
ADVANCING AEROSPACE INNOVATION THROUGH 
GENERATIVE ARTIFICIAL INTELLIGENCE
Designing new aircraft has traditionally required engineers using 
software to generate thousands of intermediate potential configurations 
and run extensive computer simulations to determine which designs 
will perform reliably and effectively under real-world conditions. This 
approach is essential for safety and performance, but it also demands 
significant time, computing resources and engineering effort.

Dr. Xiaosong Du, assistant professor of mechanical and 
aerospace engineering, is pioneering a more efficient path forward 
by incorporating generative artificial intelligence (AI) into the 
earliest stages of the design process. His goal is to dramatically 
filter out the number of unrealistic configurations and streamline 
development workflows for next-generation aircraft and drones.

“Many people think of generative AI as a tool for writing 
text or creating images, but its potential goes far beyond 
that,” says Du. “By developing AI that can generate aircraft 
or drone designs already built to meet requirements, we can 
skip thousands of failed tests and streamline processes.”

With support from the National Science Foundation, Du is 
developing a system that trains generative AI models using flight-
related data — including aerodynamic performance, structural 
limits and operational constraints — and then pairs those models 
with predictive tools that can rapidly evaluate whether newly 
generated designs satisfy strict engineering conditions.

The system creates a rapid feedback loop: the generative 
AI proposes new configurations, predictive models evaluate 
them instantly and the AI refines its approach based on that 
response. Over time, this enables the AI to produce only viable 
design candidates right from the start, eliminating much of the 
iterative testing that currently dominates aerospace design.

He says this iterative learning process will help the AI “learn 
to produce viable designs from the start and eliminate much 
of the trial-and-error that is currently common in his field.”

Beyond saving time, Du believes this approach could 
significantly enhance innovation across the aerospace sector. 
“As this generative AI tool takes off in the coming years, it could 
reshape how aerospace engineers design next-generation flight 
systems and help us see even faster progress in the field,” Du 
says. By advancing generative AI specifically for engineering 
applications, Dr. Du’s research positions Missouri S&T at the 
forefront of intelligent aerospace design — enabling faster, smarter 
and more efficient development of future flight technologies.
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IN BRIEF
Dean’s Undergraduate 
Research Scholars

•	Parker Barnes
•	Tate Friedrich
•	Aary Patel
•	Hugh Steinman

Kummer I&E Doctoral Fellowship
•	Md Bahar Uddin

2025-2026 OURE Fellows
•	Allie Dingfield
•	Carter Lawson
•	Aidan Sengupta 

Future Research Pioneers Program
•	1st Place – Obringer Ndodjim
•	1st Place – William Petzoldt
•	1st Place – William Charlesworth
•	1st Place – Alex George
•	2nd Place – David Meisinger
•	3rd Place – Brandon Cox

MAE Academy Awards
Past Presidents’ Scholarship

•	Jacob Gambino

McGovern Scholarship Award

•	Carissa Caple

AMAE Scholarships

•	Hayden Cook
•	Wesley Morrison
•	Mason Phillips
•	Alex Brooke
•	Francisco De Durana
•	Jacob Nelson
•	Quinn Schepers
•	Madison Vieth
•	Dylan Wertel

Graduate Teaching Awards

•	Braden McLain
•	Jay Kamdar

Senior Design Leadership Award

•	Mina Khalilzadeh Fathi
•	Tunay Turk

Senior Design Mentorship Award

•	Cody Nieters
•	Garrett Weiner

Graduate Research Symposium
•	1st Place – Nathan Roberts
•	2nd Place – Usman Tariq

Miners Solving for Tomorrow 
Research Conference

•	1st Place – Allie Dingfield

S&T STUDENT AIMS FOR FASTER BALLISTICS 
PROTOTYPING, LANDS ON WORLD STAGE
Bullets move fast. Prototyping them? Not 
so much. But a Ph.D. student in mechanical 
engineering at Missouri S&T is researching 
an accelerated process for producing and 
testing 3D-printed ballistics, and she has 
already earned international recognition. 

