. Candidates must 
receive a nomination from a member of Congress or from the Department of the Army. They are 
then evaluated on their academic, physical and leadership potential. Those candidates who are 
fully qualified can receive appointments to the Academy. 

The life of a cadet is demanding, but leisure time does permit recreational activities such as golf, 
skiing, sailing, and ice-skating. Intramural clubs include a cadet radio station, orienteering, rock 
climbing and Big Brother - Big Sister. A wide variety of religious activities is available to cadets 
from virtually all religious backgrounds. 
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About the Academy (cont’d) 
From the day of its founding on March 16, 1802, West Point has grown in its size and stature, 
but it remains committed to the task of producing commissioned leaders of character for 
America’s Army. Today the Academy graduates more than 900 new officers annually, which 
represents approximately 25 percent of the new lieutenants required by the Army each year. 
The student body, or Corps of Cadets, numbers around 4,000, of whom approximately 15 
percent are women. 

A favorite expression at West Point is that “much-of the history we teach was made by people 
we taught.” Great leaders such as Grant and Lee, Pershing and MacArthur, Eisenhower and 
Patton, Westmoreland and Schwarzkopf are among the more than 50,000 graduates of the 
Military Academy. Countless others have served society in the fields of medicine, law, business, 
politics, and science following their careers in uniform. 

Ever mindful of its rich heritage, West Point continues to prepare its graduates to serve as 
commissioned leaders of character in America’s 21st Century Army. 2002 marked the 
bicentennial of this American “national treasure.” Guided by its timeless motto, Duty, Honor, 
Country, the Military Academy is confidently providing the Army and the Nation with its third 
century of service. 
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General Donald R. Keith 
31 January 1927 – 9 September 2004 

 
General Donald R. Keith was the Chairman of the Board, U.S. Field 
Artillery Association, from October 2002 until just weeks before his 
death, when he retired from the Board.  Before his retirement from 
the Army, he was the Commanding General of the U.S. Army 
Materiel Development and Readiness Command (now the U.S. 
Army Materiel Command), Alexandria, Virginia 

Donald Keith was born 31 January 1927 in Ludington, Michigan.  
During World War II, he served as an enlisted soldier in the Army 
before attending the United States Military Academy at West Point, 
New York.  He graduated from the Academy in 1949 and was 
commissioned a Second Lieutenant in the Field Artillery.  He later 

attended Columbia University in New York City where he earned a Master of the Arts in Science 
Teaching in 1958 before being assigned to the faculty of the Chemistry Department at West Point.  
In 1982, the University of Akron awarded him an Honorary Doctor of Law Degree. 
 
General Keith commanded artillery units at all levels, including the 5th Battalion, 73rd Field 
Artillery and the 36th Field Artillery Group, U.S. Army Europe.  He also served as the Executive 
Officer, Office of the Chief of Research and Development, at the Pentagon, followed by a tour in 
Vietnam from 1971 to 1972, where he served as the Director, Research and Analysis Directorate, 
Civil Operations and Revolutionary Development Support, in the U.S. Military Assistance 
Command, Vietnam (MACV).  From 1972 through 1974, General Keith was back in Washington, 
DC, in the Office of the Chief of Research and Development as the Director of Developments. He 
then became the Director of Weapon Systems in the Office of the Deputy Chief of Staff for 
Research, Development, and Acquisition, also in the Pentagon, until October 1976. 
 
From 9 October 1976 to 21 October 1977, then Major General Keith served as the Chief of Field 
Artillery, Commandant of the Field Artillery School, and Commanding General of the Field Artillery 
Center and Fort Sill.  Following his tour at Fort Sill, General Keith returned to Washington, DC, 
where he served as the Deputy Chief of Staff for Research, Development, and Acquisition until 
August 1981, overseeing the largest modernization program ever undertaken by the Army: “The 
Big Five.” Upon promotion to General, he assumed command of the Army Materiel Development 
and Readiness Command in Alexandria.  He retired on 28 June 1984 with more than 35 years of 
faithful service to the nation. After retiring from the Army, General Keith joined Cypress 
International, a defense consulting company, in September 1984.  After more than 15 years with 
Cypress, he retired as the Chairman of the Board and Chief Executive Officer in December 1999.   
The generous General Donald R. Keith endowment will significantly enhance cadet education 
programs in the Department of Systems Engineering for many years to come. 
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Judges 
 

This conference would not be possible without the outstanding support from our judge team.  
We are grateful for all our judges, virtual and in-person, who are willing to share their 
experiences and perspective with our student teams.  We especially thank Jeffrey Fernandez, 
Dr. Anand Subramanian, and the rest of the Society for Industrial and Systems Engineering 
team for their continuous service to West Point in making this conference possible every year.   
 

Judges by Track 
Decision Analysis 
Mr. Ian Kloo (Chair), Mr. Samir Dossal, Dr. Simon Goerger | Virtual: Dr. Joseph Cohen, Ms. Neelofar 
Hameed 
 
General Engineering 
COL James Enos (Chair), Dr. Laura Cabrera, Dr. Chris Smith, LTC Trent Geisler | Virtual: Mr. George 
Page, Mr. James Borchardt, Mr. M. Yousef Khan, Mr. Jay Masuret 
 
Honors 
LTC Thomas Lainis (Chair), Dr. Nagen Nagarur, COL Paul Evangelista, Dr. Ricardo Valerdi, Dr. Gregory 
Parnell | Virtual: Mr. Neal Schmeidler, Dr. Isabella Sanders 
 
Hollis Award 
Dr. Kenneth McDonald (Chair), LTC Christopher Weld, Dr. Niki Goerger, Dr. John Farr 
 
Modeling and Simulation 
Mr. Jeffrey Demarest (Chair), Mr. William Coe, Dr. Steven Corns, LTC David Beskow | Virtual: Dr. Krishna 
Krishnan, Dr. Gonzalo Mendeita, Mr. Salim Channa 
 
Modeling and Simulation for Defense Applications 
COL Matthew Dabkowski (Chair), Mr. Daniel Finch, Dr. Ahmed Bahabry, Dr. Timothy Smith | Virtual: Mr. 
Dilip Patel 
 
Project and Engineering Management 
COL James Schreiner (Chair), Ms. Adrienne Shakespeare, Dr. Suzanna Long, Dr. Greg Sedrick | Virtual: 
Dr. Ximena Cordova-Vallejo, Mr. Zain Shariq, Mr. Nusrat Sherali 
 
Process Modeling and Analysis 
Mr. Phillip Bond (Chair), Mr. Daniel Evans, SGM Jeremy Schlegel, Mr. Mark Willer, Dr. Sang Choi | 
Virtual: Mr. Oliver Mannuss, Mr. Fahim Mohammed 
 
Systems Design 
COL Benjamin Morales (Chair), Dr. Kathryn Tippey, Dr. Daryl Santos | Virtual: Mr. Shashikiran Mysur 
 
Systems Design for Defense Applications 
Dr. Vikram Mittal (Chair), Mr. Matt Pierce, MAJ(P) Steve Gillespie, Dr. Derek Cabrera | Virtual: Dr. Brandy 
Farris Miller, Mr. Eric Duckworth 
 
Roving Judges 
Dr. Jeffrey Fernandez, Dr. Anand Subramanian, COL Rich Morales, COL Julia Coxen, Mr. Craig 
Doescher, Mr. Jed Richards, Mr. Robert Olson, Ms. Zhanna Malekos-Smith, LTC Darcy Jones  
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Presentation Schedule 
 

Track Information Session Time: Project Name – Authors – Affiliation                                                                                                                                              
(* Indicates Abstract Only Submission) 

 
Decision Analysis 

 
Chair: Mr. Ian Kloo 

 
Moderator: CDT Nolan 

Michels 
 

Judges: Mr. Samir Dossal, 
Dr. Simon Goerger 

Virtual: Dr. Joseph Cohen, 
Ms. Neelofar Hameed 

 
Teams Link: DA Meeting 

Room 
 

Jefferson Hall Basement 
002  

1 
08:45 AM: A Normative Methodology for Research & Development Alignment and Decision-
Making in the Arctic - Aaron Duhart, Sean Eckert, Sarah Guzzo, Brooks Hosea, Lauren 
Stovar, James Schreiner - United States Military Academy 

2 

09:30 AM: Predicting Demand and Optimizing Construction of Affordable Housing: An 
Analysis for the City of Cheyenne, Wyoming - Grant Engel, Matthew Guevara, Linsdey 
Lucas, Payton Wilson, Adam Ackerman, Brian Lemay, Anne Portlock - United States Air 
Force Academy 

3 
10:15 AM: Artificial Intelligence for Air Defense Assets - Nicholas Cheshire, Jimmy Chung, 
Holton Greenfield, Andrew Kim, Connor Quinlan, Raymond Vetter - United States Military 
Academy 

4 11:00 AM: Design of an Inter-Regional Transportation Planning Decision Support Tool - 
Adam Abu-Jamous, Yoseph Attai, Basma Elqadri, Habiba Salad - George Mason University 

5 
01:00 PM: Drone-Based Thermal Imaging Inspection of Solar Energy Equipment - Daniel 
Fee, William Florio, Jenna-Marie Gaston, Rajesh Persad, Yaseen Alwesabi, Yong Wang - 
Binghamton University 

6 No Presentation 

 
General Engineering 

 
Chair: COL James Enos 

 
Moderator: CDT Joseph 

Chedzoy 
 

Judges: Dr. Laura 
Cabrera, Dr. Chris Smith, 

LTC Trent Geisler 
Virtual: Mr. George Page, 
Mr. James Borchardt, Mr. 
M. Yousef Khan, Mr. Jay 

Masuret 
 

Teams Link: GE Meeting 
Room 

 
Jefferson Hall Room 145  

1 
08:45 AM: The West Point Housing Assignment System - James Callaway, Nolan Cockrill, 
Markus Hartman, Tyler Olbrich, Gunner Philipp, Anthony Bianchi - United States Military 
Academy 

2 
09:30 AM: Developing Requirements to Validate Autonomous Ground Vehicle Simulations - 
James Cox, Shae DeRosier, Aaron Howell, Jaxon Jones, Brandon Thompson - United 
States Military Academy 

3 
10:15 AM: Decreasing Inpatient Length of Stay and Improving Discharge Process at a Level 
I Trauma Center Hospital - Eddie Ro, Staci Davis, Kyle Dane, Tim Perea, Johnathon Dulin, 
John Miller, Brian Lemay - United States Air Force Academy 

4 11:00 AM: ReARMM Modification Planner - Justin Altrogge, Chase Gedney, Benjamin Pyle, 
Jeffrey Demarest - United States Military Academy 

5 No Presentation 

6 No Presentation 

 
Honors 

 
Chair: Dr. Isabella Sanders 

 
Moderator: CDT Ashley 

Ulricson 
 

Judges: Dr. Nagen 
Nagarur, COL Paul 

Evangelista, Dr. Ricardo 
Valerdi, Dr. Gregory 

Parnell 
Virtual: Mr. Neal 

Schmeidler 
 

Teams Link: Honors 
Meeting Room 

 
Jefferson Hall Room 501 

1 08:45 AM: Developing Models to Quantitatively Identify Offensive Player Types in the NHL - 
Tyler Wetzel, James Enos - United States Military Academy 

2 09:30 AM: Cadet Body Image as it Relates to Branch Preference - Sarah Bohn, Erin 
Williams, Marjorie Carroll - United States Military Academy 

