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$1 million donation fuels
new industry partnership 



As many of you have already heard, this fall marks the last semester that 
Texas ASE/EM will reside in the W.R. Woolrich (WRW) building. By the end of 
2018 we plan to be in our new home — officially named the Aerospace Engineering 
(ASE) building — located at 101 E. 27th Street. I look forward to seeing our students, 
faculty and staff flourish in this newly updated home. I am also excited to announce 
a $1 million, multi-year partnership with Firefly Academy to develop a dedicated 
rocket laboratory where students from all disciplines will have the opportunity 
to design, build and launch liquid fueled rockets alongside practicing engineers. 
More information will be available about this new undertaking in next year’s issue. 
On the faculty front, I am pleased to welcome our newest faculty member, Karen 
Willcox, who is joining us as a tenured professor and is serving as the new director 
of the Institute for Computational Engineering and Sciences. Our faculty continue 
to make strides with their research, like Ufuk Topcu, who is leading a $7.5 million 
MURI grant to develop autonomous UAVs that can learn “on the fly.” I hope you’ll 
take some time to read the faculty, student and alumni Texas Engineering stories 
we have featured in this issue of The Longhorn Liftoff. They are all making a differ-
ence in the world with their teaching, research and more, and I am proud of each of 
them for their hard work and achievements. As always, please remember to keep in 
touch — your news is our success.

Hook ‘em! 

Noel T. Clemens
Chair, Department of Aerospace Engineering and Engineering Mechanics
Bob R. Dorsey Professor in Engineering
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from the chair

UT and Firefly Academy, a non-profit organization run by Firefly 
Aerospace, will soon launch a $1 million, multi-year partnership 
that will give hundreds of undergraduate and graduate engineering 
students the opportunity to design, develop and assemble an 
industrial-scale rocket. The innovative new program, which will be 
led by professor Philip Varghese and headquartered in the Cockrell 
School’s Engineering Education and Research Center, focuses on 
hands-on rocket engineering for liquid-fueled rockets and culminates 
in the 2021 Base 11 Space Challenge competition. Get ready — the 
partnership officially “lifts off” later this fall!

ON THE COVER
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department news

ASE/EM is pleased to announce that Karen 
E. Willcox has joined us as a tenured professor 
and as the new director of the Institute for 
Computational Engineering and Sciences 
(ICES) at UT Austin. She holds the W.A. “Tex” 
Moncrief Jr. Endowment in Simulation-Based 
Engineering and Sciences Chair No. 5 and 
succeeds J. Tinsley Oden, who has served as 
ICES director since its founding in 2003.

Before joining UT Austin, Willcox was a 
professor and associate head of the Massachu-
setts Institute of Technology (MIT) Depart-
ment of Aeronautics and Astronautics and the 
founding co-director of the MIT Center for 
Computational Engineering.

"I am thrilled to join Texas ASE/EM as a 
professor at a time when there are many new 
opportunities at the interfaces of computation, 
mathematics, science, engineering and medi-
cine,” Willcox said. “I look forward to working 
with UT’s administration and the ASE/EM 
and ICES communities of faculty, students, 
staff and alumni as we embark on exciting 
endeavors in research and education."

Willcox's research focus is on aerospace 
system design, uncertainty quantification, 
design optimization, reduced order modeling 
and data-driven modeling. Her recent re-
search projects include developing methods 
and algorithms that enable on-board dynamic 
decision-making for UAVs, modeling rocket 
combustor dynamics and developing new 
design under uncertainty methods for Blend-
ed-Wing-Body aircraft design. 

She is co-director of the Department of 
Energy DiaMonD Multifaceted Mathematics 

Capability Center on Mathematics at the 
Interfaces of Data, Models and Decisions, she  
leads an Air Force MURI on optimal design of 
multi-physics systems and leads an Air Force 
Data-Driven Dynamic Applications Systems 
project team that is developing a self-aware 
UAV. Willcox has co-authored more than 90 
papers in peer-reviewed journals and advised 
more than 40 graduate students, including 16 
Ph.D. students.

In addition to her research pursuits, Will-
cox takes an active role in multidisciplinary 
undergraduate and graduate education in both 
aerospace engineering and computational 
engineering. She has served in numerous 
educational leadership roles at MIT including 
chair of the MIT OpenCourseWare Faculty 
Advisory Board, co-chair of the MIT Online 
Education Policy Initiative and co-chair of the 
2013-2014 Institute-wide Task Force on the 
Future of MIT Education. She is a recognized 
innovator in the U.S. education landscape, 
where she is a 2015 recipient of the First in 
the World Department of Education grant, 
leading the Fly-by-Wire project to develop a 
blended learning technology in collaboration 
with community colleges in Colorado and 
Massachusetts.

Willcox earned her Bachelor of Engineer-
ing from the University of Auckland, New 
Zealand, and a master’s and Ph.D. from MIT, 
where she served on the faculty since 2001.

What attracted you to UT Austin?
ICES is a remarkable place with a remark-

able set of people — there is no question that 
ICES is a world-leading institute and I am 

extremely privileged to have the chance to 
lead ICES into the future. But I have also been 
inspired by the vision that President Fenves 
and Provost McInnis have for UT Austin as 
a whole. I am inspired by the commitment to 
high-quality education at such large scale — a 
truly important thing for the nation — and 
by the connections between UT and the local 
community. I am looking forward to contrib-
uting to that vision as an ASE/EM faculty 
member.

What do you enjoy most about your field 
of research?

I am passionate about all things aerospace. 
Our field has changed the world and will do 
so even more in the coming decades. I love 
that my research is interdisciplinary, at the 
intersections of applied math, computation 
and aerospace engineering. The aerospace 
applications are truly inspiring, but at the 
same time, the mathematical aspects are 
elegant and intellectually intriguing. The most 
enjoyable part of my job is working with and 
mentoring the amazing young people that 
aerospace engineering attracts.