Missouri S&T doctoral student 
Ava Lyons, a Kummer Innovation and 
Entrepreneurship Doctoral Fellow, 
is pioneering faster methods for 
producing and evaluating 3D-printed 
ballistics components. Her research 
focuses on reducing or eliminating 
traditional post-processing steps, 
which often slow the development 
cycle for new ammunition prototypes.

“What’s exciting about my research 
is that it shows 3D-printed ammunition 
prototypes can potentially go straight 
from the printer to test-firing — cutting 
several hours from post-processing,” 
Lyons says. “This could give engineers 
faster feedback on their designs and 
speed up the development cycle.”

Lyons’ work has drawn international 
attention. She earned second 
place at the International Ballistics 
Symposium in Jacksonville, Florida, 
a global forum where professionals 
and researchers share advances in 
the field. She was also selected as 

one of only five graduate students 
to receive travel funding through the 
Aeroballistic Range Association’s 
Student Participation Program, allowing 
her to present her findings at the 
organization’s annual meeting in France.

“It was an incredible experience,” 
she says. “Not only did I have the 
opportunity to present my work to 
leading experts in the field, but I 
also learned so much from the other 
presentations and conversations 
throughout the conference.”

Lyons credits Missouri S&T’s 
hands-on research environment and 
strong faculty mentorship for helping 
her refine her ideas and connect 
with leaders in ballistics science. 
As she continues developing this 
rapid-prototyping approach, her 
work highlights the impact of S&T’s 
graduate research in advancing defense 
related technologies and accelerating 
innovation in advanced manufacturing.

Avery Lyons takes measurements while conducting an explosives experiment with 
her mentor, Dr. Phillip Mulligan. Photo by Michael Pierce/Missouri S&T

STUDENT SUCCESSES
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RETRAINING THE MEMBRANE: 
S&T STUDENT’S AWARD-WINNING 
RESEARCH BOOSTS ALGAE GROWTH
Algae — the green, sometimes slimy-looking 
organisms found in bodies of water — could 
potentially be used as a commercial product 
to capture industrial emissions, serve as a 
biofuel and improve wastewater treatment. 

But finding a cost-effective way to feed the algae 
with carbon dioxide so it can grow efficiently at a large 
enough scale for widespread use is a challenge. 

Alireza Fallahi, a Missouri S&T Ph.D. student in mechanical 
engineering from Iran, who has a plan to solve the 
challenge and received a Young Researcher Award for his 
research poster at the 2025 Algae Biomass Summit. 

“As the world moves toward renewable and clean energy sources, 
microalgae technology will continue to be one of the key pieces of the 
puzzle,” says the Kummer Innovation and Entrepreneurship Doctoral 
Fellow. “The key will be determining how to most efficiently increase 
its mass, and my research is an exciting step in that direction.”  

The annual Algae Biomass Summit, described as the world’s largest 
gathering of algae and seaweed professionals, was held this past fall 
in Tempe, Arizona. During the poster session, nearly 100 researchers 
competed for awards in engineering innovation, biological innovation, 
research methods and design, and resourceful, resilient research.  

Fallahi was honored for engineering innovation. 
He says his research has focused on optimizing the rotating 

membrane inside a photobioreactor, which is essentially a tank 
used to grow algae and deliver carbon dioxide into the system. 

“Carbon dioxide naturally has trouble moving from air into water, so 
it needs a bit of a helping hand to get to the levels we need,” Fallahi says. 
“That’s why I have worked to use computer modeling and experiments 
to find better ways to get the gas into the algae-growing system.” 

As the membrane slowly spins, it sweeps carbon dioxide 
through the water and mixes it into the system, which 
provides a steadier supply of the gas algae needs to grow. 
Fallahi says the concept of using a membrane isn’t new, but 
his research has shown how it can be more effective. 

“We know algae has so much potential to make our 
world a cleaner, healthier place,” he says. “It needs carbon 
dioxide to thrive, and by better delivering the gas to the 
organism, the entire world can thrive more as well.” 

Alireza Fallahi speaks about his research during a Missouri S&T 
Kummer Day event. Photo by Michael Pierce/Missouri S&T.