3 10:15 AM: The Influence of Female Body Size and Rater Sex on Perceived Leadership 
Ability - Katelyn Murray, Erin Williams, Marjorie Carroll - United States Military Academy 

4 11:00 AM: An Analytical Approach to League of Legends’ Professional Games - Sijun 
Hwang, Abe Payne - United States Military Academy 

5 
01:00 PM: Utilizing Machine Learning Models to Predict Success in Special Operations 
Assessment - Anna Vinnedge, Blake Schwartz, Daniel Baller, Elise Dykhuis - United States 
Military Academy 

6 01:45 PM: Analyzing the Integration of MBSE Approaches within the Aerospace Industry 
according to UTAUT - Marshall Pratt, Matthew Dabkowski - United States Military Academy 

https://teams.microsoft.com/l/meetup-join/19%3ameeting_Y2VlOTIwZDktOTcyNC00N2Y1LWI4NjgtYzA3MDdiZmZjYzM0%40thread.v2/0?context=%7b%22Tid%22%3a%2299ff8811-3517-40a9-bf10-45ea0a321f0b%22%2c%22Oid%22%3a%2276dfa4ec-091f-4447-9cf0-bce2c924872a%22%7d
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https://teams.microsoft.com/l/meetup-join/19%3ameeting_OGJlYTg4ZTgtN2U0Yi00NjcxLWFiMDctOTc1YjcyOWI5Mjk4%40thread.v2/0?context=%7b%22Tid%22%3a%2299ff8811-3517-40a9-bf10-45ea0a321f0b%22%2c%22Oid%22%3a%2276dfa4ec-091f-4447-9cf0-bce2c924872a%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_OGJlYTg4ZTgtN2U0Yi00NjcxLWFiMDctOTc1YjcyOWI5Mjk4%40thread.v2/0?context=%7b%22Tid%22%3a%2299ff8811-3517-40a9-bf10-45ea0a321f0b%22%2c%22Oid%22%3a%2276dfa4ec-091f-4447-9cf0-bce2c924872a%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_MmZhOTI5OGMtZTVmNS00ZTNjLWE4MmMtOTU2YjNjYTIyZDll%40thread.v2/0?context=%7b%22Tid%22%3a%2299ff8811-3517-40a9-bf10-45ea0a321f0b%22%2c%22Oid%22%3a%2276dfa4ec-091f-4447-9cf0-bce2c924872a%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_MmZhOTI5OGMtZTVmNS00ZTNjLWE4MmMtOTU2YjNjYTIyZDll%40thread.v2/0?context=%7b%22Tid%22%3a%2299ff8811-3517-40a9-bf10-45ea0a321f0b%22%2c%22Oid%22%3a%2276dfa4ec-091f-4447-9cf0-bce2c924872a%22%7d
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Hollis Award 
 

Chair: Dr. Kenneth 
McDonald 

 
Moderator: CDT Justin 

Cannon 
 

Judges: LTC Christopher 
Weld, Dr. Niki Goerger, Dr. 

John Farr 
 

Teams Link: Hollis Meeting 
Room 

 
Jefferson Hall Haig Room 

1 No Presentation 

2 
09:30 AM: Identifying Potential Supply Chain Bottlenecks Within the Ammunition 
Manufacturing Process for the Optionally Manned Fighting Vehicle - David Lee, Vikram 
Mittal - United States Military Academy 

3 
10:15 AM: Forecasting Bankruptcy Within Department of Defense Suppliers Using 
Multilinear Discriminant Analysis - Isaac Antony, Rodrigo Artolozaga, Brett Boswell, William 
Dickerson, Alexander Sobeski, Isabella Sanders - United States Military Academy 

4 
11:00 AM: Analyzing and Evaluating Alternatives for the Bradley Fighting Vehicle 
Powertrain - Kobie Budak, Charlton Epperson, Will Foran, Thomas Liuzzo, Benjamin 
Sullivan, Vikram Mittal - United States Military Academy 

5 No Presentation 

6 01:45 PM: Geospatial Big Data Analytics for Quality Control of Surveys - Benjamin Leehan, 
Nathaniel Bastian - United States Military Academy 

7 
02:30 PM: An Investigation of Search Algorithms for Aerial Reconnaissance of an Area 
Target - Rory Blankenship, James Bluman, Josiah Steckenrider - United States Military 
Academy 

Modeling and Simulation 
 

Chair: Mr. Jeffrey 
Demarest 

 
Moderator: CDT Benjamin 

Lopez 
 

Judges: Mr. William Coe, 
Dr. Steven Corns, LTC 

David Beskow 
Virtual: Dr. Krishna 

Krishnan, Dr. Gonzalo 
Mendeita, Mr. Salim 

Channa 
 

Teams Link: MS Meeting 
Room 

 
Jefferson Hall Room 301 

1 
08:45 AM: Analysis of Peer Ranking Methods for Military Personnel Assessment - Marshall 
Pratt, Coert Pease, Zachary Glenn, Sijun Hwang, Steven Lopez - United States Military 
Academy 

2 
09:30 AM: Optimization of Collaborative Autonomous Small Unmanned Aircraft Systems 
(sUAS) - Austin Patel, Joseph Bruce, Michael Kaminski, William Allen - United States Air 
Force Academy 

3 
10:15 AM: Design of a BattleBot System to Maximize the Probability of Winning the 
Competition - Sean Becker, Nicholas Lechner, Brian Romero, Rashed Almazrouel - George 
Mason University 

4 
11:00 AM: Modeling and Refining the Life Cycle of a Defense Cyber Operator in 
USCYBERCOM - Mackenzie Doyle, Brendan Thiele, Brandon Walters, Joshua Williams, 
Julia Coxen - United States Military Academy 

5 No Presentation 

6 

01:45 PM: Applying a Generalized Logistic Function to Pharmaceutical Globalization: 
Introduction of Johnson & Johnson Fibrin Sealant to the Chilean Market - Michelle Adkins-
Mills, David Martin, David Nkansah, Jan Onderjeck, Thomas Polhamus, Justin Young, 
Burton Eissler - United States Military Academy 

7 
02:30 PM: Improved Modeling of Maintenance for Future Vertical Lift - Cameron Cerruto, 
Christopher Hensley, Jake Killian, Julian McDuffie, Chloe Schretzman, Andrew Bellocchio, 
Courtney Razon, Brandon Thompson - United States Military Academy 

 
Modeling and Simulation 
for Defense Applications 

 
Chair: COL Matthew 

Dabkowski 
 

Moderator: CDT Eli Tate 
 

Judges: Mr. Daniel Finch, 
Dr. Ahmed Bahabry, Dr. 

Timothy Smith 
Virtual: Mr. Dilip Patel 

 
Teams Link: MSDA 

Meeting Room 
 

Jefferson Hall Room 514  

1 
08:45 AM: Analyzing Army Readiness Through Unsupervised Machine Learning - Brennan 
Coulson, Andrew Harvey, Zacharia Schalliol, William Eckland, Jeffrey Demarest - United 
States Military Academy 

2 09:30 AM: Manpower Evaluation: U.S. Navy Future Vertical Lift Maritime Strike - Mahati 
Malladi, Swathi Potti, Roja Wazed, Marwa Zubair - George Mason University 

3 10:15 AM: Predicting Undergraduate RPA Training (URT) Student Performance - Jonathan 
Farmer, Robert Martin, Sung O, Eve Schoenrock - United States Air Force Academy 

4 11:00 AM: Fires Support Next - Jack Bordes, Kyle Doody, John Feeney, Kyle Hamrock, 
Collin Riechman, Benjamin Morales - United States Military Academy 

5 01:00 PM: Model Based Systems Engineering on the AVR-2B Laser Detection System - 
Jolie Duong, Harmon Saint Germain, Jeffrey Demarest - United States Military Academy 

6 
01:45 PM: Modeling Efficiency within the Special Forces Pipeline - Joseph R. Duran, Blake 
W. Havern, David Jung, Jay A. Shiffler, Preston L. Pounds, Thomas Lainis - United States 
Military Academy 

https://teams.microsoft.com/l/meetup-join/19%3ameeting_YTM2OTIxOGYtNGQzMS00ZGUzLWI2MTMtN2FjNjU0MzAzZTUy%40thread.v2/0?context=%7b%22Tid%22%3a%2299ff8811-3517-40a9-bf10-45ea0a321f0b%22%2c%22Oid%22%3a%2276dfa4ec-091f-4447-9cf0-bce2c924872a%22%7d
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Project and Engineering 
Management 

 
Chair: COL James 

Schreiner 
 

Moderator: CDT D’Anthony 
Brown 

 
Judges: Ms. Adrienne 

Shakespeare, Dr. Suzanna 
Long, Dr. Greg Sedrick 

Virtual: Dr. Ximena 
Cordova-Vallejo, Mr. Zain 
Shariq, Mr. Nusrat Sherali 

 
Teams Link: PEM Meeting 

Room 
 

Jefferson Hall Room 121 

1 
08:45 AM: Value Modeling of Foreign Military Sales - Matthew Hawkins, Jordan Huck, 
Michael Jackson, Ethan Kim, Joseph McDermond, Abe Payne - United States Military 
Academy 

2 
09:30 AM: Lean Six Sigma: Direct Labor Hour Overrun Reduction in the System 
Preparation Branch, Tobyhanna - Ethan Barangan, Eric Butte, Kevin Hamilton, Rachel Orr, 
Mirage Vyas, James Enos - United States Military Academy 

3 
10:15 AM: Improving Project Management Efficiencies in the Office of Construction and 
Facilities Management, Department of Veteran Affairs - Isaac Dixon, Leang Tri, Nikita 
Larichev, Nathaniel Jones, Kenneth McDonald - United States Military Academy 

4 No Presentation 

5 01:00 PM: Project Management in an Interdisciplinary Capstone - Matthew Davis, Peter 
Ogunsanya, James MacGibbon - United States Military Academy 

6 01:45 PM: Engineering and Project Management of Steel Bridge Construction - Mark Sallot, 
Morgan Ernst, Nathan Hedgecock - United States Military Academy 

 
Process Modeling and 

Analysis 
 

Chair: Mr. Phillip Bond 
 

Moderator: CDT Justin 
McStay 

 
Judges: SGM Jeremy 
Schlegel, Mr. Daniel 

Evans, Mr. Mark Willer, Dr. 
Sang Choi 

Virtual: Mr. Oliver 
Mannuss, Mr. Fahim 

Mohammed 
 

Teams Link: PMA Meeting 
Room 

 
Jefferson Hall Room 423  

1 

08:45 AM: Effectively Using Lean Six Sigma and the DMAIC Methodology for 
Process/System Improvement for Tobyhanna’s Joint Node Network - Rylie Fry, Daniel 
Haider, Kraig Hamilton, Carter Macias, Jalen Moy, James Enos - United States Military 
Academy 

2 
09:30 AM: Toward Industry 4.0 in Surface Mount Technology: Smart Manufacturing in 
Stencil Printing Operations - Nathaniel Gee, Amanda McGraw, Daniel Hillel, Lev Bergfeld, 
Sang Won Yoon, Daehan Won - Binghamton University 

3 
10:15 AM: Utilizing Lean Six Sigma for Industrial Process Improvement at Aberdeen 
Proving Ground - Liam Davenport, Chase Harkins, Coby Mack, Tyler Wetzel, Kemonte 
Yow, James Enos - United States Military Academy 