What are your favorite hobbies?
I love trail-running, mountaineering, eating 

good food and hunting Pokémon with my 
children.

Karen E. 
Willcox Joins 
Texas ASE/EM 
Faculty

Learn more about Karen by visiting 
her website at kiwi.ices.utexas.edu
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Professor Thomas J. R. Hughes has been selected to receive 
the 2018 ASME Medal, the highest honor awarded by the American 
Society of Mechanical Engineers. Established in 1920, the medal 
recognizes “eminently distinguished engineering achievement.” 
Hughes is "honored for the pioneering development of computer-
aided engineering and design technologies disseminated in 
industrial and commercial software used throughout the world, 
there by improving engineering product development; and for 
originating and leading new fields of computational engineering 
research." Hughes’ career spans over five decades. He has been with 
UT Austin and the Institute for Computational Engineering and 
Sciences since 2002, where he holds the Peter O'Donnell Jr. Chair 
in Computational and Applied Mathematics and leads the ICES 
Computational Mechanics Group. A pioneer in the development 
of the finite element method, Hughes is a leading researcher in 
computer-aided engineering and its integration with computer-
aided design. His work has been incorporated in computer  programs 
used to design and analyze airplanes, automobiles, high-speed trains, 
consumer products, industrial processes and other applications, 
and to diagnose disease and guide medical interventions. Hughes’ 
published works have garnered more than 98,000 citations and his 
h-index is 142. He is one of the most widely cited authors in scientific 
computing and has delivered numerous lectures at national and 
international congresses. An ASME Fellow, Hughes received the 
society’s Melville Medal in 1979, Worcester Reed Warner Medal 
in 1998 and Timoshenko Medal in 2007. In 2008, the Applied 
Mechanics Division renamed its Special Achievement Award for 
Young Investigators the Thomas J. R. Hughes Young Investigator 
Award. Among his extensive list of other honors, Hughes is a 
member of seven academies, including both the National Academy 
of Engineering and the National Academy of Sciences and he holds 
six honorary doctorates.

Professor Mark Mear was one of only four faculty members 
across the entire university to be inducted into The University of 
Texas Academy of Distinguished Teachers for 2018. The Academy 
of Distinguished Teachers, established in 1995, was one of the 
first of its kind in the nation and is emblematic of the university’s 
commitment to excellence in teaching. New members are selected 
through a rigorous evaluation process each year and are nominated 
by deans of colleges and schools across campus. Comprised of 
approximately 5 percent of the tenured faculty in the university, 
academy members advise the president and provost on matters 
related to the university’s instructional mission; participate in 
seminars, colloquia and workshops on teaching effectiveness; and 
serve as mentors to new faculty. “Mark Mear is an exceptional 
classroom teacher who has a long-term record of commitment 
to undergraduate and graduate education and cares deeply about 
student success,” said ASE/EM department chair Noel Clemens.                                                   

“Mark is a highly valued member of the department and without 
a doubt a truly exceptional teacher. In my opinion, there is no 
one more deserving of this honor.” Mear has been recognized 
for his excellence in teaching with numerous awards, including 
the LockheedMartin Award for Excellence in Engineering 
Teaching (2000), the Texas Exes Teaching Award (2006) and the 
Student Engineering Council Teaching Award (2010). He holds 
the Engineering Foundation Centennial Teaching Fellow in 
Engineering #1 and serves as associate chair for academic affairs 
in Texas ASE/EM. His research interests include development 
of numerical techniques for fracture analysis, integral equation 
modeling of discontinuities in elastic solids, micromechanical 
modeling, and development of constitutive relations for damaged 
materials.

Faculty awards
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NASA
honors 
professor 
emeritus

Professor emeritus Byron Tapley was 
selected to receive the 2018 NASA 
Distinguished Public Service Medal, 
NASA’s highest honor awarded to any non- 
government individual who has personally 
contributed to NASA’s advancement of the 
United States’ interests.  

The annual award is given to an individual 
whose achievements have made “a profound or 
indelible impact on NASA mission success, and 
therefore, the contribution is so extraordinary 
that other forms of recognition by NASA 
would be inadequate.” Tapley was cited “for 
distinguished service and leadership to NASA 
in the creation and advancement of space 
geodesy, and for the education and mentoring 
of young engineers.”

For over 60 years, Tapley has been a 
researcher, educator and visionary who 
has been recognized for his significant 
contributions to space geodesy — the scientific 
discipline measuring and representing the 
earth — and aerospace engineering education. 

Tapley is widely respected by the 
international research community for his 
groundbreaking work, which includes 
increasing the accuracy of data collected from 
Earth-orbiting satellites with his visionary 
engineering methods and applications using 
dynamics theory, laser ranging and the 
emergent Global Positioning Satellite system. 
He has contributed to the success of many 

historic NASA missions, including TOPEX/
Poseidon and the Gravity Research and Climate 
Experiment (GRACE), of which he was the 
lead principal investigator. His advancement of 
the discipline of geodesy from space is used in 
many of today’s studies of  Earth in the areas of 
geodynamics, geophysics, oceanography and 
climate change, all of which have benefited 
from the revolutionary advances in the field of 
satellite geodesy.

In the realm of aerospace engineering 
education and research, Tapley, who holds the 
Clare Cockrell Williams Centennial Chair 
Emeritus in Engineering, has interacted 
with thousands of students and supervised 
hundreds more since 1960. He served as chair 
of the  Department of Aerospace Engineering 
and Engineering Mechanics from 1966 – 1977 
and in in 1981, in collaboration with NASA, 
he established UT Austin’s Center for Space 
Research (CSR) to conduct research in orbit 
determination, space geodesy, the Earth’s 
environment, exploration of the solar system 
and the scientific applications of space systems 
data. He served as the center’s director for 
46 years, during which research conducted 
through CSR was at the forefront of many 
areas of national interest, including mapping 
ocean circulation, tracking the changes in 
global water resources and mitigating the 
environmental impact of events such as 
Hurricane Harvey and the Deepwater Horizon 

oil spill. 