S&T STUDENT AWARDED NASA 
FELLOWSHIP TO DEVELOP METHOD 
TO EXTRACT MOON METAL
When some people look at the moon’s 
dusty, gray surface, they see multiple 
obstacles standing in the way of humans 
building permanent structures there. 
When Jacob Ortega looks at it, he sees an 
opportunity to turn its surface materials 
into aluminum for lunar construction.

Ortega, a Ph.D. student in aerospace engineering at 
Missouri S&T, received a NASA Space Technology Graduate 
Research Opportunity award to support his research. 

“The moon’s regolith, or loose surface material, contains a 
mineral called anorthite with elemental aluminum in the form 
of aluminum oxide,” says the Vallejo, California, native who 
is also a Kummer Innovation and Entrepreneurship Doctoral 
Fellow at S&T. “Aluminum could be a building block for future 
settlements. If we can use what’s already on the moon, it would 
be far more practical than shipping everything from Earth.”  

Ortega’s research focuses on a system that will use molten 
salt and electricity to split the aluminum and oxygen ions found in 
aluminum oxide and produce pure metallic aluminum. The system 
will need to be able to withstand extreme temperatures, corrosion 
and other challenges that come with operating far from Earth. 

“I’ve always been fascinated by space and the mysteries 
of the moon,” Ortega says. “Growing up, I would often look 
up at the stars and wonder what it would be like to explore 
beyond our planet. Now, as a researcher, I’m excited to be 
part of the effort to turn my childhood dreams into reality.” 

NASA previously funded part of Ortega’s project through 
the 2023 Breakthrough, Innovation, and Game-Changing 
Idea (BIG Idea) Challenge: Lunar Forge, and the project was 
selected for a NASA award for its progress to that point. 

Ortega’s NASA fellowship, which includes funding that 
can be used for tuition, a stipend, research expenses 
and a summer visiting technologist experience at the 
Marshall Space Flight Center in Huntsville, Alabama, 
can potentially be renewed for up to four years. 

His advisor is Dr. Frank D. Han, an associate professor of 
aerospace engineering and geological engineering at S&T. 

Jacob Ortega looks toward the moon. Photo by Michael Pierce/Missouri S&T.
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The Mars Rover Design Team at Missouri University of 
Science and Technology has won the 2025 University Rover 
Challenge, an international competition held annually at 
the Mars Desert Research Station in Hanksville, Utah.

The competition consisted of four missions in 
which the rover, designed and built by university 
students, had to carry out various tasks, as well as a 
review of the rover’s design. The rover was required to 
maneuver through soft sand and rocky terrain, around 
vertical drops and steep slopes, as well as navigate 
autonomously for certain parts of the challenge.

The team came in first in the system acceptance review 
score, based on a written report and a video detailing 
the capabilities of the rover. The video showcasing 
the rover, Talos, is available to view on Youtube.

Missouri S&T’s team also came first in the equipment 
servicing mission, finishing more than 30 points 
ahead of the second-place team. The team finished 
second in the delivery mission, tied for third in the 
science mission, and finished in a four-way tie for 
fourth on the autonomous navigation mission.

The Mars Rover Design Team competed against 38 
teams from around the world. Countries represented 

at the competition include Australia, Bangladesh, 
Canada, Colombia, India, Japan, Mexico, Poland and 
Türkiye, as well as many teams from the United States.

WINS UNIVERSITY ROVER CHALLENGE
MISSOURI S&T MARS ROVER DESIGN TEAM
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Members of Missouri S&T’s Rocket Design Team pose for a photo at the Friends of Amateur Rocketry launch site. Photo courtesy of the Rocket Design Team.

Members of Missouri University of Science and Technology’s 
Rocket Design Team made university history with the 
successful launch of their liquid-fueled rocket, Phoenix, 
this June. According to the team, they are the fifteenth 
team in the United States and the twentieth worldwide 
to launch a student-built liquid-fueled rocket.

Phoenix flew to a height of 21,437 feet, or just over four 
miles, and reached a speed of Mach 1, the speed of sound. 
The 13-foot long rocket weighed 120 pounds fully loaded.  