4 
11:00 AM: Quality Inspection and Process Monitoring for Directed Energy Deposition 
Manufacturing Using a Cyber Physical System - Patrick Imbornoni, Matthew Kirk, Damon 
Mertens, Christian Pena - Binghamton University 

5 01:00 PM: Kaizen for Footprint Reduction and Process Flow Improvement at Great Plains 
Industries  - Joyce Chiam, Anh Kieu, Channing Kimble - Wichita State University 

6 No Presentation 

 
Systems Design 

 
Chair: COL Benjamin 

Morales 
 

Moderator: CDT Henry 
Carroll 

 
Judges: Ms. Kathryn 

Tippey, Dr. Daryl Santos 
Virtual: Mr. Shashikiran 

Mysur 
 

Teams Link: SD Meeting 
Room 

 
Jefferson Hall Room 401  

1 08:45 AM: Cost Effective Maritime Surveillance - Ashwin Briggs, Miyuu Handa, Wilson 
McClelland, Carson Witt, Gary Lazzaro - United States Naval Academy 

2 
09:30 AM: Design of a GreenHouse Gas Inventory Reporting System for More Accurate 
Environmental Reporting - Dayton Jung, Meriam Khattak, Prince Dakwa, Yousuf Hamodat - 
George Mason University 

3 
10:15 AM: Electronic Warfare Requirements for Army Training Simulations at the Division 
Level - Max Dorman, Bradley Laughlin, Mitchell Gilley, Vikram Mittal - United States Military 
Academy 

4 
11:00 AM: Systems Design for Institute for Child Development Recording Interface - Takia 
Tafannum, Michael Sypa, Lane Dingwell, William Clauss, Raymond Romanczyk, Michael 
Purdy - Binghamton University 

5 
01:00 PM: Design for a Guidance and Control System for a Wave-Adaptive Modular Vessel 
- Madeline Haas, Nana Yaa Baidoo, Hary Nayer, Megan Woodmancy - George Mason 
University 

6 
01:45 PM: Measuring the Return on Investment for AFRICOM's African Enlisted Soldier 
Development Efforts III - Brenna Bulman, David Lee, Matthew McNamara, Cody Quelland, 
Brenden Stanton, Matthew Dabkowski - United States Military Academy 
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Systems Design for 

Defense Applications 
 

Chair: Dr. Vikram Mittal 
 

Moderator: CDT Nathaniel 
Miseli 

 
Judges: Mr. Matt Pierce, 
MAJ(P) Steve Gillespie, 

Dr. Derek Cabrera 
Virtual: Dr. Brandy Farris 
Miller, Mr. Eric Duckworth 

 
Teams Link: SDDA 

Meeting Room 
 

Jefferson Hall Room 414 

1 
08:45 AM: Counter-AI Tool System Design for AI System Adversarial Testing and 
Evaluation - Nathan Byington, Carter Davis, Matthew Meehan, Caroline Vincent, David 
Woodward, Nathaniel D Bastian - United States Military Academy 

2 
09:30 AM: Quantifying a State's Reputation in the Strategic Competition and Crisis 
Wargame for the Center for Army Analysis - Luke Braun, Eric Celaya, Nestor Grubb, John 
Tichenor, Matthew McClary, Rich Morales - United States Military Academy 

3 
10:15 AM: Design of Predictive Maintenance System for Navy Jet Engines - Reed 
Lawrence, Wyatt Mingus, Abdulrahman Albawardi, Mohanned Yasin, K.C. Chang - George 
Mason University 

4 
11:00 AM: Joint All Domain Command and Control (JADC2) - Cedrick Everaert, Abigail 
Green, Zachary Kimbrough, Jessica Min, David Mitchell, Julia Coxen - United States 
Military Academy 

5 No Presentation 

6 
01:45 PM: Energy Resilience:  Analyzing the Viability of Electric Vehicle Implementation - 
Austin Chambers, Madison Faust, Mark Fitzpatrick, Jamir Gibson, Forde Norris, Matthias 
Williams, Jae Kim - United States Military Academy 

Roving Judges: Dr. Jeffrey Fernandez, Dr. Anand Subramanian, COL Rich Morales, COL Julia Coxen, Mr. Craig 
Doescher, Mr. Jed Richards, Mr. Robert Olson, Ms. Zhanna Malekos-Smith, LTC Darcy Jones 

Note for USMA DSE 
Majors 

Reminder that USMA SE, EM, and SDS Majors are required to conduct an Exit Interview during 
Session 8: (1500-1545). SE Majors will meet in Jefferson Hall 514. EM Majors meet in Jefferson Hall 
Basement Room 002. SDS Majors meet in Jefferson Hall 414. 
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Awards Banquet 
 

Student and Cadet Presenters, Judges, and Faculty are invited to 
participate in the Capstone Conference Awards Banquet to recognize the 

Best Papers winners. 
  

West Point Club Grand Ballroom 
West Point, New York 

April 28, 2022 
 

Conference Keynote Speaker 
 
 
 
 
 
 
 
 

Dr. Ronald Sega 
Chief Technology Officer, Army Futures Command  

 

Keynote Speech and Awards Link 
 

Menu 
 

1800 – 1830 Cocktail Hour 
Vegetable and Cheese Tray 

Cash Bar 
 

1830 – 2030 Dinner 
Classic Caesar Salad 

 
Pan-Seared Herbed Chicken Breast Served w/ Roasted Potatoes & Mixed Vegetables 

Or 
Tri-Colored Tortellini Primavera Topped w/ Fresh Basil & Parmesan Cheese 

 
Dessert 

NY Style Cheesecake 

https://teams.microsoft.com/l/meetup-join/19%3ameeting_YTMzZjEwM2MtYWQ5Ny00MjY4LTljMWMtNzIxM2FjNWJmZjAw%40thread.v2/0?context=%7b%22Tid%22%3a%2299ff8811-3517-40a9-bf10-45ea0a321f0b%22%2c%22Oid%22%3a%2276dfa4ec-091f-4447-9cf0-bce2c924872a%22%2c%22IsBroadcastMeeting%22%3atrue%7d&btype=a&role=a
https://teams.microsoft.com/l/meetup-join/19%3ameeting_YTMzZjEwM2MtYWQ5Ny00MjY4LTljMWMtNzIxM2FjNWJmZjAw%40thread.v2/0?context=%7b%22Tid%22%3a%2299ff8811-3517-40a9-bf10-45ea0a321f0b%22%2c%22Oid%22%3a%2276dfa4ec-091f-4447-9cf0-bce2c924872a%22%2c%22IsBroadcastMeeting%22%3atrue%7d&btype=a&role=a
https://teams.microsoft.com/l/meetup-join/19%3ameeting_YTMzZjEwM2MtYWQ5Ny00MjY4LTljMWMtNzIxM2FjNWJmZjAw%40thread.v2/0?context=%7b%22Tid%22%3a%2299ff8811-3517-40a9-bf10-45ea0a321f0b%22%2c%22Oid%22%3a%2276dfa4ec-091f-4447-9cf0-bce2c924872a%22%2c%22IsBroadcastMeeting%22%3atrue%7d&btype=a&role=a
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Dr. Ronald Sega 

Chief Technology Officer, Army Futures Command  
 

Dr. Ronald M. Sega is currently the Chief Technology Officer for the U.S. Army 
Futures Command.  Dr. Sega served as Director and Woodward Professor of 
Systems Engineering at Colorado State University (CSU) from 2007 and Special 
Assistant to the Chancellor for Strategic Initiatives from 2013 to 2019 (currently on 
Leave of Absence from CSU).  The Systems Engineering graduate program was 
developed to address increasing complexity and competition in national and 
economic security areas and now has approximately 130 Ph.D. students, 90 

percent U.S. citizens, and for AY 2018-19 was Ranked #1 for Engineering Ph.D. Programs having 
an Online option.  From 2010 to 2013, he was Vice President and Enterprise Executive for Energy 
and the Environment at CSU and The Ohio State University, a unique, shared position between 
two Land-Grant universities.  Dr. Sega also held the position of Vice President for Energy, 
Environment, and Applied Research with the CSU Research Foundation from 2007 to 2010. 

Dr. Sega has had an extensive career in government service, academia, research, and the private 
sector.  He graduated with a Bachelor of Science in Math and Physics from the U.S. Air Force 
Academy in 1974 as a distinguished graduate.  He received a Master of Science in Physics from 
The Ohio State University in 1975 and a Ph.D. in Electrical Engineering from the University of 
Colorado in 1982.  His active-duty assignments included instructor pilot and Department of Physics 
faculty member at the U.S. Air Force Academy.  He entered the Air Force Reserve in 1982 with the 
901st Tactical Airlift Group at Peterson Air Force Base, Colorado, serving in a variety of operations 
positions.  From 1987 to 2001, he served at Air Force Space Command in several assignments 
within Force Enhancement, Plans, Operations, the Space Warfare Center, etc., and as Mission 
Ready Crew Commander for satellite operations for the Global Positioning System, Defense 
Support Program and Midcourse Space Experiment.  A command pilot with more than 4,000 flying 
hours, he retired from the Air Force Reserve in 2005 as a Major General, last serving as the 
Reserve Assistant to the Chairman of the Joint Chiefs of Staff. 

Dr. Sega joined NASA as an astronaut in 1990, making his first shuttle flight in 1994 aboard the 
Space Shuttle Discovery.  Dr. Sega was Co-Principal Investigator and Program Manager for the 
Wake Shield Facility which was a primary payload on this mission, a first for a member of the 
Astronaut Corps.  From November 1994 to March 1995, he was NASA's Director of Operations, 
Russia, responsible for managing NASA activities supporting astronaut and cosmonaut training for 
flight on the Russian Mir space station and also became the first American to do EVA training in 
the Russian Hydrolab.  He completed his second shuttle flight in 1996 as payload commander for 
the third shuttle/Mir docking mission aboard Atlantis, completing his astronaut tenure with 420 
hours in space. 

From 1982 to 2013, Dr. Sega was a faculty member in the Department of Electrical and Computer 
Engineering at the University of Colorado at Colorado Springs with a rank of professor since 1990, 
and Emeritus Professor since 2014.  In addition to teaching and research activities, he was 
Technical Director of the Laser and Aerospace Mechanics Directorate at the U.S. Air Force 
Academy’s F.J. Seiler Research Laboratory, and Assistant Director of the Space Vacuum Epitaxy 
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Center, including management of the Wake Shield Facility Flight Programs at the University of 
Houston.  Dr. Sega was the Dean of the College of Engineering and Applied Science at the 
University of Colorado from 1996 to 2001, adding six degree programs to the College and a 
remote offering of the Masters of Engineering in Space Operations. 

In August 2001, Dr. Sega was appointed as Director of Defense Research and Engineering, Office 
of the Secretary of Defense, serving as the chief technology officer for the Department and the 
chief adviser to the Secretary of Defense and Under Secretary of Defense for Acquisition, 
Technology and Logistics for scientific and technical matters.  Major Science and Technology 
(S&T) initiatives included:  the National Aerospace Initiative, Surveillance and Knowledge Systems, 
and Energy and Power Technologies.  Rapid reaction efforts included the Combating Terrorism 
Technology Task Force.  Disruptive technology investments were made in areas such as small 
responsive satellites, hypersonics, and quantum technologies.  Dr. Sega led the development of 
the National Defense Education Program.  He co-chaired the whole-of-government study on critical 
skills and co-chaired forums with commercial satellite companies.  Integrating efforts, within and 
outside of DoD, included moving the Defense Technical Information Center to the Office of DDR&E 
to develop a responsive global digital database, and expanding the Space Partnership Council. 