Tapley’s accomplishments are numerous and 
include over 300 published refereed journal 
articles, professional and honorary society 
memberships, national and international 
advisory committee service and many honors 
and awards.  A few of his career awards 
include election to the National Academy of 
Engineering and reception of  the American 
Geophysical Union Charles A. Whitten Medal, 
which recognizes outstanding achievements 
in research on the form and dynamics of Earth 
and planets, the American Astronomical 
Society Dirk Brower Award, honorary 
doctorate from Delft University of Technology, 
NASA’s Medal for Exceptional Scientific 
Achievement and the William T. Pecora Award 
to the GRACE science team for scientists’ 
achieving excellence in Earth observation.

In the justification for this award, NASA 
writes, “Thanks to the many significant 
contributions by Dr. Tapley to both our science 
and engineering communities, the legacy of 
NASA as a pathfinder in determining and 
measuring how our Earth systems interact 
and change will most assuredly endure.”

Tapley was presented with the award on 
Aug. 2 at the NASA Administrator’s Agency 
Honor Awards Ceremony in Houston at the 
NASA Johnson Space Center.

byron tapley honored with nasa 
distinguished public service medal
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Student Projects
student news

Women in Aerospace for Leadership Development 
The Women in Aerospace for Leadership and Development (WIALD) is a student-run organization 
that focuses on facilitating the development of leadership skills for women in all undergraduate 
engineering majors while attracting and retaining more women in engineering by making group 
activities fun, exciting and ultimately valuable in achieving long-range career goals. The group 
focuses on a different hands-on project each year, switching between atmospheric and space 
in order to gain a wider field of experience. This year WIALD will be competing in the SAE 
Aero Design Competition, where members will create an original aircraft design and compete 
head to head with other teams from around the country. In addition to designing and building 
the aircraft, WIALD will create a design report and conduct an oral presentation and flight 
performance. This competition was developed and designed by industry professionals with the 
focus on educational value and hands-on experience through exposure to today's technical and 
technological advancements. Estimated Cost: $10,000

Longhorn Rocketry Association
The Longhorn Rocketry Association (LRA) is continuing to push the bounds of undergraduate 
rocketry with its hybrid engine and Spaceport America Cup (SAC) projects. The group is working 
on integrating a flight-weight engine into a rocket airframe to launch at SAC 2019 along with 
other exciting research projects. This year will see the creation of a research and development 
team dedicated to advanced missions such as air-braking and engine throttling. The newly built 
engine test facility at Pickle Research Campus (PRC) is in full operation with more developments 
and improvements planned, including a vertical test stand. LRA is continuing to work toward the 
goal of launching an entirely student-designed, built- and tested-rocket to 100,000 feet and then 
farther to the edge of space. Estimated Cost: $25,000

Texas Aerial Robotics
Texas Aerial Robotics (TAR) is a student organization aimed at giving students the opportunity 
to build, program and fly a fully autonomous multi-copter. TAR competes in the International 
Aerial Robotics Competition (IARC), which challenges students to use fully autonomous drones 
to solve missions at the cutting edge of aerial vehicles. Competition missions include tasks that 
have never been done before, which require TAR to develop and utilize computer vision, neural 
networks, control algorithms, computational modeling, 3D design as well as to develop their 
corporate relations experience. Estimated Cost: $20,000

Design/Build/Fly
The UT Design/Build/Fly (DBF) team is developing a radio-controlled aircraft for the international 
AIAA Design/Build/Fly competition hosted by Raytheon in Tucson, Arizona, in April 2019. Each 
competition consists of various flight and ground missions that change from year to year based 
on that year’s rules and theme. Last year’s theme was “Regional and Business Aircraft” which 
required the construction of a small aircraft with parts that were easily replaceable and which 
was capable of carrying both "passengers" and payload. During the school year, students will learn 
firsthand how a team of engineers must work together to create a functioning product by a set 
deadline. The team will utilize composites, wood, testing and machining equipment and electric 
motors during construction to optimize aircraft performance while keeping manufacturing 
affordable. Estimated Cost: $12,000 
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Unmanned Aerial Vehicles
The UT Unmanned Aerial Vehicle team (UAV Austin), 
is continuing the development and construction of 
the team’s next-generation unmanned aerial system 
(UAS), Phoenix III, in preparation for the 2019 
AUVSI Student Unmanned Aerial Systems (SUAS) 
competition held in St. Mary's County, Maryland. 
Recently, at the 2018 AUVSI SUAS competition, UAV 
Austin placed 6th out of 63 teams, which is record 
placement for the team. Unlike the team’s previous 
system, Phoenix III will be designed and built 
ground-up by the students. The UAS will feature 
full-composite body and upgraded electronics with 
aerodynamically optimized structure. The team 
has also incorporated modular system technology 
to the design of Phoenix III, which will allow 
gradual and substantial growth of the UAS over a 
long period. Additionally, the team is upgrading 
the ground station with new hardware in order to 
increase efficiency of test and competition flights. 
This includes a new tracking antenna, which will 
provide a more effective communication system. 
Estimated Cost: $10,000

“Involvement in UAV Austin has helped me dramatically 

with employment, developing engineering skills and 

building a tight group of friends. As a freshman, I was 

looking for an organization where I could learn and 

contribute. UAV Austin taught me about aircrafts and 

their systems and how they are designed and built. 

We dedicated more time to the plane than we were 

expected to, but it showed that we were all there to 

contribute and put in the work. The program manager 

has since graduated, headed his own VTOL drone 

project at a local tech company and immediately hired 

three team members from UAV Austin, including myself. 

That is UAV Austin.”