Twenty-four students traveled to the Friends of Amateur 
Rocketry launch site, located north of Edwards Air Force Base 
in California. In addition to Phoenix, the team brought Phantom, 
a solid rocket. Solid rockets function more like fireworks, while 
liquid rockets require a mix of a liquid fuel and an oxidizer, lit by 
a small solid motor. The liquids must be mixed in the right ratio 
at the right time to create the thrust that powers the rocket.  

“They’re much more hands-on when it comes to launching, 
as we have to do a lot more than just hit a button that 
lights the motor,” says Natalie Ridenhour, chief executive 
officer of the team for 2024-25. “Many different pieces and 
systems go into getting a liquid rocket off the ground.”  

While most other teams have opportunities to test their 
complete designs throughout the year, the Rocket Design Team 
has to travel to places like the Friends of Amateur Rocketry 
site to safely launch their full projects. Individual components 
like motors can be tested on their own, but seeing how 
everything works together requires a full-scale launch. 

While preparing for Phoenix’s launch, the team discovered 
a faulty valve that had to be replaced. The liquid nitrous oxide 
leaking out of the valve was so cold that ice was forming on it, 
even in 100-degree heat. While Phoenix launched successfully, the 
solid rocket Phantom wasn’t so lucky. Its motor over-pressurized, 
causing the rocket to suffer a catastrophe at takeoff. 

“If there’s one thing I’ve learned in my time on this team, it’s 
that if something can go wrong at the launch site, it will,” says 
Ridenhour. “By bringing team members out to launches we’re 
able to pass on problem-solving skills to future team leaders.” 

S&T’S ROCKET DESIGN TEAM SUCCESSFULLY 
LAUNCHES LIQUID-FUELED ROCKET
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ACADEMY OF MECHANICAL AND AEROSPACE 
ENGINEERS WELCOMES FIVE NEW MEMBERS

At its 30th induction ceremony, Missouri S&T Academy of Mechanical 
and Aerospace Engineers welcomed five professionals with ties 
to Missouri University of Science and Technology into its ranks.

BRET A. BERTHOLD

Bret A. Berthold of St. Louis, MO, Executive Director & CEO of the Metropolitan St. Louis 
Sewer District, earned a bachelor’s degree in mechanical engineering in 1990 from the 
University of Missouri-Rolla (UMR). Bret has been with the Metropolitan St. Louis Sewer 
District since 2009 and has served as Executive Director & CEO since July 2024. Previously, 
Bret served in various positions within MSD’s Operations Department. Before joining 
MSD, Bret held roles at Spectrum Brands, helping to lead their manufacturing operations, 
and Barry-Wehmiller Company, working within their design group. Bret participates in 
many organizations that support the wastewater and stormwater industry and enjoys 
water and snow skiing, as well as rebuilding old tractors and cars at the family farm.