Dr. Sega was Under Secretary of the Air Force, Washington, D.C. from 2005 to 2007.  He was 
responsible for all actions of the Air Force on behalf of the Secretary of the Air Force and was 
acting Secretary in the Secretary's absence.  In addition to support of the Secretary, his specific 
portfolio responsibilities included the AF space programs, R&D, and was the senior energy official.  
Designated the Department of Defense Executive Agent for Space, Dr. Sega developed, 
coordinated and integrated plans and programs for space systems and the acquisition of all DoD 
space major defense acquisition programs.  He instituted a “Back-to-Basics” approach to space 
systems acquisition which was applied to GPS III after extensive interagency coordination.  Under 
his tenure, policy inputs were made for the National Space Strategy, an Operationally Responsive 
Space organization was stood up, policy changes were made for existing national launch ranges, a 
U.S. Space Industrial Base study was conducted, and orbital launch activities were expanded at 
Wallops, VA, and Kodiak, AK.  Dr. Sega initiated and facilitated an international space partnership 
with Australia involving significant collaboration on the Wideband Global SATCOM (WGS) 
constellation.  Dr. Sega also led the Air Force team that won the overall Presidential Award for 
Leadership in Federal Energy Management for 2006. 

Dr. Sega has authored or co-authored 150 technical publications, has served on numerous local, 
regional, national and corporate advisory and governance boards since leaving government 
service in 2007.  Examples include six years on the Air University Board of Visitors, chairing the Air 
Force Institute of Technology Subcommittee, and eight years on the United States Army Science 
Board, recently chairing studies on the “Future of Army Aviation” (2015), “Multi-Domain Battle” 
(2017) and “Multi-Domain Operations” (2018).  Dr. Sega served as a director on for-profit 
corporation boards and on boards for non-profit organizations including the Alaska Aerospace 
Corporation and the United States Space Foundation. 

Dr. Sega has also participated in several national studies including chairing the 2010 National 
Academy study entitled: “Controlling Cost Growth of NASA Earth and Space Science Missions,” 
and Vice-Chair of  the 2012 Academy study entitled: “NASA’s Strategic Direction and the Need for 
a National Consensus”.  Dr. Sega is a Member of the International Society of Astronautics, a 
Fellow of the American Institute of Aeronautics and Astronautics, and a Life Fellow of the Institute 
of Electrical and Electronics Engineers. 
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Track | Study Area Descriptions 
 

Decision Analysis (DA):  Projects that evaluate complex non-repetitive decision 
opportunities by examining values, uncertain variables, preferences, and alternatives. 
 
General Engineering (GE):  Projects that apply general engineering principles and 
processes to meeting operational needs and solving problems. Emphasis is on correctly 
defining requirements and then applying engineering principles to solve them. 
 
Honors (H): Research performed in the pursuit of an honors degree at the United States 
Military Academy. This includes a presentation by a single cadet as well as review of an honors 
thesis. 
 
Hollis Award (HOL): The Walter W. Hollis Award’s annual competition is co-sponsored by 
the Department of Systems Engineering and the Department of Mathematical Sciences.  It 
recognizes excellence in military operations research and systems analysis. 
 
Modeling and Simulation (MS): Modeling methods and applications for representing static 
or dynamic characteristics of systems in order to support effective systems design or 
improvement. 
 
Modeling and Simulation for Defense Applications (MSDA): Modeling methods and 
applications for representing static or dynamic characteristics of systems to support effective 
systems design or improvement, specifically for military applications. 
 
Project and Engineering Management (PEM): Applications of engineering principles to 
operations, project management, and business practice. Presentations include engineering 
surrounding product development, manufacturing, construction design engineering, industrial 
engineering, technology, production, or any other field that employs personnel who perform an 
engineering function. 
 
Process Modeling and Analysis (PMA): Projects that use methods and applications 
addressing the modeling of partially ordered activities to achieve a goal for systems existing in 
the real world (process analysis) or not (processing engineering), to support effective design or 
systems improvement. 
 
Systems Design (SD): Projects from engineering and problem solving that feature significant 
levels of systems design. This includes notable examples of requirements specification, 
functional analysis, systems architecture, model-based systems engineering, or the use of 
modeling and simulation in the design process. 
 
Systems Design for Defense Applications (SDDA): Defense-related projects that 
feature significant levels of systems design. This includes notable examples of requirements 
specification, functional analysis, systems architecture, model-based systems engineering, or 
the use of modeling and simulation in the design process. 
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Decision Analysis (DA) Abstracts 
Track Chair: Mr. Ian Kloo 

Jefferson Hall, Basement (002) | DA Meeting Room 
 
 

A Normative Methodology for Research & Development Alignment and Decision-Making in the 
Arctic 

 
Aaron Duhart, Sean Eckert, Sarah Guzzo, Brooks Hosea, Lauren Stovar, James Schreiner 

United States Military Academy 
 

ERDC’s current portfolio development process introduces ill-defined and low technology readiness level (TRL) 
concepts before processing them through the USACE Project Portfolio Management (PFM) System to determine the 
list of projects for lab resourcing. This research will present a scalable decision model before the PFM, to ensure that 
projects are aligned with higher level strategies and priorities. This would minimize wasted time and resources by the 
research community before Research and Development (R&D) projects are approved using the PFM. The multi-
attribute decision aid coupled with a Kendall Tau analysis provides mechanisms to ensure alignment. The goal is to 
eliminate ideas that do not fall under the strategic objectives set by the White House and the Department of Defense 
and make sure all projects are aligned with these priorities. The model illustrates how the PFM misaligns with the more 
normative design created for ill-defined projects. 
 
 
Predicting Demand and Optimizing Construction of Affordable Housing: An Analysis for the City 

of Cheyenne, Wyoming 
 

Grant Engel, Matthew Guevara, Linsdey Lucas, Payton Wilson, Adam Ackerman, Brian Lemay,         
Anne Portlock 

United States Air Force Academy 
 

The purpose of this paper is to predict population growth, housing demand, and identify areas for affordable housing 
improvement, specifically in the city of Cheyenne, Wyoming. Population growth associated with the new military 
program, called Ground Based Strategic Deterrent (GBSD), at Francis E (FE) Warren Air Force Base may proliferate 
the existing shortage of affordable housing in Cheyenne. Using census data, background research and interviews with 
city personnel, future housing demand is calculated to understand the extent of the problem. Also discussed are new 
construction, unit renovations, and improved public support opportunities that may help address the issue. The 
approximate population of Cheyenne will be 73,000 with about 1,800 residents being temporary construction personnel 
and their families. Ways to mitigate the impacts of the housing crisis include building new units, renovating current units 
and revising public programs. 
 
 

Artificial Intelligence for Air Defense Assets 
 

Nicholas Cheshire, Jimmy Chung, Holton Greenfield, Andrew Kim, Connor Quinlan, Raymond Vetter 
United States Military Academy 

 
The future of air and missile defense increases in complexity with the advancement of hypersonic missiles. 
Technological enhancements are critical to mitigate the high-risk outcomes of these threats. As artificial intelligence’s 
recognition, potential, and use-case rise, it is critical in determining how to utilize such technology for air and missile 
defense. The purpose of this study is to determine artificial intelligence’s benefit within the air and missile defense 
and the Find, Fix, Track, Target, Engage and Assess kill chain (F2T2EA), which encompasses the sequence of 
events from missile launch to target hit. By utilizing the Systems Decision Process, the research followed a four-
phase process to gather the recommended solution: defining the problem through stakeholder analysis and value 
modeling, generating appropriate candidate solutions, making a recommendation, and developing an implementation 
plan. The team assessed how AI, shot doctrine, and radar capabilities impacted total system value. This total system 
value was compared to cost to assist the team to make a final recommendation on which alternative is most 
beneficial. 
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Design of an Inter-Regional Transportation Planning Decision Support Tool 
 

Adam Abu-Jamous, Yoseph Attai, Basma Elqadri, Habiba Salad 
George Mason University 

 
The transportation sector within the U.S. comprises numerous modes of transport that service short haul routes (under 
250 miles). Advances in technology such as composites, batteries, and DC motors have altered the cost and 
development of air transportation. Taking these advances into account, a Decision Support Tool (DST) was developed 
in the form of a graphical user interface, utilizing economic aviation theory to map out the various economic statistics 
associated with alternate city pairings. A case study was conducted analyzing the Essential Air Service (EAS), a U.S. 
government program enacted to guarantee small communities within the U.S maintain commercial service. Utilizing the 
DST, it was determined that 29%, 27%, and 25% of the 82 short haul routes were profitable when airfare sensitivity 
was inelastic, slightly elastic, and elastic respectively. Six routes are optimal for a 100-seat vehicle (7.3%). Once routes 
were optimized, 97% of routes were profitable regardless of elasticity. 
 
 

Drone-Based Thermal Imaging Inspection of Solar Energy Equipment 
 

Daniel Fee, William Florio, Jenna-Marie Gaston, Rajesh Persad, Yaseen Alwesabi, Yong Wang 
Binghamton University 

 
The solar industry is expected to grow faster than any other renewable energy sources\ through 2050. Most solar 
panels consist of seven different layers. Each with the potential to endure normal wear and tear from usage. The 
industry standard for inspecting solar panels involves manual inspection by grounded maintenance crews using 
handheld thermal cameras, power meters, and other instrumentation. These processes pose a physical risk to 
operators depending on their surface location and height from the ground. On industrial large-scale solar farms, 
inspection is a timely and labor-intensive process. Drone-based inspection is an alternative to this that decreases costs 
and risk. The main objective of this project is to develop and test a machine learning algorithm, using Python and 
TensorFlow, that determines whether a solar panel is damaged based on thermal image data acquired using a drone 
and thermal camera. 
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The West Point Housing Assignment System 
 

James Callaway, Nolan Cockrill, Markus Hartman, Tyler Olbrich, Gunner Philipp, Anthony Bianchi 
United States Military Academy 

 
West Point is the longest continuously occupied military post in the United States. As an active Army installation, West 
Point must provide housing options for assigned uniformed and authorized civilian personnel. Due to West Point’s small 
cantonment area size in comparison to other Army installations, a limited number of houses, and the increasing 
personnel demand over time, West Point struggles with allocating on-post housing efficiently resulting in lengthy waitlist 
times. The garrison at West Point asked the Cadet capstone team to provide a housing assignment system 
recommendation that positively impacts the efficiency of the housing assignment process at West Point. After a 
thorough analysis, the capstone recommends reducing the key and essential list size and expanding the field grade 
officer housing rank band. In lieu of building more on-post housing, the team’s recommendation provides the Garrison 
with an immediate course of action to slightly alleviate waitlist time for personnel awaiting on-post housing.   
 
 

Developing Requirements to Validate Autonomous Ground Vehicle Simulations 
 

James Cox, Shae DeRosier, Aaron Howell, Jaxon Jones, Brandon Thompson  
United States Military Academy 

 
This project developed a methodology for assessing virtual testing of the United States’ military autonomous vehicle 
platforms. The authors conducted background research of autonomous vehicles and simulation to determine the best 
virtual testing methods that provided the strongest evidence of simulation performance. The team created a 
requirements list for the simulation software of autonomous vehicles to help drive the virtual test development and 
conducted statistical analysis, pairwise comparisons, and visual analysis tests to assess simulation data compared to 
data from physical test runs. From this study, the authors identified multiple methods of virtual testing that can assess 
the autonomous vehicle simulation for further development.  
 