Dillan McDonald, ASE Class of 2020

THANK YOU
We sincerely appreciate the support our alumni and friends have provided for our student projects and department 
programs, which would not be possible without external support. Learn more about supporting our students at 
ae.utexas.edu/giving
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Two years of hard work has paid off for 
members of the Longhorn Rocketry Associ-
ation (LRA) student organization who have 
been designing and building a new hybrid 
rocket engine test facility at the UT Austin 
J.J. Pickle Research Campus. The new facility 
features a horizontal test stand with related 
fluids and control infrastructure and allows 
students to design and test the performance 
of their own student-built hybrid rocket en-
gines, analyze the results and improve the 
design. The improved rockets will launch at 
various competitions and rocketry events 
throughout the year.

“Our goal with this test site is to develop 
a facility for students at UT to be able to 
design and test real rocket engines and an-
alyze their performance and improve,” said 
Ruairi O’Connor, an aerospace engineering 
junior and the LRA president. “Beyond 
those working on our propulsion team, the 
LRA will be able to develop more complex 
rockets with fueling systems, internal fluid 
and electronic control and rockets with 
power capable of flying far higher than 
we’ve flown before.”

The test site was designed and construct-
ed by students, with the assistance of ASE/
EM professors Philip Varghese and Noel 
Clemens, UT engineering scientist Jeremy 
Jagodzinski and external amateur and 
professional rocketry experts. During the 
design phase, students hosted two design 
reviews where they presented their design 

to experts in the areas of rocketry and 
launch vehicles, which they say helped 
them to make smarter design choices while 
maintaining a high level of safety standards. 
The test site incorporates a large number 
of safety features such as blast shielding, 
emergency cutoff procedures and fire sup-
pression systems.

“Safety is our main concern," said senior 
propulsion team lead and aerospace 
engineering senior Nicolas Diaz. “A blast 
shield comprised of half-inch steel plates 
surrounds the engine in case of a failure and 
a concrete arch and blocks are strategically 
placed to deal with possible shrapnel deflec-
tion. We also developed a sprinkler system 
for the test pad.”

On Aug. 1, LRA members performed their 
first validation test at the new facility using 
a solid propellant ccommercial-off-the-shelf 
(COTS) motor to test the accuracy of their 
thrust measurement, where they found a 
nearly exact match, an important step in 
moving toward cold-flow testing.

“The completion of the test site will mark 
the beginning of a new era for the LRA and 
ASE/EM as the opportunities afforded by a 
dedicated rocket engine testing facility will 
allow LRA to compete with the best schools, 
programs and clubs in the U.S. and the 
world,” O’Connor said. “From here, hybrid 
engines can be rapidly tested and improved 
to give the LRA the firepower necessary to 
reach at least 100,000 feet!”

This summer, the LRA participated in its 
second Intercollegiate Rocket Engineering 
Competition (IREC) in Truth or Conse-
quences, New Mexico, as part of the Space-
port America Cup. They earned the 5th 
highest score among all U.S. teams, placed 
8th in their category and 9th overall. Over 
120 teams signed up to compete this year, 
with just less than 50 teams in the “10,000 
ft. Commercial Off the Shelf” category. “The 
Spaceport America Cup was perhaps the 
most exciting and inspirational event of my 
academic career. Not only did I get to watch 
my team rocket fly, I also met students from 
teams around the world,” said Eric Richter, 
an aerospace engineering sophomore and 
the LRA secretary. “We talked about shared 
experiences and exchanged advice on 
challenges we faced. I’m incredibly excited 
to return in 2019 as we face our biggest 
challenge, launching our first-ever hybrid 
rocket!"

The Longhorn Rocketry Association is a 
student-run organization at The University of 
Texas at Austin that designs, builds and tests 
high-power rockets. The group provides hands-
on experiences with industry-standard design 
processes, fabrication techniques and testing 
and launch procedures. Their long-term goal 
is to send a rocket to 100,000 feet. in altitude 
using only in-house-designed components, in-
cluding ground systems, the propulsion system, 
airframe, payload and all other electronics. 
longhornrocketry.org 

Students 
develop
rocket test 
engine site
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aerospace engineering 
and engineering mechanics
AT A GLANCE

The Department of Aerospace Engineering and 
Engineering Mechanics at The University of Texas 
at Austin is an interdisciplinary department with 
teaching and research activities in astronautics, 
earth-space engineering and science, aviation, 
energy, robotics, theoretical and experimental 
mechanics, and computational engineering. Learn 
more about our top rankings and facilities, as well as 
our faculty, students and alumni, who are all making 
significant contributions in their areas of expertise.
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UNDERGRADUATE STUDENTS
669        enrolled undergraduate students
1460      average admitted SAT score
25.6%   underrepresented minorities
19.6%   women
53%     of students are involved in one of our 11 student  
                organizations or projects

80%     of graduates find jobs in industries such as space,  
  aeronautics,consulting and energy

$61,200  average starting salary for aerospace engineers
$70,500  median salary for aerospace engineers

GRADUATE STUDENTS
145        enrolled graduate students
3.74        average admitted GPA
48%      international
11%         women

DEGREES AWARDED (2017-18)
107        Bachelor's of Science
37            Master's of Science
14              Doctorates

Bell Helicopter
Capitol One
Firefly Aerospace
Lockheed Martin 
Corporation
Millennium Engineering and 
Integration Company

NASA Jet Propulsion
Laboratory
Pratt & Whitney
Schlumberger
SpaceX
The Boeing Company
U.S. Department of Defense

STUDENTS

PROJECT-BASED STUDENT ORGANIZATIONS
Longhorn Rocketry Association
Women in Aerospace for Leadership Development
Unmanned Aerial Vehicles Team
UT Design/Build/Fly
Texas Aerial Robotics

NEW AERIAL ROBOTICS UNDERGRADUATE COURSE
In spring of 2018, Texas ASE/EM introduced a new aerial 
robotics course at UT Austin, where students participated 
in an end-of-semester "battle of the drones." 