KEITH A. ESAREY

Keith A. Esarey of St. Louis, MO, President/CEO of McClure Engineering Associates, earned 
a bachelor’s degree in mechanical engineering in 1994 from the University of Missouri-
Rolla (UMR). After receiving his degree in Mechanical Engineering in 1994, Keith undertook 
graduate studies in Engineering Management at UMR and managed the Excel Program, a 
student-run initiative that promoted collaboration among new students. He concluded his 
academic work in late 1995 and began working as a project engineer at Monsanto/Solutia. 
Keith soon transitioned to McClure Engineering, a consulting firm in St. Louis specializing 
in mechanical, electrical, and plumbing system design and operations for buildings and 
campus facilities. His work has concentrated on projects involving advanced environmental 
control for specialized facilities where environmental control is a critical component of the 
operation. Starting at McClure Engineering as a Project Engineer, Keith became a client 
principal in 2000, overseeing engineering operations, and was named President in 2018.
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Dr. Ashok Midha of Rolla, MO, Honorary Member of the Academy & Professor at Missouri S&T, 
earned his Ph.D. (1977) and M.S. (1970) degrees in Mechanical Engineering from the University 
of Minnesota and his B.S. (1968) from the National Institute of Technology, Jamshedpur, India. 
Before his academic career, he worked as a mechanical engineer at FluiDyne Engineering 
in Minneapolis. Dr. Midha served on the faculties of Michigan Technological University, 
Pennsylvania State University, and Purdue University before joining Missouri S&T in 1997 as 
professor and chair of the Department of Mechanical and Aerospace Engineering. Dr. Midha 
is regarded as the “father of compliant mechanisms” and since 2012, the American Society 
of Mechanical Engineers has named a conference symposium after him in recognition of 
his “pioneering contributions to this growing and fruitful research community.” He was 
also a champion for design education, leading the $30M renovation and expansion of the 
Mechanical and Aerospace Engineering building and the establishment of the Product 
Innovation and Creativity Center (PICC) at Missouri S&T, which he directed. A prolific scholar, 
Dr. Midha authored nearly 140 journal articles, conference papers, and book chapters. His 
work advanced mechanical design, kinematics and dynamics of mechanisms, compliant 
mechanism design, and vibration analysis. He received numerous best paper, design, and 
research awards, including the prestigious ASME Design Engineering Division Mechanisms 
Committee Award (1998). He was named a Fellow of ASME in 2002 and served as 
associate editor for the Journal of Mechanical Design and feature editor for Mechanism and 
Machine Theory. Dr. Midha’s life was defined by intellectual rigor, dedication to students, 
and a passion for innovation that continues to inspire generations of engineers.DR. ASHOK MIDHA

Leah Lenzner of St. Louis, MO, Associate Technical Fellow & Structural Analysis Engineer 
of Boeing Defense, Space & Security, earned her bachelor’s (2005) and master’s (2007) 
degrees in mechanical engineering from the University of Missouri-Rolla (UMR). After 
graduating summa cum laude from UMR, Leah began her 20+ year career at Boeing, 
supporting several defense programs including C-17, F/A-18, T-7A, and Proprietary 
Programs. As an Associate Technical Fellow in Structural Analysis Engineering at the Boeing 
Company, Leah specializes in finite element analysis, airframe structural testing, and bird 
strike. Leah is an active volunteer at local K-12 schools, especially promoting girls’ interest 
in STEM. She is also an advisor for her former sorority, Chi Omega, at Missouri S&T.

LEAH LENZNER

Stanford Oliver of Colombia, MD, President & CEO of DigiFlight, Inc. & Camelot Secure, earned a 
bachelor’s degree in mechanical engineering in 1981 from the University of Missouri-Rolla (UMR). 
DigiFlight (est. 1999) is a global technology firm that provides aerospace, space, enterprise IT, 
foreign military sales, and cybersecurity support to the Intelligence Community, Department 
of Defense, the Federal Reserve Board, NASA, and commercial clients. Camelot Secure (est. 
2022), a subsidiary of DigiFlight, is a leading provider of integrated cybersecurity solutions to 
protect the 16 critical infrastructure sectors. Stan is a recognized entrepreneur, technologist, 
aerospace, and cybersecurity expert. He has over 40 years of experience in military, intelligence, 
and cybersecurity. Stan has also held a variety of command and staff positions during his 20 
years of military service as an Army Aviator and Blackhawk Helicopter Pilot. Stan is active in 
numerous industry organizations, including the Association of the United States Army, the 
Armed Forces Communications and Electronics Association, and Advancing Minorities in 
Engineering. He also currently serves as a board member on the DC Youth Orchestra Board of 
Directors, the Scholarship Foundation Board of the Army Aviation Association of America, and 
the Engineering Executive Council of Morgan State University’s Mitchell School of Engineering.

STANFORD OLIVER
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AMAE STRENGTHENS STUDENT SUCCESS 
AND FUTURE-READY LEARNING
The Academy of Mechanical and Aerospace Engineers (AMAE) 
continued to advance student success and hands-on learning across 
Missouri S&T’s Department of Mechanical and Aerospace Engineering.