 
Decreasing Inpatient Length of Stay and Improving Discharge Process at a Level I Trauma Center 

Hospital 
 

Eddie Ro, Staci Davis, Kyle Dane, Tim Perea, Johnathon Dulin, John Miller, Brian Lemay  
United States Air Force Academy 

 
As the fear resulting from the Coronavirus outbreak declines, willingness to visit hospitals for non-pandemic related 
health problems has returned to previous levels. This willingness combined with ongoing pandemic visits has led to 
an increase in hospital bed utilization, making it challenging for hospitals to admit new patients as quickly as desired. 
One option for reducing hospital bed utilization is to reduce the time required to discharge admitted patients. To 
locate specific areas of delay in the patient discharge process, our team extensively shadowed departments involved 
in a patient’s discharge to include physical therapy, occupational therapy, respiratory therapy, pharmacy, and the 
floor nurses. We then provided the hospital with the delays caused by each department and supported our 
observations with explanatory charts and data analysis to quantify the argument for certain changes. Our analysis 
provides the University of Colorado Health System (UCHealth) with a better understanding of which processes or 
policies can be improved and quantifies the impact of these improvements. 
 
 
 
 
 
 
 
 

https://teams.microsoft.com/l/meetup-join/19%3ameeting_OGJlYTg4ZTgtN2U0Yi00NjcxLWFiMDctOTc1YjcyOWI5Mjk4%40thread.v2/0?context=%7b%22Tid%22%3a%2299ff8811-3517-40a9-bf10-45ea0a321f0b%22%2c%22Oid%22%3a%2276dfa4ec-091f-4447-9cf0-bce2c924872a%22%7d


General Donald R. Keith Memorial Capstone Conference 2022 

 

ReARMM Modification Planner 
 

Justin Altrogge, Chase Gedney, Benjamin Pyle, Jeffrey Demarest  
United States Military Academy 

 
Project Management Office for Aircraft Survivability Equipment (PM ASE) plans and coordinates all aircraft 
modifications for the United States Army. Scheduling maintenance on rotary-wing aircraft is extraordinarily complex, 
with many factors to consider throughout the process. Fort Hood and Fort Campbell are the ReARMM Modification 
Centers (RMCs), where PM ASE is currently supporting the Regionally Aligned  Readiness & Modernization Model 
(ReARMM) to schedule aircraft modification. The purpose of building the ReARMM Modification Planner is to allow PM 
ASE to calculate an optimized modification schedule for different variations of aircraft modification packages by altering 
the number and type of aircraft, amount of available hangar space, and other variables. Each of the modification 
packages is made up of several Modification Work Orders (MWO). Upon completion, the ReARMM Modification 
Planner will be implemented immediately by PM ASE as this tool is crucial for optimizing aircraft modification schedules 
for the United States Army. 
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Developing Models to Quantitatively Identify Offensive Player Types in the NHL 
 

Tyler Wetzel, James Enos 
United States Military Academy 

 
The incentives for winning in professional sports cause franchises to find unique competitive advantages that give 
their team the best shot at finding success. The Moneyball strategy revolutionized the way sports franchises used 
analytics to increase their team’s chance at success by acquiring players that hold the most value to the team and not 
acquiring players strictly based on their individual performance. In today’s game, hockey front offices are consistently 
trying to implement a Moneyball-like strategy to acquire a player that best meets the needs of the team. In this paper, 
we developed three unique models for offensive player types in the NHL, to include scorers, net-front scorers, and 
volume shooters. NHL front offices could adopt each model to identify which offensive players match a team’s need 
to increase their chance of winning. 

 
 

Cadet Body Image as it Relates to Branch Preference 
 

Sarah Bohn, Erin Williams, Marjorie Carroll 
United States Military Academy 

 
This study focused on cadets at the United States Military Academy and explored both body image and potential 
body image discrepancies with respect to cadets’ future job in the Army. This study administered a survey which 
asked for participants’ top branch preferences, then asked them to look at a menu of body avatars with varying levels 
of muscularity and thinness. Participants identified the avatar that represented their current body size, their ideal body 
size, and the ideal body for an Army officer in their top branch. Branches were grouped into three physical demand 
categories: Heavy, Significant, and Moderate. Kruskal-Wallis testing showed that thinness metrics were not 
correlated with branch preferences. However, there were significant differences in all muscularity metrics based on 
branching preferences. There were statistically significant differences between current thinness and muscularity and 
ideal thinness and muscularity in both males and females.  

 
 

The Influence of Female Body Size and Rater Sex on Perceived Leadership Ability 
 

Katelyn Murray, Erin Williams, Marjorie Carroll 
United States Military Academy 

 
This study explores whether body size, measured in Body Mass Index (BMI), of a female leader impacts a rater’s 
perception of leadership abilities. Cadets were randomly assigned a survey that included an Officer Record Brief and 
an image of a female officer with a BMI of 19, 23, or 27. Participants then completed the Leader Perception Scale, 
which consists of rating 23 competencies and attributes on a 7-point Likert scale. A Kruskal-Wallis test was 
performed to analyze the effect what factors affected perceived leadership ability. Rater sex had a statistically 
significant effect on perceived leadership abilities (p = 0.026). Additionally, leader BMI had a statistically significant 
effect on fitness rating (p < 0.001).  The results highlight both sex-specific differences in perceived leadership, and 
the dissonance between military fitness requirements and social preference for female bodies. 
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An Analytical Approach to League of Legends’ Professional Games 
 

Sijun Hwang, Abe Payne  
United States Military Academy 

 
This paper uses both logistic regression as well as random forest to analyze which variables are important and 
significant to winning in League of Legends, a popular massively multiplayer online battle arena game. It looks into 
different variables that are seen as the most important from casual players and applies them to professional games. 
Additionally, this paper describes the results from these models and compares them to how professionals or casuals 
play League of Legends. 
 
 

Utilizing Machine Learning Models to Predict Success in Special Operations Assessment 
 

Anna Vinnedge, Blake Schwartz, Daniel Baller, Elise Dykhuis  
United States Military Academy 

 
The 75th Ranger Regiment is an elite unit within the United States Special Operations Command tasked with some of 
the most physically and mentally challenging missions. Entry to the unit is based on an assessment process called 
Ranger Assessment and Selection Program (RASP), which consists of a variety of tests and challenges of strength, 
intellect, and grit. This study explores the psychological and physical profiles of candidates who attempt to pass RASP. 
Using a Random Forest Artificial Intelligence model, and a penalized logistic regression model, we identify initial entry 
characteristics that are predictive of success in RASP. We focus on the differences between racial sub-groups and 
military occupational specialties (MOS) to provide information for recruiters to identify individuals in underrepresented 
groups who are likely to succeed into the selection process. Several specific variables are de-identified in this paper to 
maintain equity in future candidate preparation, but the results have been provided to the Ranger Regiment to use as 
an informative tool. 
 
 

Analyzing the Integration of MBSE Approaches within the Aerospace Industry according to 
UTAUT 

 
Marshall Pratt, Matthew Dabkowski  
United States Military Academy 

 
As modern systems grow increasingly complex and the physical workplace becomes increasingly digitized, many 
industries have recognized the need to transition from traditional document-based systems engineering to Model-
Based Systems Engineering (MBSE). Despite this recognition, several industries have failed to fully embrace MBSE, 
notably aerospace. To understand this hesitation, relevant research regarding MBSE adoption within the aerospace 
industry was mapped to the key factors and moderators of the Unified Theory of Acceptance and Use of Technology 
(UTAUT). This mapping highlighted key challengers and enablers. Significant challengers to MBSE adoption appear 
to be upfront investment, uprooting of legacy methods and established norms, and reliance on an imperfect, training-
intensive modeling language. Significant enablers to MBSE adoption appear to be collective organizational support, 
touted success in small-scale projects, and MBSE-driven studies in academia. Ultimately, conclusions drawn from 
this mapping present areas for future study and improvement to MBSE adoption approaches across all disciplines. 
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Identifying Potential Supply Chain Bottlenecks Within the Ammunition Manufacturing Process for 
the Optionally Manned Fighting Vehicle 

 
David Lee, Vikram Mittal 

United States Military Academy 
 

The U.S. Army is developing the Optionally Manned Fighting Vehicle (OMFV) to replace the Bradley Fighting Vehicle 
(BFV).  The OMFV is slated to replace the BFV’s 25mm caliber gun with a 30mm or 50mm caliber gun. This analysis 
seeks to help inform the OMFV program's decision on round size by evaluating the supply chain aspects of each round. 
From stakeholder analysis, the primary supply chain concern is related to the casing material, with the 30 mm round 
using aluminum and the 50 mm round using steel. The manufacturing process for each round type was modeled in 
ProModel, including the supply chain issues related to steel and aluminum. The results indicated that both types of 
rounds are bottlenecked by steel limitations, since both rounds use steel projectiles. The study also indicated a larger 
variability in round cost for 50 mm rounds given the volatility of the steel market. 
 
 

Forecasting Bankruptcy Within Department of Defense Suppliers Using Multilinear Discriminant 
Analysis 

 
Isaac Antony, Rodrigo Artolozaga, Brett Boswell, William Dickerson, Alexander Sobeski, Isabella Sanders 

United States Military Academy 
 

Annually, purchasing divisions within the Department of Defense (DoD) analyze their needs and decide whether to 
renew existing contracts or sign new contracts with government suppliers. Supplier financial stability is a concern 
when assessing such contracts for selection. This paper presents an accurate bankruptcy risk assessment model that 
examines financial stability. Though several bankruptcy models exist in literature, a standard model is not accepted 
across the DoD. In this work, we build two new samples of DoD bankrupt and nonbankrupt firms consisting of 
respective financial and accounting variables drawn from 10-K statements. We then train, validate, and test a novel 
linear discriminant model using a subset of such variables. We evaluate the new model's accuracy alongside popular 
bankruptcy models in literature for comparison. When using the DoD samples, this new model outperforms the 
models from literature and shows promise to make a significant impact on the DoD procurement process. 
 
 

Analyzing and Evaluating Alternatives for the Bradley Fighting Vehicle Powertrain 
 

Kobie Budak, Charlton Epperson, Will Foran, Thomas Liuzzo, Benjamin Sullivan, Vikram Mittal 
United States Military Academy 

 
The United States Army relies on its fleet of combat vehicles to allow for freedom to maneuver on the battlefield. In 
turn, these vehicles rely on their powertrains, particularly, the engine and transmission, to properly function. This 
study evaluates the benefits obtained from upgrading the powertrain for the family of medium-tracked vehicles, 
focusing on the M2A3 Bradley Fighting Vehicle. These benefits are quantified by changes in performance, reliability, 
and sustainability through the use of a value model. The value model provides an overall score that quantifies for the 
benefit of upgrading the engine. Vehicle performance is captured through a tractive-effort analysis which converts 
engine and transmission performance data to vehicle performance measures. Reliability is modeled through a 
bottom-up component analysis. The study presents a drive-cycle analysis for the M2A3 to estimate the amount of fuel 
consumption to provide a sustainability metric. The study found that while some improvement can be realized through 
changing the engine, a much larger benefit can be gained from modifying both the engine and transmission. 
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Geospatial Big Data Analytics for Quality Control of Surveys 
 

Benjamin Leehan, Nathaniel Bastian 
United States Military Academy 

 
Geospatial big data analytics allows survey quality control analysts to draw important conclusions about survey data 
quality that otherwise would take excessive time and resources. In this work, we explored two algorithmic methods 
that can help ensure reliability of survey interviews by detecting geospatial outliers. Focusing on geospatial data 
collected from surveys, we implemented outlier detection techniques with two different distance metrics to identify 
statistical anomalies in real-world datasets that may have qualitative interpretations. We found that one algorithm, 
which considers the local distribution of points in a dataset, identifies a different set of outliers when compared to 
another method, which considers the global distribution of points. Since there was a small overlap (10-19%) of 
flagged points between the two algorithms implemented, it may be helpful for analysts to focus on the fewer “outlier” 
points that are flagged by both methods rather than all the “outlier” points that are flagged by each algorithm. Finally, 
analysts should consider the computational costs, as the algorithms differ significantly. 
 