A SAMPLING OF COMPANIES WHERE OUR  
GRADUATES WORK
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7      National Academy of Engineering 
         members

7     National Science Foundation 
        CAREER Award recipients

7     endowed chair holders

34  tenure/tenure-track faculty

FACULTY

FACILITIES

RANKINGS

#8

#8

#9

Aerospace Engineering 
Graduate Program 

in the U.S.
U.S. News and World Report

Aerospace Engineering 
Undergraduate Program 

in the U.S.
U.S. News and World Report

Aerospace Engineering 
Program in the World

Center for World University Rankings, 2017

Byron Tapley was honored with NASA’s 2018 Distinguished 
Public Service Medal “for distinguished service and leadership 
to NASA in the creation and advancement of space geodesy, 
and for the education and mentoring of young engineers.” This 
is NASA’s highest honor awarded to any non-government 
individual who has personally contributed to NASA’s 
advancement of the United States’ interest.

Srinivas Bettadpur was awarded the 2018 NASA Exceptional 
Public Achievement Medal for his exceptional achievement 
in furthering the goals of the Gravity Recovery and Climate 
Experience (GRACE) mission through the improvement, 
validation and application of GRACE’s unique mission science 
data. The award is presented annually to individuals who have 
distinguished themselves by making outstanding contributions 
to a NASA mission.

RECENT FACULTY AWARDS

A NEW HOME FOR ASE/EM
The new department home for Aerospace 
Engineering and Engineering Mechanics will 
open in late 2018. The new space will feature 
86,000 gross-square-feet and include a student-
centered grand entrance with collaborative study 
space, a quiet-zone, a computing center and a 
conference room; updated and expanded research 
laboratories, including a state-of-the art space 
object visualization lab, updated autonomous 
UAV and human-centered robotics labs; expanded 
student design labs; and collaboration zones for 
students and faculty.

ENGINEERING EDUCATION AND RESEARCH 
CENTER
The EERC has 430,000 square feet of multi-
disciplinary research labs, hands-on student 
project space and classrooms. The EERC opened 
in the fall of 2017.

Associate professor Todd Humphreys

Rendering of the new ASE/EM 
building entryway
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Pooja Jesrani, B.S. ASE 2007, is one of six new NASA flight directors selected for the 
agency’s Johnson Space Center in Houston. Once fully trained, she will sit behind the 
flight director console in mission control, becoming part of a group that numbers fewer 
than 100 since NASA’s first flight director was named in 1958.

Susan Ouzts, B.S. ASE 1987, is vice president of the F-16 and F-2 programs at Lockheed 
Martin where she is responsible for overall leadership and strategic direction of the F-16 
and Japan F-2 product portfolio. She also serves as the primary customer interface for all 
domestic and international programs and has led several critical roles and initiatives for 
Lockheed Martin throughout her 30-year career. Ouzts also serves on the department’s 
External Advisory Committee.

Thomas McKnight, B.S. ASE 1970,  was honored with the Cockrell School of Engineering’s 
2018 Distinguished Engineering Graduate Award. McKnight founded Eagle Rock Drilling 
Inc. and Eagle Rock Manufacturing Inc. in 2003, through which he designed and built a 
series of innovative hydraulic top drive drilling rigs. In 2017, McKnight donated $1 million 
to Texas ASE/EM to establish a student-centered signature space in the department’s 
newly renovated home. The gift marks the largest single donation the department has 
ever received. He also serves on the department’s External Advisory Committee.

RESEARCH

FACULTY RESEARCH SPOTLIGHTS

Karen Willcox is developing new design-under-uncertainty methods for Blended-Wing-Body aircraft design and leads 
an Air Force Data-Driven Dynamic Applications Systems project team that is developing a self-aware UAV.

Jayant Sirohi is leading UT Austin's efforts on a research project with Army Research Labs and Uber Elevate to help 
develop new rotor technology for Uber's proposed urban aviation ride-share network, uberAir.

Clint Dawson and Ann Chen put their are working to predict storm surge and developing plans to mitigate future 
storms, such as Hurricane Harvey.

Ufuk Topcu is leading a $7.5 million research project that will create truly autonomous systems where UAVs will have 
the ability to fly themselves in emergency situations.

RESEARCH AREAS
Aerothermodynamics and Fluid Mechanics
Orbital Mechanics
Computational Mechanics
Solids, Structures and Materials
Controls, Autonomy and Robotics

Our faculty work closely with students to 
solve important technological and scientific 
problems related to aviation, space engineering 
and science, robotics, energy, biomechanics 
and earth science. 

ALUMNI

$14.2 M  in research expenditures

Over 5,300 Texas ASE/EM living alumni from around the world. Learn about some of their recent accomplishments:

Rendering of Ufuk Topcu's autonomous UAV research
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research

Thanks to a Department of Defense (DOD) 
grant, researchers are planning for a future 
when unmanned aerial vehicles (UAVs) have 
the ability to fly themselves in emergency 
situations.

A research team, led by Ufuk Topcu, an 
aerospace engineering and engineering me-
chanics assistant professor, has been selected 
by the DOD to lead a $7.5 million Multi-
disciplinary University Research Initiative 
(MURI) project aimed at developing artificial 
intelligence for UAVs.

While almost all artificial intelligence, or 
AI, technology is reliant on the availability 
of massive amounts of data, Texas Engineers 
have been charged with the task of develop-
ing machines that can learn “on the fly” in 
situations where there is little data to inform 
them. The team’s ultimate objective is to 
develop advanced autonomous systems that 
will help reduce the number of UAVs lost in 
combat due to unforeseen system failures or 
damage.

When faced with a tough decision and 
lacking the requisite understanding or expe-
rience to make an informed choice, human 
beings often rely on intuition, gut feeling or 
even figuring things out in the moment. This 
decision-making trait does not smoothly ex-
ist in current machine learning technology.