In October, the Academy welcomed five new members, including 
the posthumous induction of Dr. Ashok Midha, recognizing careers 
marked by technical excellence, leadership, and service to the 
engineering profession. During the same ceremony, 17 MAE students 
were honored for outstanding academic, research, and professional 
achievements—highlighting the Academy’s dual focus on honoring 
established leaders while supporting emerging engineers.

Guided by four strategic priorities aligned with the College of 
Engineering and Computing’s vision to establish S&T engineering 
as a national brand, Academy members served as ambassadors by 
sharing their professional expertise with students through classroom 
visits, special events, mentoring, and career preparation activities.

Philanthropic support from AMAE members translated 
directly into expanded student opportunities. During the 
year, members contributed $25,000 toward MAE student 
scholarships and awards, $10,000 to student and senior design 
teams, and $10,000 to support undergraduate research, 
strengthening hands-on learning and innovation.

A major focus of Academy engagement has been the Future 
Ready Labs campaign, which is modernizing MAE teaching 
laboratories to better reflect current and emerging engineering 

practices. With generous matching contributions from Craig 
Barnes and Mike Bytnar, member gifts are supporting significant 
upgrades across mechanical and aerospace engineering labs. 
These enhancements include programmable experiments in 
the ME Controls Lab, new advanced manufacturing equipment 
for ME 2653, improved wing bending experiments in aerospace 
engineering, and expanded spacecraft power analysis and testing 
capabilities. Faculty members and graduate teaching assistants 
are leading the implementation of these improvements.

To further strengthen student outcomes, AMAE launched 
a Student Success Team, chaired by Jacopo Frigerio with 
vice-chair Daryl Brinkman. The Academy also continues 
to work closely with MAE and campus leadership to align 
its initiatives with Missouri S&T’s North Star Goals.

Through recognition, investment, and engagement, the 
Academy of Mechanical and Aerospace Engineers continues 
to strengthen MAE’s educational mission and help prepare 
students for impactful, future-ready engineering careers.

Make a donation at go.mst.edu/amaespecialproject
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AMAE STRENGTHENS STUDENT SUCCESS 
AND FUTURE-READY LEARNING

Michael Teroy, an undergraduate student at Missouri S&T, works in the new KUKA Robotics Lab in Toomey Hall. Photo by Michael Pierce/Missouri S&T.

The Department of Mechanical and Aerospace Engineering expanded 
its hands-on learning and industry-aligned education with the launch 
of the KUKA Robotics Laboratory in Toomey Hall. Donated by KUKA 
Robotics, the lab significantly enhances opportunities for students 
to gain practical experience with industrial robotics and automation 
technologies used in modern manufacturing environments.

Equipped with four KUKA industrial robotic training cells, the 
lab provides students with direct exposure to robot programming, 
control systems, sensors, and automation workflows. The 
systems allow students to move beyond simulation and theory, 
enabling them to design, program, and test robotic operations in 
a setting that closely mirrors real-world industrial applications.

The KUKA Robotics Lab supports multiple MAE courses and 
student activities, including robotics, controls, manufacturing, 
and mechatronics. It also creates new opportunities for senior 
design projects, undergraduate research, and interdisciplinary 
collaboration, giving students the chance to work with industry-
standard equipment before entering the workforce.

The lab was formally dedicated during a campus visit by Jack 
Pennuto (ME ’04, MS ’05), a Missouri S&T alumnus and former 

president of KUKA Robotics in the United States. His return to Rolla 
underscored the strong connection between the department and 
industry leaders who value experiential engineering education.

By increasing access to advanced robotic systems, the lab helps 
address growing enrollment and demand for experiential learning in 
automation and advanced manufacturing. Students can work in smaller 
groups, gain repeated hands-on practice, and develop confidence 
with complex systems—skills that are increasingly sought after by 
employers across manufacturing, aerospace, and related industries.

The KUKA Robotics Lab represents a strategic investment 
in future-ready education, providing MAE students with the 
tools, experience, and industry relevance needed to succeed 
in an increasingly automated engineering landscape.

KUKA ROBOTICS LAB EXPANDS HANDS-ON 
AUTOMATION AND MANUFACTURING EDUCATION
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