 

An Investigation of Search Algorithms for Aerial Reconnaissance of an Area Target 
 

Rory Blankenship, James Bluman, Josiah Steckenrider 
United States Military Academy 

 
As drone technology becomes increasingly accessible in commercial and defense sectors, it is important to establish 
efficient ways of employing the technology to leverage its inherent advantages. In the context of a chemical, biological, 
radiological, and nuclear (CBRN) attack, an unmanned aerial system (UAS) can provide an understanding of the area 
affected by contaminants in a faster and safer way than a manned reconnaissance mission. Commonly used 
deterministic paths provide comprehensive coverage but they can require a substantial amount of time to reach each 
sector within a search space. The recently proposed Lissajous search pattern provides easily tunable parameters that 
can be adjusted according to the search space and anticipated size of the target. This paper provides an evaluation of 
Lissajous patterns against canonical search patterns and investigates ways of maximizing their efficiency for various 
target sizes. 
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Analysis of Peer Ranking Methods for Military Personnel Assessment 
 

Marshall Pratt, Coert Pease, Zachary Glenn, Sijun Hwang, Steven Lopez 
United States Military Academy 

 
Peer ranking is a commonly used method to gather information about relationships within a team. This information is 
often used in academic settings to assign grades, in corporate settings to build strong work units, and in personnel 
selection to determine the best person for a role. This paper will focus on the last use case, and more specifically how 
peer ranking can be used as a part of military personnel evaluation and selection processes. Although regularly used 
in this domain, there is little existing research regarding the suitability of different peer ranking methods for personnel 
selection. This paper provides an analysis of two popular peer ranking methods that are currently used in military 
selection: rank order listing and pairwise comparison. Using a simulation-based methodology, we demonstrate that 
both methods produce reliable results under varying conditions; however, we recommend using pairwise comparison 
due to well-known cognitive limitations with rank order listing.    
 
 
 

Optimization of Collaborative Autonomous Small Unmanned Aircraft Systems (sUAS) 
 

Austin Patel, Joseph Bruce, Michael Kaminski, William Allen 
United States Air Force Academy 

 
With increasingly complex combat zones and advancing adversaries, developing large swarms of cost-effective 
Unmanned Aerial Systems may provide compelling capabilities for US (United States) forces. Therefore, the research 
question concerns the optimal combination of existing Small Unmanned Aircraft Systems that provide the best 
performance metrics of average / standard deviation of detection time, and mission success while constrained to a 
given budget and size of swarm. Requirements for these sUAS were that they fall within USAF Group 1-3 UAS’s. The 
study team used a Python simulation to gather individual performance data on different sUASs within a randomized 
target location in a 5 nautical mile radius. These metrics were then input into an optimization program which selected 
the optimal combination given certain hard constraints. The results suggest that a mixture of 6 ALADiN and 24 
Parallel Firefly’s was the optimal combination across all three scenarios tested. The combined cost is 1.6 million 
dollars. Using insights from the simulation, the team was also able to recommend what attributes were the most 
important to a successful mission, saving time and money in the development processes.  
 
 

Design of a BattleBot System to Maximize the Probability of Winning the Competition 
 

Sean Becker, Nicholas Lechner, Brian Romero, Rashed Almazrouel 
George Mason University 

 
BattleBots is a competition that pits robots against each other. The winner either disables the opponent or generates 
the highest number of points determined by a panel of judges. A detailed analysis of knock-out competition dynamics 
and an attack and defense mechanisms resulted in the design of mid/under cutter and identified a novel strategy in a 
tail-spin attack to whip a  round and lash at the enemy. The front of the bot has armor plating minimizing damage 
taken while we keep our weapon far away from the opponent to give it time to spin up to speed. The design of 
individual components was conducted using CAD and Finite Element Analysis including the design of impact 
resistant drive train. The design has 120 components. Any damaged part of the design can be replaced and 
reassembled in a mean of 15 minutes (St deviation 5 mins).  A 12lb version of the bot was constructed and took 3rd 
place in the Norwalk Havoc Robot League Competition in Connecticut on May 26nd, 2022. 
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Modeling and Refining the Life Cycle of a Defense Cyber Operator in USCYBERCOM 
 

Mackenzie Doyle, Brendan Thiele, Brandon Walters, Joshua Williams, Julia Coxen 
United States Military Academy 

 
The cyber domain is the newest and most dynamic arena of warfare in the 21st century. As such, United States Cyber 
Command’s mission is to direct, synchronize, and coordinate cyberspace planning operations to defend national 
interests. Training soldiers, sailors, air men, and marines to fight and win in this domain is a key task for the 
command, and one which decision makers have struggled to synchronize across the joint force. Following the 
Systems Decision Process, this research focuses on the modeling, optimization, and implementation of policy to 
improve the training pipeline and career lifecycle of defensive cyber operators specific to the US Army. Utilizing 
stakeholder analysis, value modeling, and discrete event simulation, the research points toward policy 
recommendations that will improve these areas, internal to Army defensive cyber operations.  
 
 

Applying a Generalized Logistic Function to Pharmaceutical Globalization: Introduction of 
Johnson & Johnson Fibrin Sealant to the Chilean Market 

 
Michelle Adkins-Mills, David Martin, David Nkansah, Jan Onderjeck, Thomas Polhamus, Justin Young, 

Burton Eissler 
United States Military Academy 

 
In 2021, Johnson & Johnson’s subsidiary, Ethicon, launched a new fibrin sealant product, VeraSeal. Though profit is 
their primary determinant of success, Johnson & Johnson is committed to improving medical conditions for 
communities globally. The purpose of this report is to effectively communicate the application of a logistic function to 
the introduction of the VeraSeal product to Chile. With the application of the Generalized Logistic Function, a 
qualitative and quantitative methodology commonly used to forecast the progression of medical technology, the West 
Point Capstone team was able to model and analyze the potential revenue earned by introducing VeraSeal into the 
Chilean market. The resulting application of the model enabled the recommendation of not moving VeraSeal into 
Chile due to lack of profitability. The only viable adjustment that justifies moving VeraSeal into Chile would be a 
renegotiation of the minimum order quantity with the manufacturer to only 550 units per order. 
 
 

Improved Modeling of Maintenance for Future Vertical Lift 
 

Cameron Cerruto, Christopher Hensley, Jake Killian, Jullian McDuffie, Chloe Schretzman,              
Andrew Bellocchio, Courtney Razon, Brandon Thompson  

United States Military Academy 
 

The Future Vertical Lift (FVL) Cross Functional Team (CFT) required analysis on the sustainment performance of FVL 
aircraft operating in Multi-Domain Operations (MDO). A study from last year forecasted the sustainment performance 
of FVL’s Future Attack Reconnaissance Aircraft (FARA) based upon historical performance of the enduring AH-64 
Apache infused with emerging technologies. This study improved last year’s model by refining key assumptions. First, 
a Forward Maintenance Team in MDO conducted limited maintenance that was constrained by an austere environment. 
Second, the assumption of constant component failure rates was updated with increase hazard rates to reflect fatigue 
in mechanical systems like the transmission and rotors. Third, technological risk was captured by accounting for the 
uncertainty associated with infused technologies based on the Technology Readiness Level.   Finally, the historical 
failure rates of the enduring fleet of AH-64, UH-60, and CH-47 aircraft guided reliability forecasts for FARA increments 
over its life cycle. 
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Analyzing Army Readiness Through Unsupervised Machine Learning 
 

Brennan Coulson, Andrew Harvey, Zacharia Schalliol, William Eckland, Jeffrey Demarest  
United States Military Academy 

 
Defense readiness is hard to measure due to current reporting structures, and unit, operational, and environmental 
variables. This work, conducted in support of the Deputy Assistant Secretary of Defense for Force Readiness (DASD 
(FR)), from August 2021 to May 2022 proposes that Army readiness metrics can be improved with unsupervised 
machine learning. The objective is to identify a comprehensive list of potential variables that can supplement the existing 
Army readiness model and use these to create an unsupervised machine learning model that improves readiness 
metrics. Utilizing data sources in Vantage, the team exported a set of ten predictor variables with 1,056 observations 
into Python and created a K-Means Cluster algorithm with four clusters to classify different groupings of active 
component Army battalion sized units. Initial results show that cluster 3 represents the readiest units with cluster 2 units 
lacking in expert weapons qualifications. Future work should increase the number of predictor variables and include 
external operational demands. 
 
 

Manpower Evaluation: U.S. Navy Future Vertical Lift Maritime Strike 
 

Mahati Malladi, Swathi Potti, Roja Wazed, Marwa Zubair 
George Mason University 

 
The U.S. Naval Air Systems Command (NAVAIR) is looking to replace their current fleet of helicopters, consisting of 
both manned and unmanned aircraft, with helicopters implementing a new technology called Future Vertical Lift (FVL). 
FVL helicopter technology is expected to improve aircraft performance through increased speed and endurance. 
However, with aircraft parameter changes, the amount of aviation detachment personnel required to support the 
deployment of these aircraft will change as well. This project uses Mixed-Integer Linear Programming in MATLAB to 
output optimized mission schedules, and Microsoft Excel to create work schedules for each aviation detachment 
personnel group and track hours for flights, personnel, and maintenance. Based on the schedules and utilization data 
produced, the user can determine whether the manpower mix, or berthing space of the operating ship require changes 
for more efficient or cost-effective mission completion. 
 
 

Predicting Undergraduate RPA Training (URT) Student Performance 
 

Jonathan Farmer, Robert Martin, Sung O, Eve Schoenrock  
United States Air Force Academy 

 
This project is in conjunction with the 558th Flying Training Squadron, the only Undergraduate Remotely Piloted 
Aircraft (RPA) Training (URT) squadron. The 558th is currently seeing a trainee failure rate of approximately 6%. The 
project team aims to predict student performance at URT using econometric regression strategies analyzing initial 
student data for selected trainees and identifying at-risk students early in the training timeline. The 558th seeks to 
enhance the performance of their trainees by identifying student trends indicative of success and failure prior to URT, 
enabling them to provide attention and resources to students in need. The team’s goal is to provide the 558th with 
information that will help them reduce the failure rate at URT without requiring additional funding. It was determined 
that GPA, PCSM, STEM, and Private Pilot’s License (PPL) status to be significant indicators of student success. 
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Fires Support Next 
 

Jack Bordes, Kyle Doody, John Feeney, Kyle Hamrock, Collin Riechman, Benjamin Morales 
United States Military Academy 

 
The goal of the Fires Support Next project is to enhance the current Find, Fix, Track, Target, Engage, Assess (F2T2EA) 
process through modeling, simulation, and data analysis. Our Capstone group worked in conjunction with MITRE Corps 
to model the effectiveness of swarm technology of Unmanned Aerial Systems (UAS) against Anti-Air Defenses. MITRE 
Corps sponsors this research in conjunction with Army Futures Command, Air Force Special Operations Command, 
Air Force Research Laboratory, and the Office of Naval Research. Virtual Battle Space 3 (VBS3) was the simulation 
platform used to simulate models to allow the group to assess and provide insight on the offensive capability of 
unmanned aerial vehicles (UAVs) at the tactical level. This paper seeks to illustrate the methodology used to evaluate 
the alternatives.  
 