The MURI research team, therefore, faces 
some big challenges. If they can provide new 
insights and technology, the implications for 
machine learning could be wide-reaching, 
applicable to everything from driverless car 
safety to unmanned aerial vehicles in emer-
gency situations.

Working with the U.S. Air Force Office of 

Scientific Research, the team is being guided 
by Topcu and includes researchers from 
Northeastern University and Princeton Uni-
versity, such as pioneering mathematician 
Charles Fefferman.

“Our approach to this unprecedented 
challenge embraces the fact that developing 
truly autonomous systems  — in particular, 
control-oriented learning on the fly — is 
beyond the reach of any single discipline,” 
said Topcu, who is also a member of the UT 
Institute for Computational Engineering and 
Sciences (ICES).

Topcu is bringing together engineers, sci-
entists and mathematicians to tackle analysis, 
control theory, dynamical systems, learning 
theory, optimization, formal methods and 
other essential areas related to machine 
learning and AI.

Two core members of the team from UT’s 
College of Natural Sciences — Rachel Ward, 
associate professor of mathematics and 
member of ICES; and Arie Israel, assistant 
professor of mathematics — said they have 
their work cut out for them.

“The problems I’ve studied in the past 
involve situations where you have very 
limited or sparse amounts of data — and 
a wide range of uncertainty. So, it’s about 
discovering that uncertainty and fully le-
veraging the data available in order to make 
as many deductions as possible,” Israel said. 

“But the algorithms I develop aren’t dynamic. 
They take a long time to process data and are 
inefficient. This is an exciting challenge."

Ward specializes in machine learning 
and optimization and currently works with 
Facebook in this area. 

“In particular, I look at how to make very 
efficient, fast algorithms based on a lot of 
data,” she said. “I look forward to applying my 
experience to this project.”

The two will work together with the rest 
of the research team to develop efficient 
algorithms using limited data. 

Topcu will incorporate his expertise in 
formal methods, learning and control of 
autonomous systems by providing insight 
into how a machine deciphers the physical 
environment around it.

“The algorithms we develop will obey and 
leverage the laws of physics and contextual 
knowledge, adapt to unforeseen changes 
in the system and its environment and 
establish verifiable guarantees with respect 
to high-level safety and performance 
specifications,” he said. “On-the-fly learning 
can be realized only by an integrative 
approach — precisely what we propose 
to develop.”

The interdisciplinary team hopes their 
combined efforts will assist the Department 
of Defense in the development of truly auton-
omous systems that can not only operate in 
challenging environments but also survive 
disruptions or recognize when they are fatal. 

This UT-led project is one of 24 total MURI 
awards given by the Department of Defense 
in 2018. The grants, which total $169 million 
over the next five years, have been awarded 
to academic institutions to perform multidis-
ciplinary basic research.

In 2016, three Cockrell School professors 
received MURI grants totaling $22.8 million 
to help advance innovative technologies in 
energy, computing and nanoelectronics.

ASE/EM Leads 
$7.5M MURI FOR 
AUTONOMOUS 
SYSTEMS



UT, Army AND New uberAIR
UT WILL WORK WITH UBER AND U.S. ARMY RESEARCH LABS ON A NEW  
RIDE-SHARE PROGRAM —UBERAIR

research
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Jayant Sirohi, an associate professor of aerospace 
engineering and engineering mechanics in 
the Cockrell School of Engineering, is leading 

a team of researchers that will work with the U.S. 
Army Research Labs (ARL) and Uber Elevate to help 
develop new rotor technology for vehicles that will 
be used in Uber’s proposed urban aviation ride-
share network — uberAIR.

Last year, Uber announced that the first Uber 
Elevate cities would be Dallas (DFW metroplex) and 
Los Angeles, with a goal of flight demonstrations 
in 2020 and plans to make uberAIR commercially 
available to riders in those cities by 2023. As part 
of the uberAIR program, the company has entered 
into partnerships with several major aircraft 
manufacturers and signed a space act agreement 
with NASA, which will stimulate the development 
of new unmanned traffic management concepts and 
aerial safety systems.    

The design of the vertical take-off and landing 
(VTOL) aircraft to be used in the project specifies 
that it is a fully electric vehicle with a cruising 
speed of 150-200 mph, a cruising altitude of 1,000-
2,000 feet and the ability to complete trips of up to 
60 miles on a single charge.

“UT is uniquely positioned to contribute to this 
new technology, and Uber has recognized that,” said 
Sirohi. “In addition to the technical expertise we 
bring to this area, we also already have a rig to test 
new rotor configurations right here on campus.”

Sirohi is one of the country’s leading experts in 
unmanned aerial vehicle (UAV) technology, VTOL 
aircraft and fixed- and rotary-wing aeroelasticity. 
He and his team, which includes postdoctoral fellow 
Christopher Cameron and Charles Tinney from 
UT’s Applied Research Laboratories, will explore 
the efficiency and noise signature of stacked co-
rotating rotors, or propellers, for VTOL, a novel 
flying technology in which two rotor systems are 
stacked on top of each other and rotating in the 
same direction. 

Preliminary testing of this concept 
has shown the potential for stacked co- 
rotating rotors to be more efficient than other 
approaches while simultaneously improving 
versatility and overall performance for a flying craft.

Both of the proposed Uber Elevate launch cities 
suffer from major traffic congestion, especially 
during rush hour. For example, the current drive 
from DFW International Airport to the nearby city 
of Frisco, a distance of less than 25 miles, could 
take up to an hour during rush hour. In an uberAIR 
vehicle, it could take less than 10 minutes.

An official launch of the collaboration took place 
on campus Aug. 9 with leaders from Uber, ARL and 
UT in attendance.