 

Model Based Systems Engineering on the AVR-2B Laser Detection System 
 

Jolie Duong, Harmon Saint Germain, Jeffrey Demarest 
United States Military Academy 

 
The use of Model Based Systems Engineering (MBSE) on legacy systems such as the AVR-2B Laser Detection Set 
is essential for fully grasping the details of the system. MBSE models improve the implementation of the AVR-2B on 
both the Army’s current and future aircraft. From the internal connections between the components in the Internal 
Block Diagram to the operation in a combat environment shown in the Use Case Diagram, all MBSE diagrams aid all 
stakeholders involved with understanding the AVR-2B LDS. MBSE is certainly a helpful tool in the development 
phases of new systems but also with increasing understanding of existing systems. The nine diagrams produced from 
MBSE can lead to a fast yet effective implementation of survivability systems such as the AVR-2B, which would be an 
asset to Future Vertical Lift with increasing aerial enemy threats. 
 
 

Modeling Efficiency within the Special Forces Pipeline 
 

Joseph R. Duran, Blake W. Havern, David Jung, Jay A. Shiffler, Preston L. Pounds, Thomas Lainis 
United States Military Academy 

 
The U.S. Army John F. Kennedy Special Warfare Center and School (USAJFKSWCS) is charged with assessing, 
selecting, and training the U.S. Army’s Special Forces. From selection to graduation, candidates undergo between 53 
and 95 weeks of challenging training and evaluation. It is crucial USAJFKSWCS maximizes the efficiency and 
throughput of their Special Forces (SF) Pipeline so the Army Special Forces can meet its operational requirements 
globally. Working with USAJFKSWCS, the Capstone Team analyzed available data to identify current trends and 
performance throughout the Pipeline. The Team then developed a simulation model of the SF Pipeline and conducted 
experiments to improve overall efficiency. This data and simulation analysis will inform USAJFKSWCS in developing 
effective changes that improve its SF Pipeline efficiency. 
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Value Modeling of Foreign Military Sales 
Matthew Hawkins, Jordan Huck, Michael Jackson, Ethan Kim, Joseph McDermond, Abe Payne 

United States Military Academy 
 

The foreign military sales (FMS) process serves several purposes: reinforcing alliances, maintaining continuous 
production of military goods, and lowering unit costs for the United States. This study evaluates the FMS process and 
its benefits by creating a value-based dashboard. This was achieved by creating a value hierarchy to establish factors 
that are important in evaluating the value of FMS. Next, rating criterion and weights were established to create a 
value score for each value measure. Although this research focuses on the sale of Sikorsky UH-60 Black Hawk 
helicopters, this methodology is meant to serve as a framework for capturing the value of other FMS products. 
 
 

Lean Six Sigma: Direct Labor Hour Overrun Reduction in the System Preparation Branch, 
Tobyhanna 

 
Ethan Barangan, Eric Butte, Kevin Hamilton, Rachel Orr, Mirage Vyas, James Enos 

United States Military Academy 
 

This case study aims to investigate the application of Lean Six Sigma (LSS) methodology in reducing Direct Labor 
Hours (DLH) for the Systems Preparation Branch at Tobyhanna Army Depot. This paper outlines the five-phase 
methodology of LSS, DMAIC (Define, Measure, Analyze, Improve, Control) as well as other LSS tools. The 
contribution of this research is valuable because it offers insight to how LSS tools and methodology can be used to 
improve efficiency in the workplace. The team’s work and proposed solutions to reduce direct labor hours in 
Tobyhanna’s Wash Prime Work Center will decrease the annual cost of direct labor hours by 20%.  
 
 

Improving Project Management Efficiencies in the Office of Construction and Facilities 
Management, Department of Veteran Affairs 

 
Isaac Dixon, Leang Tri, Nikita Larichev, Nathaniel Jones, Kenneth McDonald 

United States Military Academy 
 

The Department of Veteran Affairs (VA) is a large, complex, and important government organization responsible for 
the care of America’s veterans and is comprised of several departments and offices. The Office of Construction & 
Facilities Management (CFM) within the VA is responsible for the planning and execution of all major construction 
projects. In 2014, CFM contracted a consulting agency to validate their internal construction management through 
process mapping. The generated process maps have not been implemented and are now outdated due to the ever-
evolving dynamic nature of business practices. This report details the intricacies of the business improvement system 
created for the CFM which can be implemented to internally validate the major construction processes, ensure 
adequate follow-on maintenance of the process mapping, and allow CFM leadership to identify offices that are 
lacking in efficiency. The solution was broken down into four specific components that encapsulate the five solution 
design parameters and provide useful tools and frameworks for the CFM. Results of implementing this solution 
design will enable the CFM to evolve into a more efficient organization which will result in an overall desirable 
workplace. 
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Project Management in an Interdisciplinary Capstone 
 

Matthew Davis, Peter Ogunsanya, James MacGibbon 
United States Military Academy 

 
The Defense Threat Reduction Agency (DTRA) sponsors an interdisciplinary Capstone annually at the United States 
Military Academy to develop an autonomous, radiation detecting, and mapping robot known as RADBOT. There are 
four separate functional areas represented to include Systems Engineers. This paper identifies the nuances of 
managing said project while operating in a weak, matrix structure organization. The authors found that project task 
organization required more analyzing than expected in order to streamline communication. Furthermore, this paper 
details how the System Engineer Project Managers analyzed and executed risk management. It concludes with an 
emphasis on how project continuity will be delivered for future years’ members.  
 
 

Engineering and Project Management of Steel Bridge Construction 
 

Mark Sallot, Morgan Ernst, Nathan Hedgecock 
United States Military Academy 

 
Annually, the American Institute of Steel Construction (AISC) holds a competition for engineering students to design 
and construct, for time, a scaled model of a steel bridge. This year’s United States Military Academy team was 
interdisciplinary in nature as it consisted of cadets from the Civil and Mechanical Engineering Department (CME) and 
the Department of Systems Engineering (DSE). This paper identifies the contributions of Systems Engineering cadets 
to the Steel Bridge Capstone Team. During the design phase, Multi-Criteria Decision Making (MCDM) modeling 
methods assisted in final bridge selection. Project management tools, such as the GANNT chart, were used 
throughout the project life cycle to manage resources and time constraints. Finally, a linear optimization model was 
created to assess the usefulness of accepting penalties during construction on competition day. This project is 
ongoing and expects final results after AISC competition day on 22 April. 
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Effectively Using Lean Six Sigma and the DMAIC Methodology for Process/System Improvement 
for Tobyhanna’s Joint Node Network 

 
Rylie Fry, Daniel Haider, Kraig Hamilton, Carter Macias, Jalen Moy, James Enos  

United States Military Academy 
 

In today’s fast-paced corporate world, there is nothing more detrimental to a company’s operations more than 
inefficient processes or systems. It is these inefficient processes and systems that can cause a business or company 
to lose money, time, and numerous other valuable resources. Lean Six Sigma and the DMAIC methodology are key 
tools that businesses and companies can leverage to improve their processes/systems to become a more efficient 
enterprise and gain a competitive advantage in today’s world. All phases (Define, Measure, Analyze, Improve, and 
Control) are critical to the success of the process improvement program that is Lean Six Sigma and, subsequently, 
the DMAIC methodology. 
 
 

Toward Industry 4.0 in Surface Mount Technology: Smart Manufacturing in Stencil Printing 
Operations 

 
Nathaniel Gee, Amanda McGraw, Daniel Hillel, Lev Bergfeld, Sang Won Yoon, Daehan Won 

Binghamton University 
 

As the foremost point of contact in surface mount technology (SMT) operations, the stencil/solder paste printer (SPP) 
is a major contributor to defects in the printed circuit board (PCB) assembly process. These initial defects decrease 
the quality and reliability of the entire system. Because of the high variation in SMT processes, a predictive, real-time 
machine learning (ML) algorithm that optimizes printer settings based on the estimation of printing volumes is crucial 
in improving overall SMT performance and process capability. Building upon existing literature, this research 
discusses implementing a dynamic ML model to predict optimal printing parameters and reduce changeover time 
within SPP processes through the training and testing of large sets of solder paste inspection (SPI) data. To sustain 
growing market demand, successful development and validation of a dynamic prediction system that optimizes 
printing parameters provide the potential for improvements in first pass yield rates and system throughput. 
 
 

Utilizing Lean Six Sigma for Industrial Process Improvement at Aberdeen Proving Ground 
 

Liam Davenport, Chase Harkins, Coby Mack, Tyler Wetzel, Kemonte Yow, James Enos 
United States Military Academy 

 
The Aberdeen Proving Ground uses an abundance of highly calibrated tools to manufacture, test, and support 
technology in the Advanced Manufacturing facility (ADM). Workers at ADM have experienced a rise in improperly 
tracked tools throughout their shops that have resulted in unwanted time and money spent finding the tools or 
replacing them. This capstone team utilized LSS’s DMAIC methodology to improve the tracking of ADM’s calibrated 
tools. The group’s effort resulted in a pilot plan for workers at ADM to implement that will save time and money by 
reducing the time required to find tools and reducing the frequency of tools being lost.  
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Quality Inspection and Process Monitoring for Directed Energy Deposition Manufacturing Using a 
Cyber Physical System 

 
Patrick Imbornoni, Matthew Kirk, Damon Mertens, Christian Pena 

Binghamton University 
 

A cyber physical system (CPS) connects multiple devices so that data can be shared between them. One such 
process a CPS can assist in optimizing is directed energy deposition (DED); an additive manufacturing technique that 
uses focused thermal energy to melt metal powder or wire as it is being deposited. During this process, a melt pool is 
created that can lead to structural defects in the object being produced. The melt pool and defects are correlated to 
the process parameters. By creating applications on the IBM Cloud, the data received from sensors and cameras 
(thermal and high speed) during the process can be stored, organized, and visualized to draw conclusions that can 
help to optimize the process and reduce defects. 
 