UT, Army AND New uberAIR
UT WILL WORK WITH UBER AND U.S. ARMY RESEARCH LABS ON A NEW  
RIDE-SHARE PROGRAM —UBERAIR



16  |  fall 2018

Moon Walker 
remembering alumnus alan bean

alumni

Alan Bean was an astronaut who became 
the fourth human to walk on the moon. He 
was an artist who painted his experiences 
and texturized his work with pieces from 
his past. He was a Texas Engineering alum-
nus who was so proud of his education, he 
carried his class ring with him into space.

Bean died on May 26 in Houston, at the 
age of 86. He was the last surviving member 
of the Apollo 12 mission.

Bean earned his bachelor’s degree in 
aerospace engineering from The University 
of Texas at Austin in 1955. After serving as 
a test pilot in the U.S. Navy, he was selected 
to join NASA’s third group of astronauts in 
1963. Upon completing his initial assign-
ments as a backup astronaut for the Gemini 
10 and Apollo 9 missions, Bean earned his 
first opportunity to travel into space in 1969 
as the lunar module pilot for the Apollo 12 
mission. On Nov. 19, 1969, he landed in the 
Ocean of Storms and became the fourth 

human to walk on the moon, conducting 
several experiments and collecting 75 
pounds of rocks and lunar soil for study on 
Earth.

In 1973, Bean served as the spacecraft 
commander of Skylab Mission II, his second 
journey into space. He led the second-ever 
crew to live and work aboard the Skylab’s or-
bital workshop, surveying Earth’s resources 
and capturing over 75,000 photographs of 
the sun to improve our understanding of its 
effects on the solar system.

Altogether, Bean logged 69 days, 15 hours 
and 45 minutes in space, including 31 hours 
and 31 minutes on the lunar surface. He is 
one of only 12 people who have walked on 
the moon.

Bean retired from the Navy in 1975 and 
NASA in 1981, and he devoted the rest of his 
life to his work as a professional artist, cap-
turing the extraordinary grandeur of space 
travel in paintings that have been exhibited 

in the National Air and Space Museum and 
in UT Austin’s LBJ Library and Museum.

In a story in Texas Exes’ Alcalde magazine, 
Bean noted that the engineering education 
he received at UT Austin changed his life. 

“In my career, I’ve competed for flights and 
jobs with people from every major college,” 
Bean said. “I’ve met people smarter than me, 
but I’ve never met anyone who had a better 
education than I did.”
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You are one of six new flight directors 
selected by NASA to lead mission control 
at NASA-JSC. Can you tell us a little bit 
about what this position will entail?

As flight directors, we will head teams of 
flight controllers, research and engineering 
experts and support personnel around the 
world and make the real-time decisions 
critical to keeping NASA and international 
partner astronauts safe in space. We will 
have the opportunity to oversee a variety of 
human spaceflight missions involving the 
International Space Station, including inte-
grating American-made commercial crew 
spacecraft into the fleet of vehicles servicing 
the orbiting laboratory, as well as Orion 
spacecraft missions to the Moon and beyond.

How does it feel to know that you are one 
of only 97 NASA flight directors selected 
for this elite role since its inception in 
1958?

I am very humbled to have been selected 
to be a part of the Flight Director Class of 
2018. To think that there have been 553 peo-
ple who have flown in space (339 Americans) 
and less than 100 flight directors — it is 
quite an honor! 

What are you most excited about in 

taking on this new position?

I am the most excited about helping with 
the challenges ahead. There are a lot of new 
things happening at NASA right now — it’s 
really a turning point in space operations. 
Also, I am excited that no matter how hard 
the job will be, no two days will be the same 
and that there is great team of folks willing 
and ready to help our missions succeed.

How will you be supporting the Orion 
spacecraft missions to the Moon and 
beyond?

We have four flight directors in the office 
that are currently working the Orion mis-
sion. Our group will first certify to be ISS 
Flight Directors and will gain assignments 
to other missions after that is complete.

What originally sparked your inter-
est in pursuing a degree in aerospace 
engineering?

I was always interested in NASA as a 
child; which lead me to want to pursue 
aerospace engineering at UT. I even had 
glow-in-the- dark stars on my ceiling in 
high school. But, my initial interest actually 
came from my father, (who is an orthopedic 
surgeon), but a space geek at heart.

What would you like to tell aspiring 
aerospace engineering students about 
pursuing their goals and dreams? 

I would tell aspiring students to just con-
tinue to work hard. Seek every opportunity 
and know that every day is an interview. 
You will never know when that time that 
you worked hard will pay off in the future 
but it will! Also, seek out mentors who are 
in roles that you would like to be in and con-
tinue to change your mentors as you grow 
throughout your career. 

Do you have any favorite memories as a 
UT Aerospace student?

Oh, I have many. I actually worked at the 
front office for many years — so that was 
a great place to meet the aerospace depart-
ment as well as get to know the students 
more. I also have many memories at the LRC 
studying the night away and the same with 
the basement of WRW as well.

What kinds of things do you enjoy doing 
in your free time?

I enjoy spending time with my husband 
and my two-and-a-half-year-old daughter. 
I also really enjoy traveling, baking and 
fashion.

Q&A With
alumna
Pooja Jesrani
In July of this year, NASA announced its selection of six new mission 
control flight directors at the agency’s Johnson Space Center in Houston. 
Once fully trained, they will sit behind the flight director console in 
mission control, becoming  part of a group that numbers fewer than 100 
since NASA’s first flight director in 1958. ASE/EM alumna Pooja (Joshi) 
Jesrani, B.S. ASE 2007, is one of these six new flight directors and she 
took some time to answer a few questions about her new role.
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blast from the past
alumni

Robert G. Gottlieb, Ph.D. 1973,  is a technical fellow 
at Odyssey Space Research. Prior to joining Odyssey 
in 2008, he was an associate technical fellow at 
McDonnell Douglas/Boeing (1984-2008), where he 
developed the Ada Simulation Development System, 
a very accurate, high speed variation-of-parameters 
propagation technique (BG14), which was selected as 
the Space Station high precision onboard propagator. 
He also developed the EITAG reboost targeting 
and guidance algorithm which was selected for use 
with Space Station Freedom. He has received the 
NASA Certificate of Recognition and cash award 
for the Jacobi Integral Method (1990), the Universal 
Simulation Executive (1991) and the Minimum 
Wedge Targeting technique (1996). He holds 14 U.S. 
patents, including the original patent of the Stanley 
Tools 85-610 Locking Wrench, now used worldwide, 
which he invented 1982. He is also currently working 
on a concept for placing a camera on the moon that 
would transmit a real-time view of Earth from the 
moon.