 

Kaizen for Footprint Reduction and Process Flow Improvement at Great Plains Industries 
 

Joyce Chiam, Anh Kieu, Channing Kimble 
Wichita State University 

 
Continuous improvement has always been a vital practice in most companies since it was introduced by Masaaki Imai 
as Kaizen. It is known to bring many benefits to management and manufacturing processes. In this paper, it will be 
demonstrated how Kaizen was implemented at Great Plains Industries, with the primary goals of reducing workstation 
footprint and improve overall process flow. Achieving these goals will consequently help the company with profit 
generation per square foot. Moreover, as Great Plains Industries introduce new products to the market, this Kaizen 
event will help create space within the existing floorplan, instead of having to purchase a new facility. Several Industrial 
Engineering tools were utilized to analyze the problem, perform root cause analysis, as well as develop solutions. At 
the end of the paper, an improved cellular layout of a reduced footprint, which will increase overall process efficiency 
and eliminate Lean wastes, will be introduced. Plan for implementation and long-term impacts will also be discussed 
further in the paper. 
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Cost Effective Maritime Surveillance 
 

Ashwin Briggs, Miyuu Handa, Wilson McClelland, Carson Witt, Gary Lazzaro 
United States Naval Academy 

 
This paper discusses a comparative cost-based analysis approach for using manned and unmanned aerial platforms 
for maritime surveillance. The Department of Defense’s (DOD) priority is developing innovative technology to keep up 
with or outpace U.S. adversaries. Emerging surveillance technology can be evaluated with comprehensive 
comparisons against programs of record. To make this evaluation, an Excel tool was created that will act as a 
commander’s decision tool by providing cost estimates for various surveillance platforms. The tool examines large 
UASs and manned aircraft in the DOD inventory, as well as non-program of record systems, including new LOCUST 
(Low Cost Unmanned Aerial System (UAS) Swarming Technology) platforms. To use the tool, the user inputs 
parameters regarding the available aviation assets, the size of the search area, and the revisit time. Using the costs 
and capabilities of the various platforms, risk probabilities based on a changing state of military cooperation, 
competition, or conflict, and previously stated user operation parameters, the tool outputs a list of platforms and their 
associated costs. The paper analyzes the output of the tool to identify parameters which make the use of some 
systems advantageous and cost-effective over their counterparts. It also identifies trends where categories of 
platforms are the best choice in certain scenarios and not in the others. 
 

Design of a GreenHouse Gas Inventory Reporting System for More Accurate Environmental 
Reporting 

 
Dayton Jung, Meriam Khattak, Prince Dakwa, Yousuf Hamodat 

George Mason University 
 

In the United States, the majority of small packages are shipped using trucking transit cycles. These transit cycles are 
major carbon emission polluters leading to the transportation and logistics industry accounting for 29% of total carbon 
emissions in the United States. GreenHouse Gas (GHG) emissions estimates are based on emissions models that 
require tracking package location. Currently, eighty-five percent (85%) of packages are tracked with discrete event 
tracking (i.e., RFID or barcode). Discrete tracking results in under-reporting GHG emissions by at least 25% (depending 
on circumstances and conditions). A case study analysis of package delivery from warehouse in Atlanta to warehouse 
in Washington DC resulted in under-reporting on GHG emission from discrete methods by an average of 25%. An 
improved GHG reporting system for small packages was developed based on a mobile device to provide continuous 
tracking. In addition, an enhanced set of emission models are used along with a mobile package sensor that provides 
continuous package tracking to include data such as position, time, and velocity. With improved reliability of GHG 
emission inventory reporting a set of report regulations and standards were developed to methodize the processes of 
GHG reporting. 
 

Electronic Warfare Requirements for Army Training Simulations at the Division Level 
 

Max Dorman, Bradley Laughlin, Mitchell Gilley, Vikram Mittal 
United States Military Academy 

 
Simulations play an integral role in Army training, allowing soldiers to train on their required tasks in a simulated 
environment.  However, the standard Army simulations do not allow for training on Electronic Warfare (EW).  EW is 
expected to play a crucial role in future conflicts.  This study seeks to derive the requirements for Army simulations 
training at a Division level related to offensive and defensive EW.  The research began with reviewing doctrine 
regarding EW, with a focus on training and evaluation outlines.  This review yielded a sequence of doctrinal actions 
associated with planning, preparing, executing, and assessing EW engagements.  These doctrinal actions were 
reviewed and refined based on interviews with EW officers and other subject matter experts.  In particular, these 
interviews also focused on the information necessary for completing each action; this information was used to derived 
functions for the simulation.  This paper presents an overview of the model-based systems engineering methodology 
used for this analysis.  It then discusses the functions associated with planning, preparing, executing, and assessing 
EW missions. 
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Systems Design for Institute for Child Development Recording Interface 
 

Takia Tafannum, Michael Sypa, Lane Dingwell, William Clauss, Raymond Romanczyk, Michael Purdy 
Binghamton University 

 
The Institute of Child Development (ICD) at Binghamton University is currently struggling to access and record videos 
for its early intervention and school age assorted services for the autism spectrum disorder community. Cameras are 
extensively used to assist with diagnostic and assessment activities and analysis of complex behavior patterns. The 
team's primary goal is to ensure that video recordings are completed reliably and successfully while also significantly 
reducing the time it takes to initiate a recording using a Flutter/ Dart User Interface (UI) that permits high levels of 
security compliance. The logical steps of the UI will also allow staff members to schedule recordings in advance and 
include notes for easier cataloging and retrieval. The UI connects to the ICD’s current video system, WOWZA API, 
via a PHP script that is secured and accessed through the ICD’s core FileMaker application, which is available to all 
staff members. 
 
 

Design for a Guidance and Control System for a Wave-Adaptive Modular Vessel 
 

Madeline Haas, Nana Yaa Baidoo, Hary Nayer, Megan Woodmancy 
George Mason University 

 
George Mason University is developing a Wave-Adaptive Modular Vessel (WAM-V) for the 2022 RobotX competition. 
The Guidance & Control System (G&CS) is a critical system on the WAM-V. It must autonomously steer the vessel 
safely from a competition course start line to the course finish line. The G&CS has access to RADAR, LiDAR, and 
camera data that identifies the angular distance to the course red and green buoys.  A digital-twin G&CS was 
developed in MATLAB Simulink to simulate vessel dynamics and controller design and to evaluate the design 
parameters for a Proportional Derivative (PD) controller for Heading and Velocity control.  The G&CS provides 
modeling functionality for an end user to determine optimal PD constants KP and KD for ship movement from any 
location within the RobotX course.  A test run of the G&CS initialized to the center of the start-line with a 90-degree 
heading and 0.5 m/sec velocity, KP = 120 and KD = 100 results in reaching 5% steady state error in 55 seconds, and 
10% steady state error in 26 seconds, with a rise time of 24 seconds. 
 
 

Measuring the Return on Investment for AFRICOM's African Enlisted Soldier Development   
Efforts III 

 
Brenna Bulman, David Lee, Matthew McNamara, Cody Quelland, Brenden Stanton, Matthew Dabkowski 

United States Military Academy 
 

The Africa Enlisted Development Strategy (AEDS) exists to promote the development of non-commissioned officers 
from African nations. During Academic Years 2020 and 2021, senior capstone design teams from the United States 
Military Academy partnered with AFRICOM to develop a methodology to assess the return on investment of AEDS-
related training events. Among the principal contributions of these earlier capstones was the creation of three metrics: 
the Enlisted Development Maturity Level scale, the AEDS Investment Tracker, and the Enlisted Development 
Review. To foster the adoption and use of these measures, quality data must be captured. This paper discusses the 
development of potential alternatives designed to achieve this end. Upon completion of this year’s work, a final 
recommendation will be provided to AFRICOM for potential implementation in Botswana. 
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Counter-AI Tool System Design for AI System Adversarial Testing and Evaluation 
 

Nathan Byington, Carter Davis, Matthew Meehan, Caroline Vincent, David Woodward,                  
Nathaniel D Bastian 

United States Military Academy 
 

This work consists of the initial recommendations and conclusions found while soliciting functional requirements for 
the research, design and development of a Counter-AI Tool for conducting adversarial testing and evaluation of 
artificial intelligence (AI) systems. The report includes a literature review of relevant AI concepts and extensive 
research within the adversarial AI domain. An intensive stakeholder analysis, consisting of requirement elicitation 
from over twenty governmental and non-governmental organizations, assisted in determining what functional 
requirements should be included in the system design of a Counter-AI Tool. The subsequent system architecture 
diagram takes user input, tests for various types of adversarial AI attacks, and outputs the vulnerabilities of the AI 
model. Prior to the operationalization of this tool, iterative experimentation will be conducted by partner organizations, 
which is the next step in the development and deployment of this Counter-AI Tool. 
 
 
Quantifying a State's Reputation in the Strategic Competition and Crisis Wargame for the Center 

for Army Analysis 
 

Luke Braun, Eric Celaya, Nestor Grubb, John Tichenor, Matthew McClary, Rich Morales 
United States Military Academy 

 
The Center for Army Analysis (CAA) developed the Strategic Competition and Crisis wargame to capture how 
modern military competition operates in today’s world. The CAA tasked our interdisciplinary team with developing a 
more robust, well-rounded reputation model for quantifying a state’s reputation based on another state’s perspective 
using each of our respective specialties within Systems Engineering, Defense and Strategic Studies, and Operations 
Research. The team leveraged tools within the Systems Decision Process to quantify the theoretical, intangible 
concept of reputation. Research began with a qualitative value model based on expert stakeholder analysis and a 
literature review. The team then identified value measures to build a swing weight matrix that produced a reputation 
score for each state from another state’s perspective. That score, alongside an enhanced Game User Interface, can 
now be integrated into the existing SC2 wargame to provide a more complete, narrative experience that charts player 
decisions throughout the game.  
 
 

Design of Predictive Maintenance System for Navy Jet Engines 
 

Reed Lawrence, Wyatt Mingus, Abdulrahman Albawardi, Mohanned Yasin, K.C. Chang 
George Mason University 

 
Navy objectives for their aircraft fleet availability have become increasingly difficult to meet given the growing 
complexity of aircraft maintenance and operations. Currently, conventional preventive maintenance practices struggle 
to maintain availability levels due to fixed scheduling of engine repairs. In this paper, a condition-based predictive 
maintenance system for improving upon jet engine maintenance planning is examined. The system works by 
analyzing collected engine sensor measurements using a data-driven model to establish the remaining useful life 
(RUL) of each aircraft in a fleet. Paired with operations-based input parameters, these RUL values are processed by 
a mixed integer programming model to optimize the scheduling of engine maintenance and assignment of aircraft for 
deployment. In modeling both preventive and the proposed predictive methods, experimental results find a decrease 
in the number of repairs required to sustain aircraft reliability with predictive maintenance. These changes have 
shown that a predictive maintenance system can increase fleet availability while also decreasing total maintenance 
costs. 
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Joint All Domain Command and Control (JADC2) 
 

Cedrick Everaert, Abigail Green, Zachary Kimbrough, Jessica Min, David Mitchell, Julia Coxen  
United States Military Academy 

 
Joint All-Domain Command and Control (JADC2) is an initiative started by the Department of Defense (DoD) to 
connect input and communications from all five domains of the battlespace – air, land, sea, space, and cyber – into a 
single framework. Due to budget constraints and intensive communication needed, currently there is a disaggregated 
battlespace regarding the five domains. This shortcoming limits the DoD’s ability to effectively relay information 
through these shared sensors, which in turn hampers a commander’s decision-making capability to make decisions in 
combat operations. The research and tools presented in this technical report produces a dashboard to present to 
commanders to facilitate the JADC2 initiative and creates a platform for the influx of large amounts of data to be 
organized in an effective manner, providing a framework for evaluating alternatives. 
 
 

Energy Resilience:  Analyzing the Viability of Electric Vehicle Implementation 
 

Austin Chambers, Madison Faust, Mark Fitzpatrick, Jamir Gibson, Forde Norris, Matthias Williams,      
Jae Kim 

United States Military Academy 
 
The US Army climate strategy is directing installations to be environmentally sustainable (Office of the Assistant 
Secretary of the Army for Installations, 2022). As a result, the resilience capstone team has focused on a range of 
topics concerning sustainability. For AY-22, Team Resilience has had a focus on the implementation of fully electric 
non-tactical fleets within Army Installations, Aspects of resilience, and lifecycle analysis. 
 