Alan Stern, M.S. 1980, is a planetary scientist, space program executive, aerospace 
consultant and author. He is the lead Principal Investigator for NASA’s historic New 
Horizons Mission, which set out to explore the Pluto system and the Kuiper Belt 
in 2006, reaching Pluto nearly a decade later and returning spectacular images of 
its surface, making it the first spacecraft to explore the dwarf planet. Stern recently 
co-authored a book on this project titled, “Chasing New Horizons: Inside the Epic First 
Mission to Pluto.” He also just celebrated a Guinness World Record received for the 
farthest distance traveled by a postage stamp — the “Pluto Not Yet Explored” stamp 
onboard NASA’s New Horizons spacecraft. 

Natalie Petrick, B.S. 2015, is a stress en-
gineer for the Cessna Denali at Textron 
Aviation. She’s shown here in front of 
the Denali static loads test article. This 
test article is used to verify her team’s 
analysis and sizing for certification of 
the airplane.

Ciara Waldron, B.S. 2014, is a space 
operations engineer II at SpaceX in 
Los Angeles. In this new position, she 
will have the opportunity to work on 
Dragon space operations, which in-
cludes re-supply mission operations to 
the International Space Station. By next 
year, she hopes to be supporting their 
first astronaut flights. 

Update your contact info and send us your news at ae.utexas.edu/alumni-friends or longhornliftoff@fortyacres.utexas.edu.
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Thomas McKnight, B.S. ASE 1970, was 
selected to receive the 2018 Cockrell 
School of Engineering Distinguished 
Engineering Graduate Award, the highest 
honor that the Cockrell School bestows 
on its alumni.

McKnight founded Eagle Rock Drill-
ing Inc. and Eagle Rock Manufacturing 
Inc. in 2003, through which he designed 
and built a series of innovative hydraulic 
top drive drilling rigs. The intellectual 
property was sold to LeTourneau Tech-
nologies Drilling Systems Inc. and is now 
owned by Schlumberger.

McKnight joined the United States Air 
Force and served as an F-106 Interceptor 
pilot for the North American Air Defense 
Command and as an engineer for the Air 
Force Systems Command.

In 1978, McKnight began his oilfield 
career with Schlumberger as a field 
engineer and then as manager of the 
Schlumberger district office in Midland 
before launching his career as an inde-
pendent oil producer. He co-founded 
Union Royalty Inc. in 1986, becoming one 
of the first independent oil producers to 
implement a large-scale CO2 enhanced 
oil recovery project. He is a recipient of 
the Schlumberger Wildcatter of the Year 
Award.

In 2017, McKnight and his wife Mimi 
donated $1 million to Texas ASE/EM to 
establish a student-centered space in 
the department’s new home. The gift 
marks the largest single donation the 
department has received. He also serves 
on the department’s External Advisory 
Committee.

Alumnus Thomas 
McKnight Honored 
with Distinguished 
Engineering 
Graduate Award

alumni

John D. Cinnamon, M.S. 1992, is a perma-
nent professor and head of the Department 
of Aeronautics at the U.S Air Force 
Academy. He was recently appointed by 
the President of the United States, and 
confirmed by the U.S. Senate, as the 95th 
Permanent Professor in the history of the 
Air Force Academy. He writes, “I enjoy 
teaching our USAF Academy Cadets the 
art of aeronautical engineering. I also in-
struct in the initial flight training program 
in the T-53 aircraft. The most challenging 
aspect of my job is to continue to provide 
world-class education in an environment 
of decreasing budgets and manpower.”

Michael L. Mahaffey, B.S. 1973, was recognized as one of 10 Engineers of the Year by L3 
Technologies in February of this year where he has been conducting numerous flight tests 
of state-of-the-art ISR systems and developing cutting-edge signal processing algorithms for 
several major national ISR platforms. Mahaffey began his career working at Pinson Associates, 
an Austin engineering firm, in the fall of 1971. He received his master's degree from UT Austin 
in 1975 and later worked for Tracor (now BAE) and Lockheed Martin in Austin. He moved 
within Lockheed to its subsidiary, Sanders (now BAE), in Nashua, New Hampshire in 1988 and 
back to Austin in 1991. After several years with Lockheed in Denver, Colorado and Palmdale, 
California, where he led flight tests using the U-2, Mahaffey transferred to L3 where he has 
been for the past 12 years. 

Jeannie Leavitt, B.S. 1990,  the first female 
wing commander in the U.S. Air Force, as-
sumed command of the Air Force Recruiting 
Service on June 15, 2018. Maj. Gen. Mark 
Weatherington, Air Education and Training 
Command deputy commander, passed the 
Air Force Recruiting Service guidon to Brig. 
Gen. Leavitt at the assumption of command 
ceremony held at Joint Base San Antonio-
Randolph Air Force Base. 
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ase/em academy of distinguished alumni
 
The department is in the beginning stages of developing the ASE/EM Academy 
of Distinguished Alumni to recognize the accomplishments and contributions of 
our outstanding alumni. We are currently seeking nominations for the inaugural 
class. If you would like to nominate an outstanding UT ASE/EM graduate you 
feel has led a distinguished career, please complete the online nomination form 
at bit.ly/ase-em-alum-nom


